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Objective: This study aimed to understand the factors that may influence how and why people with intellectual disability may engage in gambling.

Method: Nineteen people with intellectual disability were recruited from a disability advocacy organization and participated in face to face, semi-structured qualitative interviews. Open ended questions were used to explore participants' gambling participation, recall of, and attitudes toward, different gambling products, understanding of gambling harm, and awareness of responsible gambling messages.

Results: All participants could remember gambling in their lifetime and some participants had recently engaged in gambling. Many participants were aware of different gambling products, and a few participants could describe in detail the technical aspects of electronic gambling machines. Most participants did not specifically recall seeing gambling harm minimization messages, however some described engaging in individual responsibility measures, such as limits and control, as they perceived this reduced the risks of experiencing harm.

Conclusions: People with intellectual disability are engaging with gambling products in a similar way to the general community. Therefore, it is important to understand the different pathways that may lead people with intellectual disability to initiate and continue gambling and to ensure that they are aware of and protected from the potential risk.

Implications for Public Health: Policy makers and practitioners should seek to understand and implement a range of strategies to reduce and prevent the harms associated with particular gambling products and environments for this population sub-group.

Keywords: gambling, poker machines, electronic gambling machines, gambling harm, responsible gambling, intellectual disabilities (ID)


INTRODUCTION


Overview

Little is known about the gambling experiences of people with intellectual disability. Schalock and colleagues have recently provided an operational definition of intellectual disability describing it “as a diagnosis or label given to individuals who meet the criteria of significant limitations both in intellectual functioning and adaptive behavior as expressed in conceptual, social, and practical skills, and is manifest before age 18” [(1), p. 225]. Specifically, a person with an intellectual disability may have difficulties with adaptive functioning, including conceptual processing, social skills, communication and independent decision-making potentially placing them at greater risk of gambling harm. With the emergence of the social model of disability and more recently the United Nations Convention on the Rights of Persons with Disabilities (UNCRPD) (2), intellectual disability is increasingly seen through an ecological lens, whereby a person's disability is viewed as an interaction between themselves and the environment in which they live, work and play. When viewed in this way, and in line with Article 19 of the UNCRPD, there is a clear role for society in removing the disabling barriers and restrictions present in societal structures, that preclude a person with intellectual disability's ability to engage meaningfully within communities of their choice (3). As for all citizens, such meaningful community engagement is enhanced when a person has equal access to public health resources, supports and information, including evidence-based messaging relating to gambling harm.

Gambling harm is defined as “any initial or exacerbated adverse consequence due to an engagement with gambling that leads to a decrement to the health or well-being of an individual, family unit, community or population” [(4), p. 4]. This harm comprises negative financial impacts, health effects including mental health and stress issues, relationship breakdown, and crime (4). While problem gambling screening tools identify that about 1% of the population experience problem/pathological gambling, many others may be at low to moderate risk of experiencing some level of gambling harm (5). Gambling harm also extends beyond the individual gambler, with research indicating that for every person classified as having a problem with gambling up to 10 other people are negatively impacted (6, 7).

While gambling has traditionally been investigated through individual psychological and addiction treatment models (8), studies using a public health lens have focused on the role that socio-cultural, environmental, commercial (or industry), and political factors play in gambling related harm (9–11). This includes understanding how and why some population sub-groups, such as older adults, Indigenous Australians, culturally and linguistically diverse groups, children, and young men, may be particularly at risk of gambling harm (12–18). Despite this, very few studies have examined whether people with intellectual disability may also be a group at risk of experiencing harm from gambling.



People With Intellectual Disability and Gambling

The research exploring the experiences of people with disability and gambling is limited to studies focused on young people with attention deficit and hyperactive disorder (ADHD) and learning difficulties (as opposed to intellectual disability). As is typical of general gambling research to date (19), the research has centered on individual characteristics and personality traits (20–22), rather than the influence of broader socio-cultural, environmental, and commercial determinants of gambling attitudes and behaviors. These findings were predominately quantitative and identified an association between disability and gambling risk using a range of screens that test for decision making and impulsivity (22, 23). Scheidemantel and colleagues also highlighted the lack of research that is in this area, and presented case reports from people with intellectual disability in psychiatric clinics and their experience of problem gambling (24). These reports articulate the complexities within this group including individuals spending large amounts of money on gambling and being resistant to group therapy treatment for their gambling.

While literature is limited there is a clear overlap between some of the common attributes experienced by people with intellectual disability and people who experience harm from gambling, creating concern that people with disability may be subject to the same risk of gambling harm but may not be aware of the risk or indeed supports available. Evidence from the Household Income, Labor and Dynamic Survey found that people classified as being at risk of problem gambling had lower levels of employment and received welfare payments (5). Other research has found that people living in lower socio economic areas, those who experience social problems and those who have limited decision making skills are also linked with experiencing gambling related harm (25, 26). Risk factors for developing gambling problems have also been identified as reduced social capital, loneliness, and social isolation (27–29). Given that social isolation, poverty, and reduced social capital have also been highlighted as a concern for people with intellectual disability (30, 31), it is important to understand how people with intellectual disability may be affected by gambling or be drawn into gambling environments.



Influences on the Gambling Attitudes and Behaviors of People With Intellectual Disability

The normalization of gambling is a developing area of research that builds on the principles of a public health approach. Thomas and colleagues (10) defined the normalization of gambling as:

The interplay of socio-cultural, environmental, commercial and political processes which influence how different gambling activities and products are made available and accessible, encourage recent and regular use, and become an accepted part of life for individuals, their families and communities [(10), p. 54].

Using this approach, it is important to identify factors that may influence the attitudes of people with intellectual disability toward gambling. Recent research has focused on the interplay of environmental and commercial factors by exploring the role of community gambling venues in normalizing gambling amongst different population sub-groups (32, 33). In Australia, the most common community gambling venues are hotels (known as pubs) and clubs. Clubs are not for profit member based organizations that include bowling clubs, sporting and recreation clubs, golf clubs, Returned Servicemen's Leagues (RSLs), community and workers club, and cultural and religious clubs (34). Gambling products available in these venues can include electronic gambling machines (EGMs, pokies, or slots), sport and horse wagering, raffles, and bingo. People with intellectual disability, like many in the community, may attend venues where gambling occurs. These venues, in particular clubs, contain a range of non-gambling activities that may be particularly appealing and inclusive for people with intellectual disabilities and their families. These include all abilities leisure activities, entertainment, and cheap meals. However, research also shows that the more regularly people attend community gambling venues for non-gambling activities, the more likely they are to gamble at these venues, and the more likely they are to experience gambling related harm (32). Participants in a study by Pitt and colleagues, which explored the role of pubs and clubs in the lives of people with intellectual disability, reported that they attended these venues for the affordable meals and to socialize with family and friends (35). The socio-cultural influence of family and peers has also been explored with other at-risk population groups such as children. This research has found that the gambling traditions and behaviors that young people see their parents engaged with can often influence their own attitudes toward gambling (36). Given that social networks including family, friends and supporters play an important role in the lives of people with intellectual disability (31, 37), understanding how this normalizes gambling will also be important in future research.

The following study aims to understand the factors that may influence how and why people with intellectual disabilities may engage in gambling and if they differ from other groups in the community. The paper is guided by four research questions:

1. How do people with intellectual disability engage in gambling?

2. What is their knowledge of the structural characteristics of gambling products?

3. How do they conceptualize the harms associated with gambling and gambling products?

4. What are their perceptions and awareness of responsible gambling messages?




METHOD


Approach

This exploratory study focused on the gambling attitudes, behaviors, and knowledge of people with intellectual disability. It was part of a broader study that explored the role of pubs and clubs in the lives of people with intellectual disability (35). An advisory group was developed through contacts with a disability organization and a group of people with intellectual disability were included to discuss the initial design and development of the study. The interview question guide was piloted with this group to ensure questions were comprehendible and common language for gambling terms was used. The advisory group confirmed that the questions and topics explored were relevant to people with intellectual disability. Ethical approval was received from the Deakin University Human Research Ethics Committee [2018-140].



Sampling and Recruitment

People with intellectual disability who could provide informed consent, participate in a face to face interview, aged 18 years and over, and who had attended a pub or club in the past 12 months were invited to participate in an interview. The research team worked with a local advocacy organization to identify potential participants. The advocacy organization recruited six interested members with intellectual disability to form an advisory group, hosted the meetings, and facilitated recruitment for the study. All participants, including those who provided advice to the project received a $50 gift voucher as reimbursement for their time.

The advisory group met with members of the research team for an initial consultation around the aims of the study, and to understand if it would be worthwhile research to conduct. This group also consulted with the researchers about the appropriateness and intelligibility of interview questions and identified the gambling terms that they considered were most commonly used. For example, the group advised the use of the term “pokies” instead of “EGMs.” The advocacy organization assigned two staff members to the project and the researchers provided them with the plain language statement. The staff members were responsible for identifying potential participants. Members of the research team were available to answer questions. Once a participant had consented to participate, a mutually convenient time to meet with a research team member for the interview was arranged.



Data Collection

Data collection occurred during July and September 2018, with all interviews conducted face to face by authors one, two and three. Interviews were audio recorded with the permission of each participant. Interviews varied in length (from 10 min to 40 min). While it was important to interview individuals separately, the research design allowed for two participants to be interviewed together at their request. This ensured that the research was both inclusive and met the participant requirements and that participants in the study felt comfortable.

The analysis focused on the four research questions in the interview question guide that specifically related to gambling. This guide can be obtained from the first author. Questions included the participant's definitions of gambling, awareness and understanding of gambling products, conceptualization of risk and benefits of gambling, and interpretation of responsible gambling messages. The semi structured interviews were facilitated by using two picture boards. One picture board contained pictures of gambling and non-gambling activities within pubs and clubs and the second consisted of gambling products. Gambling activities and products included EGMs, sports betting, horse betting, casino games, bingo, raffles, and lotteries. Each product was also presented on a single A4 piece of paper to make it easier for participants to identify and discuss. The researcher made a subjective decision during each interview if any or all of these techniques would be effective in facilitating the interview. This methodological technique has been employed effectively in gambling research amongst young people to encourage their engagement and discussion within interviews (33, 38). Visual supports have also been used to support comprehension for people with intellectual disability in other areas of research (39–41).



Data Analysis

Interviews were transcribed by a professional transcription company and uploaded to QSR NVivo 12. Braun and Clarke's thematic analysis was conducted, this uses a six step process (42). The key phases of analysis adapted from the six-step process are presented in Table 1. The analysis process included reading and re-reading the transcripts to ensure that the researchers were aware of the content of the interviews and that they had familiarized themselves with the data. The first author then coded the transcripts to identify the similarities, differences and the major points of discussion within each participant's responses. Participants' discussed the different product preferences, why they engaged with gambling products and what harm reduction strategies they thought would be important. The codes were compared within and across the interviews and grouped into themes as described in Table 1. Another researcher independently coded some of the transcripts and the codes were compared—any disagreements were resolved by consensus. Themes were then reviewed by the first three authors to ensure they were capturing meanings relevant to the research questions. All members of the research team came together to discuss their thoughts about the data and to compare and contrast common themes. Finally, the main themes were discussed with the advocacy organization to ensure that they had an opportunity to comment on the research.


Table 1. Thematic analysis process.

[image: Table 1]




RESULTS


Participants

There were 19 participants and 18 interviews conducted in this study. Just over half of the sample were male (n = 10, 52.6%). The age of participants ranged from 20 to 70 years old with an average age of 44 years. Table 2 contains details about participants including a pseudonym created using a random name generator, participants gender, along with characteristics about their gambling venue engagement and gambling engagement.


Table 2. Participant characteristics and overview of venue and gambling experiences.
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Engagement in Gambling Activities

All participants recalled gambling in some way and at some point in their life, with 11 participants indicating that they had recently or currently gambled. People had a range of attitudes toward gambling. For example, some participants highlighted that gambling was a fun activity: “gambling means fun.” Others described that some forms of gambling were deceptive or had negative perceptions of gambling products. For example, one participant who had used EGMs demonstrated negative feelings toward EGMs, perceiving that many features of the machines and gambling environment made them quite dangerous:

Once or twice, didn't really win. I can see the illusion in it though. It gives you the deception of time. It hasn't really moved when you're in there, because the lights are so bright and catchy. So you don't notice the time flying by. And have you noticed generally speaking, there are no clocks in there—Callum, Male.

A few participants described that gambling had risks and benefits. For example, one participant, who was a regular gambler, thought gambling could be fun, but was also quick to retell experiences of harm:

Well it can be fun, but it all depends on how you take it. You don't put too much money in, because they gobble up your money. Like some people are mad gamblers. Even one woman we saw in on New Year's Eve. She wasn't happy. She lost $600 and that's all her pension gone. And she wasn't happy—Kathryn, Female.

Most engagement with gambling occurred with family members in community gambling venues. Two participants said they went to venues such as pubs and clubs specifically to gamble, and that they were currently going to places to gamble on their own. A few participants mentioned that they went to pubs or clubs to “play the pokies” or said “I love the pokies” but often attended for other non-gambling activities.

A few participants had engaged in gambling at wagering venues or at the casino. While some participants stated that they did not gamble on horse racing, there were some who did recall, in common with many Australians, being involved in the Melbourne Cup. This was commonly a family activity often as part of a sweep or informal bets amongst family. One participant remembered going to a betting shop with his mother for the Melbourne Cup, and picking the horses from the newspaper and “put money on it, Mum helps me do it.” Another participant thought that he had a better chance of winning at the TAB than on an EGM:

TAB's alright because you've got a better chance on them. You don't press the button, you don't have to press the button or anything—Lenard, Male.



Interpretation of the Structural Characteristics of Gambling Products

Participants could recall the structural characteristics of different gambling products, and in particular EGMs. For example, they were able to describe what EGMs looked like and how they sounded, commenting on the “bright colors” or the “noises.” Even those participants who seemed to have a limited understanding of EGMs, were able to identify how to gamble on EGMs. For example, one participant stated, “you've just got to put your money in and press the button,” while another participant described that:

We sit together and we put the money in, and we push the buttons—Oliver, Male.

This was also the case for other gambling products that were shown to participants such as Keno, and participants noted that bingo was when “they call the numbers out and then you say bingo.”

A few participants named the specific design of EGM that they preferred. Preference for particular brands occurred because the EGM was a “one or two cent machine.” Those who named a specific type of machine also perceived that they had a better chance of winning on that particular machine—“you always win on that one.” One participant had said that her friend had told her to “pick the machine that draws you in,” while another participant stated that she looked at the machines and picked the one that she liked:

I like the two cent Rhinos. I just look at the machine and see what it's like. If I don't like it, I don't play—Martha, Female.

There were a few participants who indicated that they gambled regularly on EGMs. These participants were able to go into detail about how to “play” the machines. For example, when prompted they could describe technical aspects of EGMs such as “lines,” “spins,” the “power play,” and “trying to get three of them in a row.” Only a few participants were skeptical about the ability to win money on EGMs. For example, one stated that EGMs were “all taxed now you can't win much,” while another participant recalled that her mother had told her that EGMs were “set to lose.”



Conceptualization of Gambling Harm

Most participants were able to provide a description of the negative consequences associated with gambling. Participants described that losing money was the main negative consequence associated with gambling. For example, participants stated that people could “spend all their money” on gambling, and that this meant that people would not be able to afford to pay bills or could “lose their house.” A few participants stated that having a gambling addiction could mean that people would spend too much time away from family members, and that this could lead to relationship breakdowns. One participant spoke about the potential for individuals to commit crimes, because they would “steal things” and “go to jail.” A few participants had known individuals who had had problems with gambling, and this informed their understanding of gambling related harm:

I've got a friend she has $1,000 and she can put a whole pension on the pokies. She will say to me ‘I spent my whole pension on the pokies’ and I'll say ‘well don't you think you got a problem?’ But she says, ‘but I like them’. I said, ‘yes, I know you do, but what are you going to eat for the rest of the week, how are you going to get around for the rest of the week?’—Martha, Female.

Another participant said:

And I've heard stories of someone that my parents used to know. But she used to have two houses and she kind of lost the two houses. She used to just sit at that tavern and just play, play, play, play—Callum, Male.

There were a few participants who had personally experienced gambling related harm. While these participants said that they no longer gambled, they still attended gambling venues for social activities. All talked about the financial harms they had experienced, including that they had “wasted a bit of money.” One participant who described her family as the initial reason she was introduced to gambling, described how her support worker had helped her to get her life back on track:

I lost a lot. And it was bad and I couldn't pay my bills. I couldn't do this and that, and then I was up to here [hand movement over her head] in debt. [name of support worker] had to undo the debt and get me back to where I was—Hazel, Female.

Some participants had specifically discussed the risks associated with gambling for people with intellectual disability, including that they may be vulnerable to harm because they were not fully informed of the risks associated with gambling. Specific risks included that having a disability pension meant that individuals felt they had disposable income to spend on gambling, and that those who accompany people with intellectual disability to venues may (un)intentionally encourage gambling:

More people with intellectual disabilities and myself, are with their parents or with their support workers. And their support workers or their parents encourage them to [gamble]—Leah, Female.



Understanding of and Engagement With Gambling Harm Reduction and Help Seeking Strategies

Some participants had a strong idea of what people should do if they were experiencing gambling related harm. A few participants could name formal support services such as “Gamblers Help,” or suggested people should call the “gambling hotline.” Other participants identified that it was important for individuals to “talk to someone and seek help.” While most participants were unable to specifically describe who they would talk to, or how someone could seek help, there was still an implicit recognition that support was available for people who were experiencing a problem with gambling:

Oh, they should tell them to go see someone. And work it out instead of spending all their money—Ruth, Female, 70 years.

While participants expressed concern for people who were experiencing gambling harm, very few stated that they would say something about someone else's gambling if they were worried about them. Participants stated that they would be worried they would upset the person, would receive a negative reaction, or did not believe they could do anything to address the persons behavior:

You can't really say anything to them. Because if you say something to them they are likely to say “mind your own business.” I think they have to find out the hard way. But I say not to put too much money in, but people have to find out for themselves…really—Kathryn, Female.

Less than half of participants recognized the term ‘responsible gambling.’ Those who had, had seen these messages on EGMs, in the bathrooms at pubs and clubs, and on television commercials. For example, one participant said:

Yeah all over the RSL there is always [one] on all the machines. It says “gamble responsibly.”—Martha, Female.

Participants interpreted the responsible gambling message to mean to “set limits,” “don't gamble all of your money” and “you have to be safe.” One participant had a specific example of how to be responsible while using EGMs:

To me it's like you got to be responsible of how long you are on a pokie for. You got to make sure you've got the right amount of money. And when you run out of money, you know you got to finish. Because most people aren't responsible. Because they just keep feeding it in. My fear is if you keep feeding it you're not going to win—Bonnie, Female.

Most participants had not heard of the term ‘responsible gambling,’ with some stating that they wished that there were warning messages about gambling in venues and EGMs. One woman who had experienced gambling harm stated that she did not recall any messaging or interventions from staff members when she was gambling.

Many of the participants had strong personal responsibility narratives about ways to minimize the harms associated with gambling. Common themes included setting limits, being in control of gambling behaviors, not spending more than people could afford, and were fearful of becoming addicted to gambling. One participant described how her mother's gambling had led her to perceive that her own gambling behaviors were responsible:

My mother is a gambler, but I don't talk to my mother now. My family, because my mother gambled so much, we were living out of suitcases because we didn't know where we were going to live next. So that was very, very hard, on me. So, I set myself a limit and it is the same, if I drink too much, I will tell my husband I've drunk too much. And I know my limits when I stop gambling and when I stop drinking—Martha, Female.




DISCUSSION

This study aimed to understand the factors that may influence how and why people with intellectual disabilities may engage in, and understand the harms associated with gambling. The findings from the study raise three points for discussion.

First, participants engaged with a range of gambling products in community-based settings and had a high level of awareness of and receptivity toward gambling. The product that they engaged with the most in this study were EGMs. Further research should seek to systematically examine the different types of gambling products that people with intellectual disabilities engage with and prefer. While this study focused on people who attended community gambling venues where EGMs are one of the main forms of gambling, there were a few factors that raise particular concern about participant engagement with EGMs. EGMs are a high intensive gambling product, and are broadly considered to be the most harmful form of gambling in Australia (5, 43, 44). While some participants in this study recognized the harms associated with these machines, others were highly receptive to gambling on EGMs. This included having specific branded machines that they preferred playing and being able to describe some of the structural characteristics of the machines that they particularly valued. They also had significant misperceptions about the machines, including the likelihood of winning, and that some machines were more likely to be “lucky” or “pay out” as compared to others. Research has demonstrated that misperceptions about the structural characteristics of EGMs, and in particular the likelihood of winning, is a risk factor for gambling harm (43, 45). While further research is needed to understand these factors in more detail, the findings from this study indicate that population based harm prevention strategies are not reaching those who may be significantly vulnerable to engaging with, and experiencing harm from, EGMs.

Second, participants engagement with gambling was often facilitated by individuals in their immediate formal and informal social networks. Research both in gambling and other areas of public health have demonstrated the role of social networks, and particularly family members in risky health behaviors (46). Research has also shown that community gambling venues may on the one hand, provide supportive and inclusive environments for individuals who may otherwise feel marginalized or excluded from society, but on the other hand, contain products that may cause these individuals significant harm (32, 47). Practical responses to these issues should not only consider the experiences and views of people with intellectual disability, but also their families and supporters in programs aimed at creating awareness about the risks associated with these venues, and in providing alternative recreational spaces.

Third, while participants in this study understood that gambling had a range of negative consequences associated with it, many understood gambling related harm as an issue associated with personal responsibility. It is noteworthy that the harm minimization messages that were recalled by participants were all based on written messages that they had seen in venues and on television. Given the potential limited literacy levels of people with intellectual disability, this could be a reason why more than half said that they had not seen a harm minimization message, with some stating that warning messages were needed. Current gambling harm minimization campaigns in Australia are often focused on personal responsibility messages (48), however research shows that this messaging is largely ineffective and in some instances has been suggested to increase shame and stigma for individuals (48). While a public health approach for reducing gambling harm calls on a broader approach than education and messaging, there is a need for responsibility campaigns to shift the onus off individual behaviors and consider the broader range of factors that are contributing to harm. However, given the retention of people with intellectual disability to current campaigns, it highlights an obvious need for the development of targeted evidence based campaigns inclusive of people with intellectual disability and that are effective in reducing gambling harm. This could explore innovative ways of delivering harm prevention messages in venues, such as the use of independently developed messages which are audio-played at regular intervals in gambling venues.


Limitations

There are three limitations to this study. First this study specifically recruited individuals who attended community gambling venues which all contain EGMs. While most participants in this study had gambled on EGMs, this may not be generalisable to the gambling behaviors of all people with intellectual disability. However, it does highlight that those who attend these venues may engage with EGMs, with some reporting experiencing significant harm from these machines. Second, it was difficult to gauge participants' frequency of gambling behaviors, or the amount of time and money they spent on particular gambling products. Future research should explore the most appropriate methods for capturing the frequency with which people with intellectual disability engage in different forms of gambling, as well as methodologies for appropriately understanding the harm that they may experience from gambling. Finally, there may have been some elements of social desirability, which may have resulted in participants either inflating or underestimating their gambling behavior and knowledge depending on how they perceived the positive or negative impacts of gambling.




CONCLUSION

This study demonstrated the range of potential factors influencing people with intellectual disability's gambling attitudes and behaviors. It highlights the need for researchers, practitioners and policy makers to consider the impact of gambling on the lives of people with intellectual disability. This includes understanding how people with intellectual disability interact with, and understand gambling products, the range of determinants that may contribute to their engagement with gambling products and environments, and the range of policy and practice responses aimed at preventing gambling harm in this population subgroup. Future research should seek to comprehensively explore the complex range of factors that may contribute to the intersection of social conditions for experiences of disability, gambling and harm.
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Coronavirus Disease 2019 (COVID-19) is a contagious disease that affects the respiratory system. In addition to the severe effects of the disease on health, the pandemic caused a negative impact on basic needs and services, employment, education, and economy worldwide. In Jordan, the whole country locked down, and quarantine was enforced by the military forces, which successfully controlled the spread of the disease. This research aims to study the influence of the COVID-19 pandemic and its associated quarantine on university students' beliefs about online learning practice in Jordan. An online descriptive survey involved questions that covered students' demographic information, student's basic and advanced knowledge about COVID-19, students' online learning experience during the quarantine, and finally students' views on the enforced quarantine practice in Jordan. Results showed that students have a good knowledge (>50%) about the COVID-19 basic information and a moderate knowledge (<50%) regarding COVID-19 advanced information. In general, students were pessimistic about the future of COVID-19 both locally and worldwide. Although some students acknowledged that they learned new skills in the fields of electronics, informatics, and computer software during the pandemic, most of them were unsatisfied about the quality and quantity of the given material, online exams, and the evaluation processes. Unfortunately, most of the students faced internet technical problems or challenges to electronic accessibility. The majority of the participants (>90%) supported the military-enforced quarantine implemented in the country despite the hard time the students had during the quarantine. We conclude that university students were able to protect themselves from COVID-19 through their good knowledge about the infectious disease and their commitment to follow the rules imposed by the Government of Jordan. Nevertheless, the challenges caused by the pandemic and its associated quarantine, combined with the sudden unprecedented online experience, negatively impacted students' thoughts and beliefs about the online learning experience during the quarantine. Further studies need to be performed in this context. We hope our results will help decision-makers better understand the students' attitudes and motivation toward online learning and how this will affect their future plans and decisions.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) (1) is a new infectious disease that emerged in late December 2019, apparently in Wuhan, China. The disease is caused by a novel virus, SARS-CoV-2, which belongs to the Coronaviridae family of viruses (2). The local disease then spread worldwide to reach more than 200 countries, causing a pandemic. On March 11th, the World Health Organization (WHO) has announced COVID-19 as a global pandemic (3). COVID-19 is a highly contagious disease that affects the respiratory system. It spreads by aerosols which could stick and contaminate any surface and remain viable for several days (4, 5). COVID-19 symptoms range from mild to severe; it could be similar to mild flu with fever, dry cough, shortness of breath, and fatigue symptoms. In 20% of the infected patients, the disease may develop to become a more serious systemic disease with more serious complications like breathing difficulties, pneumonia, and heart and kidney failure in high-risk patients like old people and those with comorbidities such as hypertension, diabetes, cancer, and heart problems (6, 7). The SARS-CoV-2 is a positive-sense single-stranded RNA virus; it shares 96.2% genomic similarities with the bat coronavirus COV RaTG13 (8) and 79.5% similarities with the SARS-CoV that caused the Severe Acute Respiratory Syndrome (SARS) outbreak in 2002 (9). It started in China and has spread to 17 countries infecting over 8,000 people with a high mortality rate of 9.6% (10). A similar disease is called Middle East Respiratory Syndrome (MERS) caused by the MERS-CoV virus, which also belongs to the same family of coronaviruses. The disease started in Saudi Arabia in 2012, spread to 21 countries, and infected 2,506 people with a 34.0% mortality rate (11). As of December 4th, 2020, according to the WHO, COVID-19 has infected 64,350,473 people with 1,494,668 confirmed deaths worldwide. The highest number of infected people was in the Americas, followed by Europe, Southeast Asia, Eastern Mediterranean, Africa, and the Western Pacific. Unfortunately, despite the hard work in controlling the spread of COVID-19, all attempts to prepare a vaccine or to find an antiviral drug for the virus have not worked yet (12, 13).

Jordan is one of the countries affected with the COVID-19 pandemic. The country took early cautious steps that significantly helped in controlling the spread of the disease. In the middle of March 2020, Jordan declared a national defense law to minimize the spread of COVID-19 in the country (14). A few days later, a military-enforced quarantine was put into effect throughout the whole country, with a curfew that restricted individuals and car mobility. Additionally, all the national institutions including schools, universities, recreation centers, coffee shops, grocery stores, airports, and borders were closed until further notice. Only hospitals and vital centers were allowed to open during the curfew (15). According to the Jordanian Ministry of Health, there were 234,353 infected individuals and 2,960 confirmed deaths in Jordan by December 4th, 2020. Not until June 4th, 2020, when Jordan announced the end of the quarantine, were people allowed to gradually resume their work. Nevertheless, many entities remained closed including wedding halls, condolence houses, youth summer camps, cinemas, public parks, play areas, entertainment centers, schools and kindergartens, and universities and colleges. The quarantine lasted for almost 3 months, during which university students had to stay at home and continue their education through online teaching. A new teaching and learning experience impacted students, instructors, and even families in Jordan.

The COVID-19 pandemic introduced structural changes in teaching and learning strategies. University students continued their education during the pandemic through online learning platforms. However, online learning outcomes varied in different countries. They were affected by online learning infrastructures like internet accessibility and speed and the availability of electronics and computers. Several techniques were used to evaluate the online learning platforms during the COVID-19 pandemic like the online photovoice methodology (a community-based qualitative research approach in which participants take photographs and compose voices) (16) to advocate the facilitators and barriers for online learning during the COVID-19 (17) and to study the economical and psychological impact on students' mental health during the pandemic (18).

This research aimed to explore students' knowledge about COVID-19, the impact of quarantine practices on students' life, and students' beliefs about the online learning that they received during the pandemic using an online structured questionnaire. It is expected that the outcomes of this study will help decision-makers understand students' attitudes and motivation toward online learning and how this will affect their plans and decisions.



RESEARCH QUESTIONS

The main purpose of this study was to explore the impact of the COVID-19 pandemic quarantine on students' general knowledge, online learning, and beliefs in Jordan, to help policymakers understand their attitudes and what motivates them about online learning.

The first part of the study was about the students' knowledge and future beliefs about the COVID-19 pandemic. It answered the following questions:

1. What sort of knowledge do university students have about the COVID-19 pandemic?

2. How did the students express their commitment toward reducing the spread of the COVID-19 disease?

3. What are students' beliefs about the future of COVID-19?

The second part of the study highlighted the online learning experience the students received during the COVID-19 pandemic quarantine. It answered the following research questions:

1. What are students' beliefs and thoughts about online learning during the COVID-19 pandemic?

2. What are the links between participants' beliefs and gender, age, field of study, and academic year?

3. What sort of skills related to electronics and computer software enriched students' learning during the COVID-19 pandemic?

4. What are the limitations of online learning from university students' perspectives?

5. What are students' beliefs about the enforced quarantine practices during the COVID-19 pandemic?



METHODOLOGY


Study Design

An online survey was performed to study the effect of the COVID-19 pandemic and its associated quarantine practices on university students between the period of May 10th and June 6th, 2020. A survey questionnaire was prepared in English and then translated into Arabic (the native language of our respondents), so it will be easier to fill by the students who are not familiar with some English terminology used in the questionnaire. The translation was done first by using the online Google Translate program, and then it was edited by a bilingual university faculty member. The survey questionnaire was prepared in Google forms, which is easy to be filled by the students regardless of their educational levels or majors. The survey link was distributed to the academic staff in several Jordanian universities and was sent to the university students' emails. It was also posted on university-related official Facebook pages to maximize the reach to students of different majors.



Sample Size Calculation

In this study, the minimum sample size was calculated using the online Raosoft sample size calculator (19), with a confidence interval of 95% and a 5% margin of error. According to the Ministry of Higher Education and Scientific Research in Jordan, the university students' population in the year 2019 was 342,104 students in both public and private Jordanian universities. Based on this, we considered this number (342,104) as the whole population for our study. Accordingly, the calculated minimum sample size is 384 students. We collected 585 responses with a return rate of 11%.



Survey Validation and Reliability

The first page of the survey included introductory information. The introduction explained the study's purpose and domains. It also involved informed consent statements regarding participation in the study and confidentiality of the data. Students were explicitly informed that they are free to participate in the study. Additionally, the students' participation will be anonymous. Moreover, their answers will be confidential and will not affect their academic marks or their relationships with their instructors. The Cronbach alpha of the instrument was 0.70, which indicated an acceptable consistency level of the survey items. Students were informed that the survey takes 10–15 min to be filled based on the surveyor's comments. The survey was evaluated and approved by the Institutional Review Board (IRB) Committee of Al-Zaytoonah University of Jordan.



Flow of the Survey Questions

This survey consisted of about 30 questions, where the first group of questions covered socio-demographic information. It included questions about students' gender, age, academic field, academic year, study program, and whether the student is a national or international student in Jordan. The second group of questions explored students' knowledge, commitments, and future beliefs about the COVID-19 pandemic. It discussed students' knowledge about the COVID-19 pandemic and quarantine, students' commitment toward reducing the spread of the COVID-19 disease, and students' beliefs about the future of the COVID-19 pandemic.

The third group of questions discussed the online learning experience of students during the COVID-19 pandemic and quarantine. It asked about the learned skills related to electronics and computer software that enriched students' learning processes during the COVID-19 pandemic, students' beliefs about online learning during the COVID-19 pandemic, and the online learning limitations according to the university students' point of view.



Statistical Analysis

Data were analyzed using the Statistical Package for Social Sciences (SPSS) software. Descriptive statistical measures and indices were calculated to answer the research questions.




RESULTS


Socio-Demographic Information of the Participants

Among the 585 students who participated in this study, 372 (63.6%) were females (Figure 1). The largest category of the surveyors is studying medical and pharmaceutical sciences (434, 74.2%), followed by general sciences (96, 16.4%), engineering (47, 8%), and literacy and humanities (7, 1.2%) (Figure 1). Most of the students are aged between 18 and 25 years old (Figure 1). The surveyors were almost equally distributed among the first, second, third, and fourth academic years (Figure 1). Most of the surveyors, 553 (94.5 %), are enrolled in undergraduate programs (Figure 1). Thirty percent of the surveyors are international students who are studying in Jordan away from their home country (Figure 1). Of the surveyors, 228 (39%) were studying and living away from their families during the quarantine (Figure 1).
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FIGURE 1. Socio-demographic information of the study participants. (A) Participants' gender. (B) Age of the participants. (C) Field of study of the participants. (D) Academic program year. (E) Academic program of the participant. (F) Percentage of the international students who are studying in Jordan. (G) Percentage of the students who are living with their families.




Students' Knowledge, Commitment, and Future Beliefs About the COVID-19 Pandemic
 
What Sort of Knowledge Do University Students Have About the COVID-19 Pandemic?

Participants were asked several questions to assess their knowledge about the COVID-19 pandemic. Almost 95% of the participants kept themselves updated about COVID-19 news during the quarantine. To get more insights about the sort of knowledge the university students hope to learn during the pandemic, we asked them to choose the field(s) they are interested to learn more about regarding the COVID-19 disease (Table 1). About 56% were interested in COVID-19 spread and ways of protection from its infection (Table 1). Most of the surveyors (67.2%) cared about the successful attempts toward finding a vaccine and treatment for the coronavirus. Besides, 54% followed the governmental policies and strategies made to deal with the COVID-19 pandemic in Jordan (Table 1). Furthermore, 42.1% of the surveyors were following global news about the COVID-19 pandemic in different countries, and 47% were concerned about the death and recovery rates of the COVID-19 pandemic locally and worldwide (Table 1).


Table 1. University students' knowledge assessment questions and percentages.

[image: Table 1]

Concerning their knowledge regarding the effect of the COVID-19 disease on health, majority of the students (87.4%) think that the COVID-19 virus infection has a serious effect on health (Table 1). Moreover, most of the surveyors (93.5%) showed a high degree of awareness about the ways of spreading of the COVID-19 disease (Table 1). They also showed a high degree of commitment (94.4%) toward following the safety rules to minimize the virus spread including social distancing and wearing personal protective equipment (PPE) (Table 1).

To get an insight into students' specific knowledge regarding the severity of COVID-19 disease, we asked whether the disease is race specific, gender specific, or age specific: 12.5% of the surveyors thought the disease is race specific, while 5% said that the COVID-19 is gender specific. Interestingly, 74.5% of the surveyors stated that the COVID-19 is age specific (Table 1). Furthermore, 35.2% thought that the spread of COVID-19 disease is affected by the weather and the general climate.



How Did the Students Express Their Commitment Toward Reducing the Spread of the COVID-19 Disease?

We were interested to know how students participated in reducing the spread of COVID-19 by asking them about their life routines and habits they are willing to do to control the spread of the COVID-19 disease. Hugging and kissing are used very often in Arab countries as a type of greeting. Surprisingly, 85.8% of the surveyors stopped hugging and kissing for greetings to reduce the disease spread (Figure 2). About 52% stopped hanging out with their friends during the pandemic (Figure 2), and 64% were ready to stop visiting second-degree relatives like uncles and cousins (Figure 2). When we asked students if they are going to stop visiting their first-degree relatives like parents and siblings, only 26.3% of the surveyors would not mind doing so to stop the spread of the disease and to protect their loved ones (Figure 2). Since shopping could contribute to increasing the chance of COVID-19 infection, nearly half (47%) of the surveyors did not mind stopping store shopping (Figure 2), and large shares of the participants (68% and 52.2%) were ready to stop eating in restaurants and to order food from outside the house, respectively (Figure 2). Of the surveyors, 56.6% stopped going to the gym. Interestingly, only one third (29.6%) of the students were willing to stop using cars for mobility during the pandemic (Figure 2).


[image: Figure 2]
FIGURE 2. Life routines and habits that students are willing to change to control the spread of the COVID-19 disease.




What Are Students' Beliefs About the Future of COVID-19?

We were also keen to know students' thoughts about the future of the COVID-19 disease (Table 2). The students' responses showed that they were worried about the future of the disease. Only 22.4% thought the pandemic will end before the end of 2020. Of the students, 22.7% believed that there could be a second wave of COVID-19 pandemic on the next flu season (Table 2). The surveyors were not very optimistic about finding a vaccine for the COVID-19, and the majority (56.2) was not sure about finding a vaccine before the next flu season (Table 2).


Table 2. Students' beliefs about the future of the COVID-19 pandemic.
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Lastly, we asked for the students' opinions about the future of the COVID-19 disease in Jordan and worldwide. Around 43% of them had positive thoughts about the future of the COVID-19 disease in Jordan, while only 21.9% had positive thoughts about the future of the COVID-19 disease worldwide.




Online Learning Experience During the COVID-19 Pandemic Quarantine
 
What Are Students' Beliefs and Thoughts About Online Learning During the COVID-19 Pandemic?

During the curfew which lasted for 3 months in Jordan (15), all university students continued their education online. This section discussed the online learning experience during the COVID-19 pandemic and quarantine.

First, the students were asked to assess the quality of the online learning experiences they received during the COVID-19 pandemic compared to the face-to-face learning on campus. Unexpectedly, the majority of the participants (80.3%) think that the quality of learning was decreased, 9.6% mentioned that it increased, and 10.1% answered it was not affected (Table 3). According to the students, the online education quantity was also affected: 36.4% said the online education quantity was increased, 19.8% answered it was not affected, and 43.8% answered it decreased (Table 3). Next, we asked the students what they think of the online learning strategy followed by their institute during the COVID-19 pandemic: 6.5% answered by excellent, 20.5% said very good, 41.7% said satisfactory, and 31.3% said it was below expectations (Table 3).


Table 3. Students' beliefs and thoughts about online learning during the COVID-19 pandemic.
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To get an idea about students' dedication and involvement in the online learning, we asked how committed they were toward submitting their online homework and quizzes, and we asked them to choose either submitting 100, 75, 50, or 25% of the given homework. The majority of the participants (71.5%) submitted 100% of their online duties, 19.3% submitted 75, 5.1% submitted 50, and 4.1% submitted 25% (Table 3).

The online learning experience is very new to most of the students in Jordan; therefore, we asked them if they prefer the online exams over the face-to-face on-campus exam: the majority of the students (68%) said they are less preferred, 15.2% answered they had no difference, and only 16.8% answered they are more preferred (Table 3).

Online teaching and learning were combined with online evaluation through submitting homework and quizzes. The instructor had to evaluate the students' effort based on what they submitted of the given homework and on their effective communication with their instructors.

We asked the students to state their opinion about the evaluation process used by their institution during the COVID-19 pandemic quarantine. Although the online evaluation during the quarantine gave the students the chance to have higher marks compared with the on-campus evaluation, the majority of the students (61.5%) said it was not fair, while 38.5% answered it was (Table 3).

The online teaching process is quite new in Jordan, so we opted to ask the students if they will register to online classes if available at their institutions in the coming future; 23.6% answered yes, 28.2% answered maybe, and 48.2% answered no (Table 3).



What Are the Links Between Participants' Beliefs and Gender, Age, Field of Study, and Academic Year?

We further analyzed the students' beliefs about online learning during the pandemic based on gender, age, fields of study, and academic year using the SPSS statistics program. We found that 66.0% of the female students were satisfied with the online learning strategy followed by their institution during the COVID-19 pandemic, which is significantly higher than the rate (34%) of males who reported their satisfaction. We also found that 70.6% of the female students were more committed to submitting all their homework and quizzes as compared to males (29.4%). Furthermore, female students were also more optimistic (70.2%) regarding the evaluation process followed by their institute during the coronavirus pandemic quarantine than are males (29.8%). When we analyzed the data based on the academic year, it was quite obvious that students from the second to the fourth years are more able to deal with online learning than are first-year students.



What Sort of Skills Related to Electronics and Computer Software Enriched Students' Learning During the COVID-19 Pandemic?

Despite the fact that many students were not satisfied with the online teaching and learning process, we opted to ask the students about the newly learned skills in the field of electronics and computer software that enriched and expanded their knowledge in their fields of study. We found that 71.3% of the students learned how to use the Zoom software (the video conferencing tool) to attend online classes (Figure 3), 42.9% practiced using the Google Classroom software (Figure 3), 66.8% learned to submit online homework (Figure 3), 63.4% learned how to perform online quizzes and exams (Figure 3), 45.6% started using Facebook groups and Messenger for communication with their instructors and colleagues (Figure 3), 36.2% watched video-prepared lectures on YouTube that are related to their courses (Figure 3), and 30.4% read from online books to get the most outcome of their classes (Figure 3). Lastly, 26.7% stated that they obtained information and knowledge from Wikipedia and encyclopedia databases (Figure 3).
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FIGURE 3. Electronics and software skills that enriched students' learning during the COVID-19 pandemic.




What Are the Limitations of Online Learning From University Students' Perspectives?

Notably, the students were asked to state the limitations that affect online learning outcomes. According to them, the main online limitations as represented in Figure 4 are the following: 68.2% said the availability of the internet, 84.8% thought the internet speed and quality, and 70.1% believed it is the computers and electronics accessibility. Additionally, 51.6% answered the availability of different applications and software the student needs to use. Moreover, 69.6% thought they need to invest more time and effort in online studying compared to the on-campus learning.
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FIGURE 4. The online learning limitations during the quarantine.


One of the most important learning limitations during the pandemic was the students' financial situation. We asked the students if they were financially stable during the pandemic. Around 44% reported that they were financially stable, while 55.4% reported that they were not.



What Are Students' Beliefs About the Enforced Quarantine Practices During the COVID-19 Pandemic?

In this part, we wanted to study the effect of the quarantine resulting from the COVID-19 pandemic on students' life routines and state of feelings. First, we asked the students if the enforced quarantine has a positive impact on their lives (Table 4). A large share (80%) agreed that the enforced quarantine minimized the number of affected individuals. A great majority of the surveyors (89%) thought that the quarantine controlled the disease spread in the country, 47.9% stated that the enforced quarantine helped in curing the affected patients faster, and 65.1% thought it helped in isolating the affected regions efficiently. Although the Jordanian people are very social and welcoming with tied family bonds, nearly half of the students (49.6%) thought that the enforced quarantine mitigates the intimate way of greetings that involve hugging and kissing.


Table 4. Students' beliefs about the enforced quarantine practice during the COVID-19 pandemic.
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Interestingly, some of the participants were optimistic about the benefits of the quarantine: 38.3% of the participants thought that quarantine gave them extra time to learn new skills, 44.3% stated that they had more family time than they used to have before the quarantine started, and 33.8% of the surveyors changed their diet into more natural food to boost their immune system (Table 4).

Even with one case of COVID-19 infection on March 14th, 2020, the Jordanian government implemented a strict military-enforced quarantine early during the pandemic (14). All recreation centers, grocery stores, public and private transportations, and even the government offices were closed for a few months before they started a gradual reopening (14). We asked the participants what they think about the early home quarantine strategies followed in Jordan to control the COVID-19 disease spread. Around half of them (51.8%) strongly agreed with those strategies: 38.5% agreed with them, 7.9% were neutral, and only 1.9% disagreed with the home quarantine strategy (Table 4). Then we asked the students what they think about enforcing healthy people to stay at home, and the affected people at hospitals as a precautious step to minimize the spread of the disease. Most of the surveyors (92.3%) agreed. Finally, we asked students if they supported the military-enforced quarantine performed in Jordan. The vast majority of the students (94.7%) answered by yes (Table 4).





DISCUSSION

This is a descriptive online survey discussing the influence of the COVID-19 pandemic and quarantine on students' general knowledge, academic life, and beliefs. To our knowledge, this is the first study that explored students' beliefs about the online learning experience during the COVID-19 pandemic and quarantine time in Jordan. Previous studies either focused on knowledge and information in medical and non-medical students (20) or discussed the psychological impacts of the COVID-19 pandemic on university students (21). Most of the participants in our study were undergraduate females, aged between 20 and 25 years, studying medical and pharmaceutical sciences (Figure 1).

The first part of this study discussed students' knowledge, commitment, and future beliefs about the COVID-19 pandemic. First, we asked about the sort of knowledge university students have about the COVID-19 pandemic. To answer this question, we asked the students questions to describe their general knowledge about the COVID-19 news updates, ways of spreading, ways of protection, and effect on health. We found that most of the students were well-informed and educated about the COVID-19 disease as 95% of the participants kept themselves updated about the COVID-19 pandemic. Our results are consistent with a previous study by Olaimat et al. that described the knowledge and information about the COVID-19 among university students in Jordan; the study found that the average knowledge scale of Jordanian students was 80.1%, which is considered good according to the knowledge scale (20). Another early study during the pandemic was conducted by Alzoubi et al. about the COVID-19 knowledge, attitude, and practice among university students, in which 90% revealed a positive response regarding overall knowledge about the symptoms of the COVID-19 and 99.7% had a good attitude and practice toward protecting themselves from infection (21).

In our study, we attempted to get an insight into students' specific knowledge regarding the severity of COVID-19 disease. Except for age, students' answers showed low to moderate (<50%) knowledge about the link between COVID-19 disease severity and patients' gender, race, and the effect of weather and general climate. Statistical analysis of the fatality rate and risk factors showed that the risk of death associated with COVID-19 infection is higher in old people aged >60 years (22). Additionally, men are at higher risk of death associated with the COVID-19 disease as compared to women (23). Interestingly, a recent update by the Centers for Disease Control and Prevention (CDC) showed a correlation between race and ethnic minority groups with the increased risk of being infected by the COVID-19 disease. They showed that the non-Hispanic American Indian or Alaska Native were at higher risk of infection, followed by the mon-Hispanic Black, Hispanic and Latino, non-Hispanic Asian, and lastly the non-Hispanic White (1).

The COVID-19 severity had also been linked to the weather; as yet a clear link between high and low-temperature effect and the disease infection rate or severity is absent, though several studies showed a link between the incidence of COVID-19 disease and temperature. A recent study from Indonesia analyzed the effect of different factors like temperature, humidity, and the amount of rainfall on COVID-19 incidence rate, and results showed that the average temperature was significantly correlated with the high COVID-19 incidence rate (24). Another study from 122 cities in China indicated that mean temperature has a positive linear relationship with COVID-19 cases with a threshold of 3°C (25).

To get an insight into students' practices that showed their commitment toward reducing the spread of the COVID-19 disease, we asked them about their life routines and habits they are willing to reduce to control the spread of the COVID-19 disease (Figure 2). Most of the students (≥50%) were willing to reduce most of their habits like hugs and kisses for greetings, visiting relatives, going out, and eating at restaurants. Nevertheless, most of the surveyors (>70%) were still willing to visit their first-degree relatives like parents despite the chance of being infected with the virus. This is not surprising when we take into consideration that the Jordanian community has strong family ties that reflect on their economic outcomes (26).

Pandemics of this kind are always accompanied by the fear of being infected with some mystery about their future. There are no doubts that the daily global news of accelerated COVID-19 infection and mortality rates in addition to the enforced quarantine casted a shadow on people's thoughts and beliefs in regard to the future of the COVID-19 disease (27). Students' beliefs and thoughts about the future of the COVID-19 pandemic were presented in Table 2. Most of the students were pessimistic, with a gloomy and cloudy view about the future of the COVID-19 pandemic at both local and global levels. The stressful environment and the academic pressure might negatively impact their beliefs about the pandemic in the future. Moreover, they were not confident about finding a vaccine for the disease in the coming future. Regardless of all the efforts and attempts to find a vaccine for this virus, there is still no available vaccine till the time of the writing this paper (28).

The second part of this study focused on the online learning experience during the COVID-19 pandemic quarantine, which is discussed for the first time in Jordan. When the curfew started in Jordan, an online educational platform was created by the Ministry of Education in Jordan to allow the teachers to deliver online classes for school students through specific TV channels (29). Also, all higher institutes in Jordan continued their education through online classes. We were interested in students' thoughts and beliefs regarding online learning during the COVID-19 pandemic and quarantine. It was found that online learning has more advantages over paper-based examination in terms of reliability of the grading method, time efficiency, and cost (30). However, our results showed that students were unhappy with the quality and quantity of their online learning experience (Table 3). Answers of satisfactory to below expectations dominated the students' responses when they were asked about the online learning strategy followed by their institute during the COVID-19 pandemic (Table 3). They also showed a negative response regarding the online exams and the evaluation process during the coronavirus pandemic quarantine (Table 3). In agreement with our results, a recent cross-sectional study from the Philippines by Baloran revealed that most of the students expressed negative impressions and disagreed with the conducted Online-Blended Learning Approach during the COVID-19 pandemic at their institutions (31).

Nevertheless, further analysis of the data based on gender indicated that female students were more optimistic about, satisfied with, and committed to the online learning experience during the COVID-19 pandemic than were males. It is worth mentioning that some studies attribute female students' better satisfaction of online learning experience to the value and interest that female students assign for planning and participation (32). Female students also appear to be better prepared and organized as well as more participative and committed to the learning process than are males. Another possible reason for female students' high satisfaction with online learning experiences could be their abilities to adapt to new teaching environments caused by the COVID-19 pandemic (33).

Beyond question, some crisis turns to be an opportunity to learn new skills. The coronavirus pandemic challenged students, professors, and employers to adapt to the online teaching and learning process. Many organizations including international labor organizations and UNESCO offered free online training courses to teach interested people how to use different online teaching programs in the field of online courses and blended learning (32, 33).

Online learning during the pandemic pushed university students to learn new skills and software in the field of electronics to communicate with professors and to submit online assignments and homework. The newly learned skills include using Zoom, Moodle, and Google Classroom; reading from online books; and using Wikipedia and encyclopedia databases (Figure 3).

Despite the hard efforts of the higher education institutions in Jordan to continue students' education through the quarantine, online learning during the COVID-19 pandemic has many limitations that challenged its outcomes (Figure 4). In addition to the time and effort needed to be invested into online learning, internet availability, speed and quality of internet connection, and electronics accessibility altogether caused a diminution in the amount and quality of the delivered educational materials.

Another factor that affects the learning outcome during the quarantine was the students' financial situation; it affects students' engagement in learning, which in turn affects students learning outcomes and future study decisions (34). Most of the participants (55.4%) reported that they did not have stable financial resources during the quarantine, most likely because of the total country lockdown which lasted for a few months and affected financial service entities and students' income resources (15).

Lastly, we discussed student's beliefs concerning the enforced quarantine practice during the COVID-19 pandemic. Results showed that students had positive thoughts about the importance of the lockdown step in controlling the disease spread. Despite the restrictions of individuals' movement and gathering, the vast majority of the participants supported the military-enforced quarantine and its regulation. The quick spread of COVID-19 worldwide; its contagious nature, ways of spreading, resulting health complications, and preventive strategies; and availability of its vaccine altogether created a stigma about the disease and fear of infection and death, so the high hopes of having a world clean of the COVID-19 disease in the coming future is getting low (1, 35, 36); therefore, the majority of students who participated in our study would rather be in lockdown than be at high risk of infection.



CONCLUSION

The majority of the students who participated in this survey showed good knowledge about COVID-19 general information like ways of spreading and preventing infection, while they showed a humble knowledge with regard to the specific information about COVID-19 which requires research and investigation, like the link between COVID-19 severity and patients' gender, race, and weather. Most of the students believed that the best way to control the disease spread is to minimize social activities like gathering, hugs for greetings, and going out. Unpleasant COVID-19 news casted a shadow on students' thoughts and beliefs. Students had pessimistic beliefs about the future of COVID-19 locally and worldwide. Moreover, they were also not confident about finding a vaccine in the coming future. The challenges of the new online learning experience during the pandemic have negatively impacted students' beliefs and thoughts. Students were unhappy about the quality and quantity of the given materials, online exams, and the evaluation process. In addition, technical and connectivity problems including internet speed and availability as well as electronics accessibility were identified as barriers to a successful online learning experience. However, further analysis revealed that female students were more optimistic about, satisfied with, and committed to the online learning experience during the COVID-19 pandemic than were males. In contrast to students' negative thoughts about online learning during the pandemic, most of them agreed that they learned new skills in the fields of electronics and computer software during the pandemic. Jordan followed a planned enforced quarantine to control the COVID-19 disease spread and to minimize the number of infected individuals. Despite the hard times that students had during the quarantine, the majority agreed about the importance of the lockdown and military-enforced quarantine in controlling the infection. Hopefully, the results of this study will help decision-makers understand the challenges that affect students' attitude and motivation toward online learning, in a step to improve the online learning platform. This would also reflect on activating strategies to facilitate the online learning process and to improve the online learning outcomes.


Limitations

• The number of male participants was lower than that of females.

• The number of participating students of different majors was unequal.

• The participants' number was affected by the students' free time during the online learning and the internet and electronics availability.

• Students' thoughts about online learning were influenced by the pandemic and the fear of infection.



Implications

• Future studies should discuss the effective teaching methods used for different disciplines during the pandemic.

• Further studies that focus on students' online learning experiences and challenges are needed.

• The efficiency of online learning strategies that were used in different countries during the pandemic needs to be discussed.

• Students' mental health during the pandemic and its impact on students' academic performance need to be addressed.
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Background and objective: Physical activity is an important behavior to reduce the risk of non-communicable diseases. Providing the context for physical activity in the workplace in addition to promoting the employees' physical and mental health has significant economic benefits for organizations. We conducted the present study using a social marketing model to explain the determinants of a Workplace Health Promotion in promoting physical activity among employees of government organizations in Yasuj, Iran.

Materials and methods: The present study was qualitative research with directed content analysis based on the social marketing model. Thirty-three employees of government organizations in Yasuj were included in the study using the purposive sampling method. The data collection method included semi-structured interviews and observation. Data analysis was performed manually and by the qualitative content analysis method. The implementation data were systematically sorted and analyzed and classified into five steps.

Results: Organizational structure, organizational policies, and a supportive interpersonal climate were extracted and categorized as characteristics of workplace health promotion programs from participant interviews. In addition to participants' emphasis on receiving information from reputable sources, virtual communication networks such as WhatsApp and real communication networks such as physicians and specialists were their preferred media for education and information.

Conclusion: Due to the complexity of workplace, diversity, and multiplicity of factors and determinants of physical activity, the findings of the present study will be a basis for designing an appropriate and effective intervention and organizational changes to promote physical activities among employees in the future.

Keywords: physical activity, workplace health promotion program, social marketing, qualitative study, directed content analysis


INTRODUCTION

Non-communicable diseases account for 72.3% of all deaths and are the leading causes of death worldwide (1). Physical activity is an important behavior to reduce risk of these diseases (2). The fourth leading risk factor for death worldwide is inadequate physical activity (3). However, paying attention to “health” in everyday environments can be a way to improvement the individual health. “The individuals' health is formed in their daily living environment where they learn, work, and play” (4). In 1986, the creation of health supportive environments (environment-based approaches) was introduced as a strategy of the Ottawa Charter (5). In recent decades, this strategy has shifted to health promotion environments with an aim to change from personal risk factors and control physical harmful factors in the workplace (6). Workplace health promotion programs are comprehensive programs that can be implemented with an aim to adopt healthy behaviors, improve the individual health, and reduce the prevalence of chronic diseases (7).

A high percentage of the active population of society is present in the workplace and they are easily accessible (6). These people also spend half of their time in the workplace (8). On the other hand, a healthy and productive workforce is essential to improve the population health and economic growth (9, 10). Therefore, changing the workplace to a suitable supportive environment is a proposed solution to health promotion. However, many studies have reported a low participation in this field (2). Various variables and determinants affect participation in physical activity programs and its continuity and cannot be explained and predicted based on a variable. Understanding the audience's views and opinions about barriers and facilitators affecting the acceptance and continuity of behavior are important determinants of physical activity behavior (11).

The existing theoretical frameworks for behavior analysis and change are good guides for effective planning and intervention in the health education and promotion. Health promotion programs, which are based on theories and models, lead to useful and effective results (12). Social marketing is used as a model for increasing the benefits, reducing the barriers, providing the motivation or change the opportunities for a particular behavior (13). Social marketing seeks to provide the effectiveness and improve the likelihood of choosing behavior by people in society and its continuity. Communication needs, media habits, different tendencies, social, cultural and structural, or environmental factors, which have a positive or negative impact on audience behavior, are identified in social marketing by the help of participatory research. The analysis of audience before designing effective intervention strategies with the aim of better understanding of needs, health problems and their determinants is a key feature of the social marketing model (14). The present qualitative research aimed to examine the government employees' needs, interests and views about physical activities based on the marketing mix (4p), including four main structures (product, price, place, and promotion), and achieve a physical activity program with high acceptability in the workplace.

Numerous qualitative studies have been conducted using the principles of social marketing (15, 16). Studies have also used social marketing models to promote physical activity (3, 17, 18), but our studies indicated no qualitative study on the directed content analysis based on the social marketing model in creating a Workplace Health Promotion with an aim to promote physical activity among government employees in the world.



MATERIALS AND METHODS

The present study was a qualitative research with a directed content analysis type based on the social marketing model. In the directed content analysis, the existing theories or results of previous studies form the basis of analysis. We used the present method since providing more descriptions of existing theories or conceptual expansion of a theoretical framework is an application of a directed content analysis (19). The reason for applying a qualitative method was its capabilities in creating a deep insight into the individuals' perceptions and experiences (20), helping to gain a new perspective on issues that even have some knowledge about them, and also achieving subtle details of phenomena that are difficult to express in a quantitative way (21).


Participants and Sampling Method

The participants were 33 employees of government organizations in Yasuj. We used a purposive sampling method in the present study (22). Data collection process was continued until saturation of each concept was reached, and further data collection failed to contribute new information. The sampling was then completed with data saturation (23). The purpose of selecting samples was their inclusion according to a specific status and inclusion criteria, including: (1) employees of organizations with at least 50 employees, (2) employees of specific, contractual and formal contracts of organizations, and (3) having more than a year of work experience in public offices and organizations of Yasuj. Also, all participants were physically healthy. Participants in this study were selected based on two criteria of experimental fit and good informant, which is called the quality of the participant. Also, the willingness of the participants was considered as a principle (24). The selection of samples was done with an active presence of the researcher in organizations (25). We listed government offices and selected Electric Power Distribution Company, Department of Education, the University of Medical Sciences and Economic and Financial Affairs Directorate General. In this regard, the researcher attended government offices in Yasuj and invited employees to participate in the interview. The interview was conducted if desired and after completing the informed consent form.



Instrument and Data Collection Method

The data collection method of research consisted of the semi-structured interviews and observation. For the semi-structured interviews, a series of general questions were pre-designed based on the social marketing mix using a panel of experts and previous studies. Some in-depth questions were asked during the interview to find out the depth of participants' perspectives. Other questions came to the researchers' minds during the analysis of the interviews and they were used in subsequent interviews (26). Accordingly, the interview guide was designed based on 4p marketing mix. For example for the product: What features and characteristics would you like physical activity programs to have in your workplace? Price: In your opinion, if you want to have daily and appropriate physical activity at work, what barriers and problems do you face? Place: do you think are What places more suitable for Run physical activity programs? Promotion: How do they communicate with you (what channel, what method, who) to talk about physical activity? Interviews were recorded with the informed consent of the participants. During the observation, the participants' feelings, mood, and behavior were taken into consideration and noted.



Data Analysis

We manually analyzed data using the qualitative content analysis method. Immediately after the interviews and observations, the recorded text and notes were typed word by word. The files, along with the notes during the interviews were read for several times carefully with an aim to gain a general understanding of the text (27). Data collection continued until the end of the study. Researcher simultaneously summarized and analyzed data. These processes continued regularly until the data saturation (23).

We systematically classified, sorted and analyzed data in several steps. In the first step, the same original text was a meaning unit without manipulation. In the second step, we summarized the main text and put in Condensed meaning units while preserving the meaning. The third step usually led to encoding one or two codes with one or two long words. In fact, it was a label code that explained exactly what the particular condensed unit meant. Step four included the category and consisted of grouping codes that were relevant in terms of content or text. In other words, the codes were classified into various aspects, similarities or differences between the text content. The final step covered the theme indicating the original meaning and hidden content in two or more categories (27). In this way, latent themes and patterns revealed within the data content of the participants (28). The classification was done based on similarities, and we then placed the classes as 4p subcategories social marketing mix (product, price, place, and promotion) as fundamental themes (3). The research team sought to create the intra-category homogeneity and more inter-category heterogeneity.



Trustworthiness of Data

We utilized the triangulation and member check to achieve the credibility, the External Check to achieve the Dependability, the peer check to achieve the Confirmability, and expression of research limitations and comparison of findings from a participant to another during the research to achieve the Transferability (29, 30).




RESULTS

The results of this study show the needs, interests and views of government employees about physical activity based on the marketing mix. The main findings of the study and a summary of these findings are reported below.

Thirty-three employees of government organizations participated in the present study. Table 1 presents the participants' demographic characteristics.


Table 1. Participants' demographic characteristics.

[image: Table 1]

Findings of the data analysis were categorized based on the 4p marketing mix (product, price, place, and promotion).


Product

Since our product was “physical activity” behavior among employees of governmental organizations we investigated the benefits and advantages of physical activity based on the audience's interest to make the behavior more attractive and valuable so that it would lead to the acceptance of the proposed product by a target audience. To achieve this goal, we identified and categorized the most important benefits of the product (physical activity behavior) along with the audience's needs.

Therefore, the physical activity characteristic as a desired product is an important determinant of the acceptance and continuity of behavior. Three groups, namely the supporting organizational structure, supporting organizational policies, and supporting interpersonal atmosphere were Main findings extracted and categorized from the participants' interviews. Table 2 summarizes the main findings.


Table 2. Product (Product characteristics from participants' perspective).
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Price

To achieve this aim, the perceived costs or barriers to behavior should be identified from perspective of the audience. Before deciding to adopt a behavior, the audience contrasts perceived costs with perceived benefits of the behavior and adopts behaviors with prices and costs less than the benefits. The Main findings of this section were divided into two general categories: benefits and barriers. Then, the benefits were classified into personal and organizational benefits; and barriers into three groups: personal, inter-personal, and organizational barriers. Table 3 summarizes the main findings.


Table 3. Price (barriers and costs of conducting behavior from participants' perspective).

[image: Table 3]


Place

To achieve this goal, we identified and categorized the audience's desired and interesting places for physical activity, and receiving information and messages. Table 4 summarizes the main findings. Participants suggested the place of training classes and physical activity near the workplace. Based on Main findings, the most important issue was the audience's access to a suitable place (proper space).


Table 4. Place (place of behavior and receiving educational interventions from the participants' perspective).
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Promotion

The method of establishing a relationship with the audience was identified to achieve this goal. The media, advertising and other methods to reach consumers were examined to inform and encourage them. Three groups of message boosters, real communication networks, and virtual communication channels were extracted and categorized as the main findings of the participants' interviews. Table 5 summarizes the main findings.


Table 5. Promotion (the way of promoting behavior from participants' perspective).
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DISCUSSION

The workplace is complex and satisfying the needs of all employees will be a challenge. Individuals within the workplace have different values and barriers that keep them from being physically active. Social marketing is an approach to alleviate the barriers and increasing the benefits of behavior to encourage physical activity engagement in the workplace. In the present study, we sought to explain the components affecting the promotion of physical activity in the workplace among the Iranian government employees based on the social marketing model. A supportive organizational structure and supporting organizational policies were the most important findings of the present study and were introduced as features of physical activity program in the workplace for its acceptance, adoption and continuation by the participants. Results obtained in a study by Jørgensen et al. also indicated that workplace characteristics were important determinants of employee participation in workplace health promotion programs (2). The creation of a happy and lively environment was another effective feature in terms of the participants' views in the workplace physical activity program in the present study. Davey et al. also confirmed that it would be better to have a pleasurable place for more participation (31). According to another finding of the present study, a more attractive product (physical activity program) can be predicted for more employee participation by considering the features suggested by the participants. Studies have also found that the attractiveness of programs is effective in increasing the employee participation (32).

Findings of the present study indicated that paying attention to the prediction of diverse programs tailored to employees' conditions was a way of success in implementing the health promotion programs in the workplace. This issue has been considered in another study (31). For example, participants of the present study suggested the type of physical activity appropriate to their age for greater participation. Similar studies have found that age is an important predictor of the individual participation in physical activity programs. For instance, findings of some studies indicated that older employees were more involved (33, 34) and another study indicated that younger people were more involved in physical activity programs (33). Thus, Contrary to the reports of some studies that age was not significantly related to the level of participation in physical activity (35, 36), according to the results of the present study, many participants reported that considering the type of physical activity appropriate to the age conditions of individuals can increase participation in physical activity programs. This discrepancy may be related to differences in the type of studies, the setting and the research sample. According to findings of our study, differences in results of these studies may be due to the mismatch of the proposed activities and programs with the individuals' age. Participants believed that the program time should be in the office time and by taking into account the appropriate time. Findings from other studies also confirmed the appropriate time for implementation of the health promotion programs (2).

The results of the present study indicated that most of participants considered the personal, interpersonal and organizational barriers as the main barriers to participation in physical activity. Results of other studies indicated that those, who perceived fewer barriers to physical activity programs, were more involved (37). Consistent with the present study, another study considered the low level of personal motivation as a barriers to participation (38). Low commitment and managerial participation were among the barriers to the success of physical activity programs in the workplace in the present study; and most participants considered them as important barriers. A study also indicated that strong managerial commitments played important roles in increasing participation (39).

Other studies have introduced social support as an effective component in high employee participation in programs (40, 41). The present study also found that a supportive interpersonal atmosphere was an effective component in continuing to participate in programs. Proper access was another determinant of the employee participation in health promotion programs of the workplace. The finding was also presented in a study aimed at investigating the reasons for individuals' refusal to participate in health promotion programs in the workplace (39).



CONCLUSION

Given the complexity of the workplace conditions, the diversity and multiplicity of factors and determinants of physical activity, the importance of effective interventions, and the participation of employees and managers require the use of an audience-oriented model such as social marketing. Therefore, findings of the present study will be a basis for designing an appropriate and effective intervention with an aim to promote physical activity among employees of organizations in the future.


Research Limitations

The findings of this study, similar to other qualitative studies, have little generalizability, especially since this study was conducted only on a limited number of employees. Therefore, generalization of the results of this study to other areas should be done with caution. Given that the work environment is extremely complex, there may be many other barrier that we have not addressed. for example Low self-efficacy as an individual barrier was an important issue that was not addressed in this study. Not considering the participation of organizations managers in interviews was another limitation. As is the case in qualitative studies, the number of participants was relatively small, but all participants were experienced and knowledgeable and saturation was reached for all concepts. Also, since this study was conducted regardless of the previous physical activity status of individuals, it is suggested that in future studies, physically active and sedentary individuals be separated.
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Excess dietary sodium contributes to the burden of chronic disease, including cardiovascular disease and stroke. Media-based health education campaigns are one strategy to raise awareness among populations at greater risk for stroke, including African Americans. During 2014–2015, the Philadelphia Department of Public Health conducted a health education campaign using radio, print news, and transit ads, to promote awareness of the link between dietary sodium, hypertension and stroke, and encourage reduced consumption of high sodium foods. Using a repeated cross-sectional design, street intercept surveys were conducted with ~400 Philadelphia residents representing the campaign's priority audience (African Americans ages 35–55) before and 6–13 weeks after the campaign, to evaluate both process (campaign exposure) and impact (recall of key health messages). Thirty percent of post-campaign respondents reported familiarity with one of the most engaging radio spots, and 17% provided accurate unaided recall of its key content, with greater recall among older respondents and frequent radio listeners. Forty-one percent of post-campaign respondents named stroke as a consequence of excess salt consumption, compared to only 17% of pre-campaign respondents, with greater awareness of the salt-stroke connection among those accurately recalling the radio spot from the campaign. Results suggest that priority populations for sodium reduction can be effectively reached through radio and transit campaigns. From a pragmatic perspective, street intercept surveys may offer one low resource strategy for evaluating public health education campaigns conducted by local health departments, especially among urban populations.

Keywords: sodium reduction, health communication, evaluation, health disparities, cardiovascular disease, mass media


INTRODUCTION

Globally, strategies to address the burden of non-communicable diseases have a growing focus on dietary behavior change, including recommendations from the World Health Organization (1) to limit sodium consumption to 2 grams per day. Most Americans consume far more than the recommended level of salt (2), and therefore almost everyone would benefit from reducing dietary sodium to decrease risk for chronic diseases, including hypertension and stroke (3, 4). However, priority populations for sodium reduction include persons over age 50, African Americans and those with histories of cardiovascular disease (5).

Stroke is the fifth leading cause of death in the US (6), as well as a cause of significant disability, with severe disparities by race and ethnicity. Racial minorities, including African Americans, have higher rates of both fatal and non-fatal stroke, experience stroke at earlier ages, and bear more significant post-stroke disability (5). Despite the significant burden of stroke, however, studies show that more adults are aware of excess sodium's connection to hypertension, than its connection to stroke (7).

Multi-level approaches to sodium reduction focus on changing both supply (i.e., food production) and demand for salt in foods (8, 9). One review of 70 studies globally found that “upstream” approaches (i.e., manufacturing policies and taxation) as well as multi-component strategies (food labeling and media campaigns) demonstrated significant effects. However, “downstream” individually-focused approaches had less population-level impact (10).

Targeted health communication campaigns have proven to be successful at increasing awareness of health risks associated with dietary behaviors, and motivating behavior change in key audiences (11, 12). Health communication campaigns can be cost effective ways to reach broad audiences with actionable messages (13), especially as part of multi-level strategies, including changes in the food environment (i.e., promoting lower sodium options in key venues). Because most salt is added during processing and preparation, rather than when eating, one important strategy is to increase consumer awareness of “hidden” salt in processed and prepared foods (14).



CONTEXT AND PURPOSE

To address excess sodium and related stroke risk in Philadelphia, a city with substantial chronic disease burden and health disparities, the Philadelphia Department of Health created and carried out a salt reduction media campaign during 2014–2015. The campaign was designed to leverage other salt reduction activities in Philadelphia, including a Healthy Chinese Take-Out Initiative (15) as well as broader nutrition and physical activity programs (www.phila.gov/programs/get-healthy-philly/), and was funded in part through the Centers for Disease Control and Prevention (CDC)'s Community Transformation Grant initiative.

Formative research activities to prepare for the media campaign included a review of the literature on media campaigns for sodium reduction, as well as primary data collection, through focus groups with the target audiences, to identify knowledge, attitudes and behaviors related to sodium, hypertension, and stroke. Formative findings indicated that respondents were familiar with stroke (most often debilitating characteristics of impaired speech and movement) but had less understanding of the possible risk through uncontrolled hypertension and cardiovascular disease. As a result, although participants knew the connection between salt and hypertension, few connected excess dietary sodium to stroke risk.

These findings informed the development of a media campaign by a professional media partner. In June 2014, the Department of Public Health launched a media campaign, delivering salt reduction/stroke prevention messages using radio, transit billboards, and local weekly print news. An initial campaign ran from June through October, 2014, and a second campaign ran from January through April, 2015.


Campaign Content

Three print ads (Figure 1) featured African-American men who had experienced stroke, and described resulting disability. One image featured an actor, while the other two featured Philadelphia residents who had experienced stroke. (Written informed consent is not required to display these images as Figure 1, because these individuals knowingly participated in creating the campaign, and verbally consented to their images appearing in the publicly displayed campaign ads and related promotional activities).


[image: Figure 1]
FIGURE 1. Print advertisements used in salt media campaign.


In addition to print ads, two radio advertisements appeared throughout the year on six local radio stations popular with the target audience (e.g., gospel, jazz, rhythm and blues, and an African-American focused talk radio station). “Stroke” featured men and women speaking about the experience of their strokes, and how they are now reducing sodium to avoid future health issues. “Mom Says” featured a young girl playing basketball with her father. He offers her “cheesesteaks and fries” if she wins, but she responds with cautions about high sodium meals, his hypertension and its link to stroke (audio and print images available from the authors on request).



Evaluation Design

Prior to campaign launch, we designed and conducted central location intercept surveys (16) with Philadelphia residents (N = 400), who self-identified at screening as African-American Philadelphia residents age 35–55. Respondents were recruited at 16 outdoor locations throughout the City, including transit hubs, shopping venues and parks, with locations purposively selected to represent both center city commercial settings as well as geographically dispersed predominantly African-American residential neighborhoods. Respondents received a $10 Walmart gift card on the spot for survey completion. Teams with two male and female interviewers approached potentially eligible respondents and asked a brief set of questions to screen for Philadelphia residency, age and ethnicity. In addition, to maximize the likelihood of campaign exposure, respondents were asked how often they used public transportation, listened to radio, and read the weekly newspapers where the campaign appeared. Verbal informed consent was obtained from eligible and willing participants.

The 10-min, interviewer-administered anonymous survey captured knowledge, attitudes and practices related to diet, sodium consumption, and chronic diseases, including hypertension and stroke, as well as socio-demographic (age, zip code of residence, household composition, education, and work status) and health information [self-rated health, history of hypertension, and interviewer-estimated body size using a well-validated visual rating scale of 10 body sizes (17)]. Baseline survey items were designed to measure key message content of the pending campaign, to establish pre-campaign benchmarks. Sample questions that were asked of respondents include: Do you think most salt in our food comes from food we eat at home, or food that we eat outside our homes?; what are some of the health problems you know of that can come from having too much salt in your diet?; can you name some foods that have a lot of salt in them?; and what are some of the problems people can have after a stroke?

Follow-up surveys collected at 6–13 weeks after completion of the second campaign with similarly recruited intercept participants used many of the same measures of salt and stroke knowledge, attitudes and behaviors, and also measured both aided and unaided recall of key campaign elements. For example, after asking respondents to describe any health-related transit posters or newspaper ads they had recently seen (unaided recall), they were next shown large visuals of each specific campaign poster and asked if they had ever seen them, and where (aided recall). The two surveys provided cross-sectional comparison data, and differences between pre- and post-campaign responses on campaign-specific health messages served as an indicator of campaign impact.

Figure 2 illustrates the evaluation design. The first goal of the evaluation was to determine if baseline and follow-up respondents differed on key knowledge, attitudes and practices related to salt and stroke. The second evaluation question was to determine, among follow-up respondents, whether those with greater campaign exposure (via use of transit, print media, or radio) were more likely to recall campaign elements, and have knowledge reflective of the campaign messages.


[image: Figure 2]
FIGURE 2. Evaluation design.




Analysis

All paper surveys were visually edited, entered in to Qualtrics survey software, and analyzed with SPSS. Open-ended responses were grouped into structured response categories. The evaluation was reviewed and approved by the institutional review board of the Philadelphia Department of Health, with whom Drexel University has a reliance agreement.

Table 1 presents a comparison of respondent characteristics by wave (pre- or post-campaign), with the statistical significance of differences reported with Chi square and T-tests for categorical and continuous measures respectively. Table 2 presents descriptive analyses of respondent-reported opportunities for campaign exposure among post-campaign respondents, with comparisons by age, gender and education level, and statistically significant differences reported with Chi square statistics. Table 3 reports the association of predisposing, enabling and reinforcing characteristics (18) of post-campaign respondents to key evaluation metrics, including process (campaign familiarity), and outcome (key message knowledge) evaluation metrics.


Table 1. Comparison of Pre- and Post-Campaign Respondents by Demographics.
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Table 2. Opportunities for Campaign Exposure and Access to Health-Related Media, Among Post-Campaign Intercept Survey Respondents, 2015 (n = 403).
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Table 3. Predisposing, Enabling, and Reinforcing Influences on Prompted Recall of “Mom's Says” Radio Campaign Content and Knowledge of Salt to Stroke Relationship, among Post-Campaign Intercept Survey Respondents, Philadelphia, 2015 (n = 403).

[image: Table 3]

Of the six campaign elements described above (three print messages and three radio messages), the radio segment “Mom Says” was reported as familiar by the greatest number of respondents, and was therefore selected as the most useful measure of campaign recall for these analyses. Respondents were given a brief description of the segment's story line to aid recall (a man and his daughter were playing basketball, and the daughter was telling her father what to eat), and then through six open-ended questions, asked to further describe the story and its key messages. To quantify depth and accuracy of recall, beyond simple recognition of the ad, response content was coded for accurately recalling the story line as well as mentioning salt-related and/or stroke-related content. Analyses in Table 3 use a dichotomous measure of campaign familiarity, based on whether respondents mentioned either salt or stroke-related content. Campaign impact was measured by whether respondents named stroke as a possible health consequence of eating too much salt.

Predisposing characteristics are existing attributes such as age, gender and education level, or habits such as media use, which might determine whether an individual was likely to be influenced by the campaign. Enabling factors such as radio, newspaper, or transit use increase the likelihood of campaign exposure, and reinforcing factors may increase the campaign's salience or impact; for example, a heightened perception of susceptibility due to hypertension or obesity.

Odds ratios (O.R.) and 95% confidence limits (95% C.I.) for the relationship between respondent characteristics and the evaluation metrics are presented in Table 3. First bivariate, or “crude” odds ratios are presented, and then multivariate odds ratios are presented, with adjustment for all other covariates in the table.




EVALUATION RESULTS

Both waves of intercept surveys were completed over 7 weeks. Although no formal denominator and response rate can be calculated for intercept surveys, 53% (1,106/2,098) of those approached completed screening, and 98% (804/817) of screened and eligible respondents completed the survey, yielding an overall response rate of 38% among all persons approached. Six percent of ineligible persons lived outside of Philadelphia, and 94% disclosed that they were outside the age range on initial screening.

Table 1 describes the characteristics of respondents, and compares them across the two waves. In both waves, data collectors successfully balanced the sample between men and women. Although over 90% of respondents were in the target age range (35–55), a small proportion stated during initial screening that they met age criteria, but disclosed that they were slightly younger or older when asked demographic information at the end of the survey. The majority of respondents had not attended college, and most were born in the United States. About 60% were currently working, with the remaining 40% not currently working, either because they were in school, unemployed, disabled or something else. The respondents also reflected other important characteristics of the general African American and US population, relevant to diet, health, and chronic disease risk. About half had been told by a physician that they had hypertension, and the average interviewer-assessed body size was slightly over the midpoint of five.

Compared to the baseline respondents, follow-up respondents were significantly likely to be thinner (especially women), significantly less likely to have college or graduate education, and less likely to be working or identify as Hispanic.

Table 2 describes the overall media-related behaviors of follow-up respondents, which may suggest their potential exposure to the campaign. Radio listening was relatively high, with two thirds of respondents reporting several hours of exposure on most days to at least one of the six stations airing the campaign messages. Approximately 70% of respondents use subway and 73% use public buses at least weekly, with women less likely to use the subway, and respondents with more education slightly less likely to use the bus. Readership of the four free weekly papers was high across all groups (83%). Therefore, as a whole, this group of respondents had frequent opportunity for exposure to the campaign.

In terms of general internet and social media habits, 79% of respondents used the internet, with significantly less use among older respondents, and those with less education. Women and college-educated respondents were more likely to report seeing information on health related websites. Access to smartphones was high (67%), with higher rates among younger and college-educated respondents, and use of Facebook showed similar patterns. Twitter and Instagram use was less common (20% Twitter, 27% Instagram), with use again higher among younger and more educated respondents. In addition, women were more likely than men to use Instagram.

When asked specifically about their familiarity with the nutrition-focused Food Fit Philly activities of the Philadelphia Department of Public Health (foodfitPhilly.org), slightly less than half (42%) of respondents claimed to have heard of it. Significantly more women (48 vs. 36%), respondents age 44 or younger (51 vs. 37%) and respondents with college education (51 vs. 37%) had heard of this initiative. However, a much smaller proportion (14%) could correctly identify it as a program of the Philadelphia city government, and only 5% knew it was a program of the Philadelphia Department of Public Health, with college-educated respondents marginally more likely to correctly attribute this program to its source. More commonly, respondents attributed the Food Fit Philly program to then-First Lady, Michelle Obama, who was a popular spokesperson for healthful diet and physical activity during the study period.

Table 3 presents process and outcome evaluation results. Overall, 17% of respondents spontaneously mentioned the salt- and/or stroke-related content in the “Mom Says” radio spot. (Thirty percent of respondents claimed to have heard of the spot, but of those, 13% did not mention salt or stroke as message content). Adjusted analyses for the first outcome show that, when controlling for all other variables in the model, older respondents were significantly more likely to recall salt and/or stroke-related content of this ad (O.R. 1.65, 95% C.I. 1.35, 5.17). In addition, respondents who reported listening to the radio more often were more likely to recall the spot's content (O.R. 2.60, C.I. 1.31, 5.14). No other predisposing, reinforcing, or enabling variables were associated with greater likelihood of recalling this key content.

The second set of analyses in Table 3 identifies several variables associated with post-campaign respondents' ability to mention stroke without prompting, as one problem that is associated with excess salt consumption. Overall, 41% of respondents mentioned “stroke.” This overall post-campaign frequency of mentioning stroke is substantially greater than at baseline, when only 17% of respondents mentioned stroke in answer to the same question (p < 0.001, data not shown).

Respondents with college education showed a trend toward greater ability to name stroke as a salt-related health issue (O.R. 1.51, 95% C.I. 0.96, 2.38, p < 0.10), and those who lived alone were less likely to do so (O.R. 0.68, 95% C.I. 0.42, 1.09), p < 0.10). However, results also demonstrate that respondents who recalled salt and/or stroke message in the “Mom Says” radio campaign were significantly more likely to independently list stroke as an outcome of excess salt consumption (OR 2.34, 95% CI 1.33, 4.10), suggesting that the campaign may have had a possible independent relationship to this knowledge.



DISCUSSION AND LIMITATIONS

This analysis demonstrates that it is feasible to use relatively modest resources to evaluate public health communication campaigns which are targeted for populations at higher risk for chronic disease. In this campaign, low resource African American residents of Philadelphia were the intended audience for increasing knowledge of the relationship between excess sodium consumption and stroke. The socio-demographics of the central intercept-recruited participants in the two waves of data collection suggest that the evaluation design was successful in finding and successfully engaging members of the campaign's intended audiences.

The repeated cross-sectional evaluation design limits attribution of causality, as it could not determine if any given individual's knowledge or attitudes changed due to campaign exposure. However, it avoided campaign priming issues inherent in repeated measurement designs. Priming occurs when a baseline survey sensitizes respondents to the content of the campaign, and thus enhance the campaign's impact and bias follow-up responses. Moreover, it was a feasible evaluation strategy, compared to the resources required to successfully proportionally sample and recruit a respondent cohort, who would likely be challenging to relocate and re-interview post-campaign, without substantial loss to follow-up.

Furthermore, the results indicate that the media campaign itself was successful in reaching many of the sampled participants, as 30% reported familiarity with one of the most engaging campaign elements, a humorous radio story about a father and his daughter. Of those who remembered hearing the story, over half (17% of all respondents) could recall the main message without prompting. Given that ad recall was highly associated with radio listenership, results suggest that these respondents did have exposure to the campaign, and retained at least one element of its message, providing evidence of campaign-related effects (19).

However, because these interview data are not longitudinal, it is possible that the opposite effect occurred for some respondents. It is plausible that persons already aware of the connection between salt and stroke found the “Mom Says” spot more salient and were more likely to retain and recall its key health message. However, it could be argued that, as mediated health communication campaigns compete in a crowded media environment, successful campaign impact can be achieved by reinforcing key messages, as well as introducing them for the first time.

As described in the introduction, this campaign was just one element of a more comprehensive set of public health initiatives to reduce sodium intake in Philadelphia. In population-level public health initiatives, combining complementary elements at multiple socio-ecological levels (20) arguably increases the impact of each, beyond what it might achieve if launched as a single strategy. For example, media campaign messages on low sodium prepared food choices were potentially leveraged by changes in the food environment, such as “cues to action” at the point-of-purchase [i.e., Philadelphia's Healthy Chinese Carry Out campaign (15)]. Although the focus of this evaluation was the media campaign, a more comprehensive evaluation could identify both individual and synergistic impacts of the entire initiative. Additionally, historical effects, such as the contemporaneous national health initiatives mentioned by some respondents, may enhance or compete with specific campaign-related messages.

Finally, it is important to note that the campaign was active over a 10-month period, and our post-campaign evaluation measured recall ~6–13 weeks post-campaign. There were no significant differences in our key outcomes by week across that 7-week data collection window, but the study was not specifically designed to examine decay.



CONCLUSION

These findings suggest that awareness of stroke and its causes remains relatively low among urban African-Americans, despite the prevalence of hypertension and overweight. Targeted media campaigns to raise awareness and introduce strategies for dietary behavior change are one important public health approach to reduce excess sodium in diets, and reduce population-level disparities in the burden of cardiovascular disease and stroke.
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Due to the shared border with China, Vietnam faced risks from the COVID-19 pandemic at the early stages of the outbreak. Good hygiene practices were considered an effective prevention method, but there were only minimal data on the effectiveness of hygiene practices against the pandemic at the community level. Thus, this study aims to assess hygiene practices in society by using a community-based survey. A cross-sectional study using survey monkey was conducted from December 2019 to February 2020. The Snowball sampling technique was used to recruit participants and exploratory factor analysis was applied to scrutinize the construct validity of the measurement. We used the Tobit regression model to assess the association. Hygiene in a high-risk environment and hygiene in the social and educational environment were two main factors after applying the EFA method. Participants grade community sanitation quite low (around 6 out of 10). Furthermore, the mean score of hygiene practice at a local level in a high-risk environment was slightly low at 6.0. The score of sanitation in the Central region (5.3) was quite low compared to the North (5.8) and the South (6.2). The most high-risk environment was construction, industrial zone and food safety. Moreover, younger respondents were more likely to report poorer hygiene practices in high-risk environments (Coefficient = −1.67; 95% CI = −3.03; −0.32) and social and educational environment (Coefficient = −1.29; 95% CI = −2.54; −0.04). Our study gives an insight into pandemic preparedness at the grassroots level. The findings suggest the necessity of specific communication education for society to improve the compliance of hygiene practices to prevent the spreading of COVID-19.

Keywords: coronavirus, sanitation practice, pandemic prevention, local preparedness, hygiene practice


INTRODUCTION

Vietnam is a tropical country where many epidemic risks, including SARS in 2002, Avian Influenza A (H5N1) in 2004 (1), and Dengue (2), have occurred. These outbreaks not only affect population health directly but also have an impact on the economy and society. Since January 2020, Vietnam has faced the risk of COVID-19 case-importation from China, where new coronavirus (COVID-19) pandemic was booming (3). This new virus has affected human respiratory systems and caused severe acute respiratory syndrome (3). According to the most updated information, more than two million patients have been affected by COVID-19 globally, and nearly a hundred thousand people have died due to the infected of this virus (4). Europe was the region most affected, with 880,106 confirmed cases, followed by the Americas, with 573,940 confirmed cases reported by the World Health Organization (WHO) as of April 12, 2020 (4).

The previous study recommended that good hygiene practices were a protective way to reduce the spread of infectious diseases in lower-middle-income countries for both health care providers and society (5). Moreover, in order to control infectious disease, personal hygiene, food safety, clean water, and good hygiene practices were mentioned in the book “Guide to Ship Sanitation” (6). In Vietnam, earlier work demonstrated the obstacles of hygiene practice and disease control in the rural area of Vietnam, including lack of inter-sectoral collaboration, lack of information, and unspecific intervention for the ethnic group (7). In “Healthy Villages: A Guide for Communities and Community Health Workers,” WHO indicated that many communicable diseases can be controlled by using good hygiene as a barrier (8). In conformity with WHO suggestions for COVID-19 prevention, the most effective ways to prevent community spread are frequent hands washing, social distancing, and respiratory hygiene (9). Hence, poor hygiene might increase the speed and the rate of the virus spread.

For pandemic preparedness, Fatiregun et al. suggest a framework for pandemic preparedness to respond to the Lassa fever outbreak (10), which involved the participation of the political system, communities, and the general population. The involvement of communities in pandemic preparedness may strengthen the national surveillance system. Currently, international mechanisms that evaluate national responsiveness to health issues mostly focuses on the health care system, for example, the State Party Annual Reporting (SPAR) from International Health Regulation (IHR), WHO (11). However, the empirical data on hygiene practices at the community level are very sparse and not regularly updated.

Moreover, each country has an action plan regarding disease control depending on the health care system, resources, and characteristics of community involvement. In Western countries, they have “gatekeepers” as the primary clinicians to provide health care services and patients' first point of contact (12). Meanwhile, LMICs such as Vietnam have a system of preventive medicine, and at the grassroots level, it has community services, health professionals, and unions (students, professional, women, framers). This specific feature makes it very interesting to analyze the preparedness for disease control in Vietnam. In the past, Vietnam successfully stopped infectious disease and the SARS epidemic in 2002 as well as the Dengue epidemic. These pathogens, as well as the prevention and control of the two infectious diseases they caused, were well-documented (13, 14). The new coronavirus's characteristics are different from those of MERS and SARS previously (15), in their transmission from human body fluids, droplets, and surfaces. In addition, experiences on epidemic preparedness of other countries might not be applicable in the context of Vietnam. Thus, understanding the characteristics of Vietnamese patients and healthcare system is crucial in preparedness and response to epidemics and the COVID-19 pandemic.

Vietnam is a country significantly affected by infectious diseases, especially seasonal infectious diseases. Previous studies have been limited in evaluating the effectiveness of disease prevention methods at the community level. To reduce the knowledge gap, it is necessary to conduct more studies with more subjects to explore and develop effective prevention methods. Therefore, we conducted this study among healthcare providers, medical students and community workers who are the key force in Vietnam in disease prevention. Assessing hygiene practices can give an insight into the urgency of the COVID-19 pandemic and society's preparedness. Thereby, given these findings we can suggest effective prevention within a local setting.



METHODS AND MATERIALS

The project, titled “Outbreak Response Assessment,” included healthcare workers, community workers, and other unions (medical students, youth unions) as their three main subjects.


Study Setting and Participants
 
Study Design

Using survey monkey, we conducted a cross-sectional study from December 2019 to February of 2020. This study is part of the project “Dataset of Collaboration in Disease Control and Prevention Between Health Professionals and Community Workers at the Grass-Roots Level in Vietnam.” The study was conducted in the early period of the global COVID-19 epidemic.



Research Population and Inclusion Criteria

We recruited participants with inclusion criteria including (1) age of 18 or above, (2) Vietnamese residency, (3) agreement to participate in the study and signing the informed consent, and (4) being able to answer the survey.




Sample Size and Sampling Method

The Snowball sampling technique was applied to recruit participants. We first contacted health care workers of the Vietnam Young Physician Association, Vietnam Youth Federation, or community workers in each province or city and sent them the links of online survey through email, then asked them to invite their co-workers and colleagues to involve in our study. Medical participants were students form medical schools in three cities, including Hanoi, Danang and Ho Chi Minh. A total of 7,733 Vietnamese residents participated in this online survey which consisted of a socio-economic characteristics part and 6 different blocks whose data were analyzed for 6 different studies. Block randomization was adopted as a delivery questionnaire method to reduce selection bias. The data of this study were drawn from a block among 6 ones mentioned above. After removing all respondents who had missing answers, there were 601 health care workers, community workers, and medical students were enrolled in our study.



Measure and Instruments

Data on demographic characteristics, including gender, age, marital status, and living areas were collected.

To evaluate of hygiene practices, we asked participants to assess the level of hygiene practices in their living area in a seven-item questionnaire, including hygiene in raising, transporting, and slaughtering animals; industrial parks and production units; construction; schools; the provision of clean and running water; food safety; and residential areas. The respondent weighs hygiene practices on a scale from 0 to 10, with 0 considered to represent the poorest hygiene.



Data Analysis

STATA software (Stata Corp. L, College Station, TX) was used to perform all statistical analyses. We applied exploratory factor analysis (EFA) to assess the construct of the measurement, and Cronbach alpha was used to measure the internal consistency of the questionnaire. In factor analysis, the cutoff mean eigenvalue was above 0.5 to select factors. The threshold was defined by the Scree test. We used orthogonal varimax rotation with Kaiser normalization to reorganize items in the scale, which aimed to increase the interpretability of these factors. A value of 0.4 was utilized as a cutoff point for factor loadings. We also performed a cross-loading on one item and then assigned it to the appropriate domain based on both the nature of the question and the overarching dimension. Cronbach alpha was used to assess the internal consistency and reliability of the measurement.

We used frequencies and proportions to describe the qualitative variables. We reported the quantitative variables with a normal distribution by means and standard deviations. Additionally, the Kruskal-Wallis-test investigated the median differences in hygiene practice scores. Statistical significance was indicated by a p-value <0.05. The Wald test was used stepwise with p-values ≤ 0.2 to include variables in the model. The Tobit regression was used to evaluate the association between the characteristics of the individual and evaluation of hygiene practice.



Ethical Considerations

The study protocol received approval by the Scientific Committee of the Scientific Council of Central Vietnam Youth Union Committee (37aQD/TWDTN-VNCTN). All participants provided informed consent, and we explained our questionnaire's objectives fully as well as the confidentiality principle of the measurement. Respondents enrolled in our research only after they fully understood and agreed to participate in our survey. All participants could refuse or stop answering the questionnaire at any time without any discrimination.




RESULTS

The demographic characteristics of the participants are shown in Table 1. A total of 601 respondents participated in our study. The majority of the participants were medical students from the South of Vietnam (89.7%). Urban citizens accounted for 86.6% of participants, and about 95% of the people in the sample were single. Among the total number of respondents, most were under 25 (80.8%) and worked at the College/University level (62.3%).


Table 1. Socio-economic characteristics of respondents.
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Table 2 describes the reliability of hygiene practices at a local level. In our factor analysis, the cutoff mean eigenvalue was above 0.5 to select a factor. Seven items were classified into two main domains, including hygiene in the workplace and hygiene in a social or educational environment. The alpha ranged from 0.91 to 0.93. However, the mean score of hygiene practices at the local level in a high-risk environment and in social and educational environments was slightly low, at 6.0 and 6.5, respectively.


Table 2. Local hygiene practices (Band score 0–10).
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The evaluation of hygiene practices in preparedness for the disease is shown in Table 3. The score for hygiene practices was at a moderate level. As we can see, the overall hygiene in both high-risk environments and in social and education environments in the Central region (mean = 5.3; SD = 2.1) was quite low compared with the North (mean = 5.8; SD = 2.3) and the South (mean = 6.2; SD = 2.2). In the North, the mean score for hygiene practices in construction (mean = 5.7; SD = 2.6) and food safety (mean = 5.9; SD = 2.6) were the lowest compared with other items.


Table 3. Evaluation of hygiene practice in preparedness for disease responses.
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Table 4 gives the factors associated with community-based evaluation of hygiene practices at the grassroots level. Respondents older than 25 were more likely to report poorer hygiene practices in high-risk environments (Coefficient = −1.67; 95% CI = −3.03; −0.32) and social and educational environments (Coefficient = −1.29; 95% CI = −2.54; −0.04). Compared with single individuals, those who were married were more likely to report better hygiene practices. The regression model was chosen with forward stepwise variable selection. Therefore, the final model suggested a potential association with the outcome, including the subjects' field of work and region.


Table 4. Factors associated with evaluating hygiene practices.
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DISCUSSION

Our study reflects a comprehensive evaluation of the community with respect to hygiene practices in a local setting. Our findings indicate that very few participants assessed the level of sanitation in their areas at the highest score, which showed that the level of hygiene practices at the local level was quite low. We observed disparities in sanitation practices in each region across the country. People in the Central region present hygiene practices inferior to those of the North and the South. The most important areas to improve hygiene practice were construction areas and industrial zones, followed by food safety. Therefore, what is needed to improve epidemic preparedness is the establishment and enhancement of community education and the identification of the characteristics of each area to take appropriate protective and preventive measures.

The level of sanitation in high-risk environments was lower in the Central region and the North than in the South of Vietnam. The mean hygiene score in the Central region (mean = 5.2; SD = 2.1) was significantly lower than in the South. This finding was consistent with a previous study on sanitation in agriculture in the North-Central region of Vietnam. The authors revealed that most of people in their study sample used latrine waste with their bare hand for rice production (16). However, a recent study among Vietnamese residents has indicated that the perception of the risk of the novel coronavirus was lower among people in the North of Vietnam (17). The authors explained that the result might be due to the preferences of Chinese travelers for the southern regions of Vietnam. Therefore, people in this region might be more aware of the risk of COVID-19 infection. There are even recommendations to compose and process human excreta for at least six months to reduce the risk of infectious diseases, but only a small number of farmers followed that suggestion because they were more concerned about the smell of excreta than the risks involved (16). Sanitation in construction areas and industrial zones also presents a challenge for a responsive disease-control system. Our results show poor hygiene practices in this high-risk environment. Industrial zones and construction areas have plenty of workers. A previous study on the hygiene practices among bridge painters indicated the popularity of non-compliance with occupational safety and hygiene practices at construction sites, and this behavior has led to the high risk of hazardous exposure through the skin, from surfaces, and from vehicles (18). This information reflects the different levels of population concentration, personal protection equipment, and knowledge in each region. Consequently, a locally responsive system can identify high-risk areas. Therefore, although the population's mobility is high, it is more important to consider the ability of people in the high-density population to protect themselves from the virus, such as in industrial parks or hospital cafeterias. Vietnam has performed quite well in the prevention of epidemics when the country has prioritized national safety for a very long period of the first 30 to 40 days and seems to combat the epidemic effectively. However, the reality shows that Vietnam is facing an epidemic stemming from a restaurant attached to a central hospital. This problem started with the assurance that food safety measures would preserve public health in Vietnam. The findings from our study also showed that the lack of hygiene practices with respect to food safety (mean = 6.1; SD = 2.5), which was comparable with the data of SPAR on the capacity of Vietnam to provide a mechanism for food safety, was at 6 out of 10 (19). Consequently, ensuring food safety and hygiene is extremely important, especially in places where diseases are easily transmitted, as in a hospital. After adjusting for possible confounding factors, our model showed that older participants are more likely to evaluate the lower score of hygiene practice. This result can explain that because the younger participants were mostly medical students, they might not be too concerned about local hygiene practices, which is in line with the previous study on hygiene practices among medical students (20). The author concluded that there are gaps in personal hand hygiene and the importance of hand cleaning techniques among medical students (20).

This study has several implications. While the previous study examined only hygiene practices in a specific setting, our study almost alone among very few studies, has examined various locations and reflected the practices of community service workers, health professionals, and medical students. Thus, it provides a relative comparison to identify and prioritize the locations at high risk. The unique characteristics of each region across the country provide a great deal of information on disease control. Hence, we see the need to develop the specific protection and prevention in the Central region, providing more personal protective equipment to enhance sanitation practices for disease prevention. Additionally, our findings pointed out that sanitation practices and disease prevention need to be organized more adequately and depend on each community structure and increase the multi-sectoral coordination at a local setting. Therefore, during an epidemic of localized transmission, hygiene intervention should especially target construction areas, industrial zones, and schools.

We should reveal the limitations of our study. It is not possible to conclude that there is a causal relationship, due to the cross-sectional study design. The snowball sampling technique may lead to selection bias and not generalize the findings to the general population.

In conclusion, our finding reveals insufficient hygiene practices for disease prevention at the grassroots level in preparedness for the prevention of the epidemic. Our results suggest the improvement and strengthening of community education on hygiene and an appropriate and cost-effective way to prevent infectious diseases, especially COVID-19. Moreover, we also express the necessity of identifying each region's characteristics and classifying the groups at high risk in order to develop disease control programs at the grassroots levels.
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Trans and gender non-conforming (TGNC) people experience poor health care and health outcomes. We conducted a qualitative scoping review of studies addressing TGNC people's experiences receiving physical health care to inform research and practice solutions. A systematic search resulted in 35 qualitative studies for analysis. Studies included 1,607 TGNC participants, ages 16–64 years. Analytic methods included mostly interviews and focus groups; the most common analysis strategy was theme analysis. Key themes in findings were patient challenges, needs, and strengths. Challenges dominated findings and could be summarized by lack of provider knowledge and sensitivity and financial and insurance barriers, which hurt TGNC people's health. Future qualitative research should explore the experiences of diverse and specific groups of TGNC people (youth, non-binary, racial/ethnic minority), include community-based methods, and theory development. Practice-wise, training for providers and skills and support for TGNC people to advocate to improve their health, are required.

Keywords: transgender, health care, health disparities, qualitative, scoping review transgender healthcare experiences and needs

Current research highlights the critical need to address health disparities and improve health outcomes among individuals who identify as transgender (1, 2). Transgender (trans) is an umbrella term for people whose gender identity, gender expression, or behavior does not conform to that typically associated with the sex to which they were assigned at birth (3). The term includes people who identify as gender non-conforming, a term that generally refers to people who do not adhere to the binary (e.g., male/female) concept of gender (3).

Trans and gender non-conforming (TGNC) people report many health disparities. For instance, discrimination and minority stress contribute to higher rates of poor mental health outcomes among TGNC people (4). These outcomes include, but are not limited to, depression (5–7), anxiety (5, 6), and suicide attempts (5, 7, 8). Trans women report much higher rates of HIV than the general population (9). Additionally, when compared to their cisgender counterparts, TGNC people report higher rates of disordered eating (5), smoking, obesity, and poor self-rated physical and mental health (10).

TGNC individuals are a vulnerable population due to the societal stigma associated with their identity (11), but they also experience unique hurdles to accessing quality healthcare. Despite the well-documented health disparities among TGNC individuals, research in this area is relatively new and only gained significance in the last decade (12). As understanding of the TGNC population and their health needs has increased, the community, itself, has changed to include more diverse identities and experience of gender (13). Many binary and non-binary TGNC individuals seek medical care to support physical changes that align with their gender identity (e.g., hormone therapy, surgery), increasing the importance of healthcare in the experience of being TGNC. However, given that transgender medicine is still a new area, many medical providers have received limited or no training in how to work with TGNC patients, and some hold biases associated with the binary approach to sex present in medicine (14). As a result of this, TGNC individuals may experience negative experiences in healthcare, not only as a result of societal stigma, but also due to competency issues among providers.

The most recent U.S. Transgender Survey indicated that TGNC people are also less likely to be insured than the general population and that notable numbers of trans people report negative health experiences (33%) or avoiding medical care (25%) (15). Relatedly, Edmiston et al. (1) reported that TGNC people are also less likely to access preventative health screenings. Lerner and Robles (16) identified discrimination from health care providers as a central cause of the underutilization of health care. Improving quality health care experiences for TGNC people, offers an opportunity to improve health outcomes, via enhanced care and decreased distress. We conducted a qualitative scoping review of studies addressing TGNC people's experiences receiving physical health care to implement more responsive TGNC care and improve trans health outcomes.

Prior reviews have begun to organize findings about TGNC health and health care. A recent review addressed TGNC persons' mental health care experiences (4). Cicero et al. (17) reviewed studies of transgender health care experiences to contextualize them within the Gender Affirmation Framework, categorizing health care experiences into social, medical, legal, and psychological barriers. Heng et al. (18) conducted a review of transgender people's general health care experiences—excluding specific health concerns like emergency care or HIV care.

The field of trans health is an emerging yet under researched area. Understanding current experiences is critical both for informing future healthcare research and adding to the literature needed to improve healthcare education. This analysis builds on prior reviews, to identify how to improve care and outcomes for TGNC people. First, the following analysis focuses exclusively on qualitative research and includes a quality assessment of the research using the consolidated criteria for reporting qualitative research (COREQ), a 32-item checklist for comprehensive reporting of qualitative studies (19). Qualitative research is well-suited to capture the nuances of patient experiences and needs (20). Assessing the quality of the research allows us to make recommendations for future qualitative directions and contributions in this field. Second, we also use theory-generating qualitative meta-synthesis methods (21). This approach provides a scoping summary of existing findings, and also cultivates generalizable theory pertaining to the research question. Third, we address all areas of physical health and do not exclude specific health concerns, such as HIV, to create a full picture of physical health that includes: challenges faced by TGNC people with health care providers and in health care systems.


MATERIALS AND METHODS


Scoping Review

Our review was guided by five processes: (a) identify the research question driving the review, (b) identify relevant studies, (c) select studies, (d) extract data for selected categories, (e) analyze and synthesize findings, (f) and report data (21, 22). This study was approved by the primary author's institutional review board.



Inclusion/Exclusion Criteria

To meet inclusion criteria, articles had to be peer reviewed, written in English and based on research studies that took place in the U.S. between January 1, 2008 and December 31, 2018. Other criteria included: the use of qualitative methods or inclusion of text, narratives, images, or artifacts as data; study samples with at least 50% trans men and/or trans women and/or gender non-conforming individuals who were represented in the findings; and the description of physical health care experiences with providers or physical health care as a major finding in the study. Methods articles, theoretical articles, presentations, and government and non-government reports were excluded.

Inclusion and exclusion criteria were created to meet our scoping review goals. We chose to limit our analysis to studies in the U.S., because personal, familial, legal, and social experiences of TGNC people differ greatly across cultures. These differences influence medical encounters for TGNC patients and our ability to integrate findings of those encounters meaningfully into U.S. findings. We limited the studies in this review to those that included at least 50% TGNC to ensure their representation in LGBT studies beyond the listing of the T in the acronym alone. Similarly, we limited our sample to studies with at least one theme addressing health care or provider experiences to ensure that these types of findings were adequately represented in the studies. We focused our review on physical health experiences because a recent review of mental health care experiences exists (4); and mental health often requires different approaches, interactions, and treatments than physical health experiences to be combined meaningfully in an analysis of physical health interactions.



Search Procedures

The 5th author, in consultation with the first and third authors, created a search strategy. The base search strategy was constructed by an analysis of key terms in MeSH, and from relevant articles in MEDLINE, EMBASE, and CINAHL (see Table 1). The following databases were searched: EMBASE (Ovid), PubMed, CINAHL (EBSCOhost), Web of Sciences, CAB Direct, Gender Watch (ProQuest), and PsycINFO (EBSCOhost). All searches were run in May, 2019, and the base search was adapted to each database.


Table 1. Search strategy: CINAHL (EBSCO).

[image: Table 1]



Screening and Study Selection

The search identified a total of 2,942 citations. First, 1,219 duplicates were removed, leaving a total of 1,723 studies to be screened. The first four authors reviewed every title and abstract, performed the abstract review process, and reached consensus regarding articles relevant for further consideration (n = 294 articles). Two independent reviewers then read each full text article (n = 294) and used a screening form to verify inclusion criteria for each article. The reviewers then discussed each full text article that was being considered for inclusion. If there was discordance between the article and the inclusion criteria, the two reviewers presented the article to a third independent reviewer. Discussions ensued between all three reviewers until agreement occurred. At this point 259 articles were excluded for not meeting screening criteria: 45 studies took place outside of the U.S., 73 studies did not include at least 50% TGNC people, 44 studies did not describe physical health care, 23 studies were not qualitative, 21 studies took place before 2008, 23 studies did not describe research, and 30 studies were duplicates. As a result, 35 studies were retained for analysis. The screening and selection process was depicted using the PRISMA flowchart in Figure 1.


[image: Figure 1]
FIGURE 1. PRISMA.




Analysis

Analysis included collating important summary items to describe the depth and breadth of the articles, assessing article quality, and identifying key themes in the study results (21, 22). We extracted the following categories of data: inclusion criteria, sample size, key demographics (ethnicity, income, and gender), aim, recruitment settings, methods, analysis strategies, and findings. We extracted these categories of data to provide study overviews, support COREQ scoring, and facilitate theory development.

Quality of the articles was evaluated with the COREQ (19). COREQ items are grouped into three domains: research team and reflexivity, study design, and data analysis and reporting. Domain 1 addresses characteristics of the interviewer and the interviewer relationship with the participants with questions about interviewer credentials and how well the interviewer and participant know each other (eight items). Domain 2 addresses theoretical framework, participant selection, sample size, and data collection (15 items). Questions focus on where the data was collected and what the sample looks like. Domain 3 addresses data analysis and reporting (nine items) via explanations of themes and how participant quotes and input are integrated into the publication. We pilot-tested the COREQ with four articles, in which the first four authors reviewed their responses and discussed discrepancies until they were eliminated. At least two authors systematically reviewed each article by extracting all text related to the above categories, resolving any discrepancies, and producing a detailed data matrix that described basic components of the studies.

Data were then analyzed for the purpose of identifying generalizable themes and constructs that communicate transgender healthcare experiences within a working theoretical model (21). This process was described in detail along with the findings in the results section.



Synthesis

We summarized and synthesized methodological aspects and demographics from each article in Tables 2, 3. We summarized and synthesized key elements from the COREQ in Tables 4–6.


Table 2. Description of study criteria and participants.
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Table 3. Study recruitment, methods, and findings.
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Table 4. COREQ domain 1: research team and reflexivity.
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Table 5. COREQ domain 2: study design.

[image: Table 5]


Table 6. COREQ domain 3: analysis and findings.
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RESULTS


Study Descriptions

Table 2 describes inclusion criteria, sample size, and participant demographics. The majority of studies addressed trans patient experiences with general care [e.g., (23, 28, 42, 45)], but six studies focused specifically on HIV care [e.g., (34, 41, 48)], four on obstetrics and gynecological care [e.g., (36, 38)], three on veteran health care clinics (25, 29, 47) and two on emergency room care (26, 49).

All studies took place in the United States (U.S.) and included transgender participants. Authors defined trans in different ways by most commonly including participants who identified as “trans” [e.g., (24, 30, 34, 46)], “trans or gender non-conforming” [e.g., (35, 43, 44)] or as having a different gender identity compared to the birth identity [e.g., (41, 51)]. One study included LGBTQ participants, of which 50% identified as trans (54) and one study included two intersex participants (49). For all other studies, TGNC comprised 100% of the study population. Just over half of the studies included participants who were 18 or older (n = 19). The most common age inclusion criteria was very broad or included participants aged 16, 18, 21, or 25 years and older without upward limits [e.g., (38–40, 48)]. Eligibility criteria for a few studies included age ranges, and two of those articles limited eligibility to youth under age 25 (32, 52). Study sample sizes ranged from 6 to 201 participants.

The actual demographic make-up of the study participants was as follows:

• Gender: This review represents 1,624 participants and 1,607 TGNC participants. Most studies included trans men and trans women; six studies included trans women only [e.g., (37, 55)] and six included trans men only [e.g., (36, 57)].

• Age: Following inclusion criteria, participants in these studies ranged from 16 to 64 years.

• Ethnicity: Three studies included 100% African American or mostly African American samples (over 90%) (27, 42, 55) and two studies had all or mostly White participants (over 90%) (38, 53). One study had mostly Latinx participants (41). The majority of studies that included race/ethnicity had a mix of ethnicities although over 10 studies included over 70% White samples. Few other races/ethnicities were strongly represented besides White, Black, or Latinx.



Study Methods Summary

Table 3 outlines study aims, recruitment settings, methods, analysis strategies, and key findings. The majority of study aims focused on exploring trans people needs, experiences, use of, or engagement in care. Other study aims centered specifically on barriers to seeking care [e.g., (32, 43)], understanding cultural competency and stigma [e.g., (23, 33, 49)], or how to improve care [e.g., (24, 38)]. Several studies highlighted trans people's resilience, facilitators, or strengths related to care [e.g., (25, 52)].

Almost all studies used a mix of recruitment methods. The most common settings were health or community centers that might serve or attract trans participants [e.g., (23, 28, 51)], social media or the web more generally [e.g., (25, 27, 52)], personal contacts [e.g., (42, 56)] or at trans-specific events [e.g., (49, 54, 57)].

The most common method that researchers used to study trans experiences were interviews [e.g., (29, 39, 53)], open-ended surveys [e.g., (37)], or focus groups [e.g., (23, 48, 56)]. A few studies used interviews and focus groups together. The most common analytic strategies were variations of thematic or content analysis [e.g., (26, 34, 45)]. A few authors cited phenomenology (31, 39, 52) or Grounded Theory [e.g., (35, 36, 46)].



Themes in Findings

Findings were varied, given varied study aims, populations, and methods (see Table 3). We conducted a theme analysis of study findings to identify themes (21). An initial round of coding identified three major themes: health care challenges, health care needs, and TGNC resources and strengths. Challenges were the largest category of findings and included a lack of provider knowledge and or sensitivity (e.g., poor training, lack of competency, hostile treatment environments, stigma, discrimination, harassment) and financial and insurance barriers (poverty, lack of affordable care for basic health and gender affirming health changes, lack of access to care, inadequate insurance). Needs included improved care and knowledge from providers, peer support, patient autonomy, and patient-informed practices. TGNC patient strengths were persistence as a self-advocate, resilience amid adversity in life and in healthcare, and willingness to grow from adversity.

To better understand the largest category of themes, challenging experiences within the health system, we conducted a second round of coding in which findings of each research article were analyzed for mentions of major challenges—“Lack of provider knowledge and sensitivity” and “Financial/insurance barriers” and affiliated mentions of consequences (e.g., “Trickle-down effects). Code frequencies and overlaps were used to draw connections between challenges and their effects. Figure two articulates a theoretical model to conceptualize the larger impact of TGNC people's healthcare experiences (21).



Trickle-Down Effects: A Model for Conceptualizing Larger Impact


Lack of Provider Knowledge and Sensitivity

Many qualitative findings captured the detriments of lack of provider knowledge [e.g., (31, 36, 46, 53)]. Primary data illustrated that providers lacking adequate training or awareness to provide gender-affirming healthcare resulted in adverse healthcare experiences for TGNC patients. For instance, practitioners often provided unnecessary probing, questioning, or physical examinations as a result of their lack of knowledge. Practitioners were often misinformed about a potential lack of congruence between gender identity and biological anatomy, which resulted in treatment that was overly invasive or not medically necessary. Conversely, TGNC individuals frequently reported the lack of medically necessary treatment as a result of a lack of education on behalf of the medical provider. For instance, healthcare providers would often neglect to perform medically necessary cancer screenings, STI education and care, or in extreme cases, emergency medical care for illness or injury. Findings also indicated frequent harassment, misgendering, and hostile responses, ranging from humiliating the TGNC patient, refusing appropriate privacy, or asking the patient to leave the facility.

Codes nested under the theme of “Lack of provider knowledge and sensitivity” were most commonly associated with the trickle-down effects of “Long-term lack of healthcare” and “Avoidable injury, sickness, or death.” Primary qualitative data revealed that the trickle-down effects of lacking provider knowledge resulted in sustained, long-term lack of necessary physical healthcare, either as a result of fear-based avoidance, or blatant refusal of medically necessary, preventative healthcare [e.g., (23, 24, 27, 28, 35, 37, 40, 42, 43, 48, 50, 51, 56)]. Moreover, a lack of appropriate medical care often resulted in reported avoidable injury, illness, or in some circumstances, possible death of the TGNC individual. For example, qualitative evidence highlighted a range of severity, from infections resulting from emergency care practitioners ignoring symptoms or refusing care [e.g., (26, 37, 54)], cancer emerging from a lack of preventative screening [e.g., (31, 45)], or lack of life-saving treatments administered [e.g., (50, 51)]. Evidence suggested that benign ignorance about TGNC healthcare needs can have severe, life threatening consequences for TGNC patients.



Financial and Insurance Barriers

While there was some overlap with the sub-theme of “Lack of provider knowledge,” this sub-theme was distinct in that it highlighted more systemic financial and procedural barriers faced by TGNC individuals within the healthcare system. From a societal standpoint, gender affirming healthcare such as hormone therapy and surgical procedures are often not covered by insurance, and TGNC individuals are also significantly less likely to have medical coverage (23, 42, 44, 56). This leaves cost burden on the TGNC patient, resulting in debt and forces TGNC people to choose between allocating limited financial resources to either standard, preventative healthcare, or gender affirming care. Additionally, financial burden also hinders the ability to attend to prerequisite healthcare necessary for eligibility for gender affirming care. Primary qualitative data consistently described TGNC individuals that were unable to afford preliminary healthcare appointments required for receiving hormone therapy (43, 53), which sometimes led TGNC patients to seek and obtain gender affirming treatments on the black market, and/or through self-administered methods.

As a result, the trickle down effects of financial, insurance, or procedural barriers were associated with a lack of long-term healthcare and avoidable injury, illness, or possible death [e.g., (23, 26, 34, 38, 41, 45, 54, 56)]. In addition to the health risks of forced resource allocation choice or black market procedures, primary qualitative data repeatedly highlighted that TGNC individuals were more likely to turn to sex work in order to afford healthcare.




Study Quality Summary

Tables 4–6 outline the results of the COREQ. Domain one addressed research team and reflexivity with eight sub-domains. Subdomains were evaluated aggregately to understand the patterns of meeting criteria among qualitative studies of TGNC people's experience in health care. Thus, a perfect score for each sub-domain was 35 because there are 35 studies and each study received a point for addressing a domain. Average scores for each sub-domain in domain one were outlined in Table 4. The average score across all domain one sub-domain scores was 15.1. Several sub-domains in domain one were not relevant for scoring. This was true for online studies with no human interviewer for whom to consider for reflexivity issues (e.g., interviewer identity and characteristics, gender, experience/training, relationship with or knowledge of participants). Domain scores ranged from three studies to 21 studies receiving a check point for the domains (see Table 4). Studies (20 or more out of 35) most commonly identified interviewer identity; interviewer gender; and participant knowledge of the interviewer, as their reasons for doing the research. Studies also frequently identified the credentials of the primary author of the study. Few studies have determined if the interviewer established a relationship with participants prior to the study (only three studies) and reported characteristics about the interviewer (only six studies), such as potential interviewer biases and assumptions.

Domain two addressed study design with 15 sub-domains. Summary scores for each sub-domain are in Table 5. The average score across all domain two scores was 21.6. Domain scores ranged from two to 35 studies receiving a check point for the domains. Nearly all (35/35) of the studies identified study methodological orientation or theory, sampling strategy, sample size, and sample description. Many studies (e.g., 20 or more) reported the study duration and setting, method of recruiting participants, description of an interview guide, and whether or not interviews were recorded. Few studies described who refused to participate or dropped out of the study (nine studies), who was present besides researchers or participants in the interviews (nine studies), if repeat interviews were carried out (seven studies) or if transcripts were returned to participants for corrections or comments (two studies).

Domain three addressed analysis and findings with nine sub-domains. Average scores for each sub-domain are in Table 6. The average score across all sub-domains was 26.3. Domain three scores ranged from eight to 35 studies receiving check points for the domains. Thirty or more studies described how they derived themes from the data, presented results that were consistent with their analyses, described major and minor themes, and provided participant quotations. Only eight studies commented on allowing the participants the opportunity to give feedback on the findings.




DISCUSSION

This scoping review summarized elements of studies addressing TGNC people's experiences of receiving physical health care and identified directions for theory, research, and practice to explain and address TGNC people's health care experiences. Reviews to date cover TGNC people's experiences of mental health care and limited aspects of physical health care. This review builds on and expands those findings.


Stigma and Discrimination

White and Fontenot (4) found that although participants did report welcoming mental health care environments, most also experienced stigma and discrimination, which was worse for racial/ethnic minority TGNC persons. Our findings indicated that TGNC people face similar challenges in physical health care, and in addition to the stigma, report that providers lack competency, education, and ability to give patients referrals for more complex physical needs like surgeries. Other recent reviews on aspects of TGNC people's physical health care experiences included a focus on discrimination and stigma at the provider, office, and medical system level (4, 18). Moreover, our findings highlighted that the consequences of adverse health system experiences are pervasive across the life span, and throughout all domains of biological, psychological, and social health. Indirect consequences resulting include lack of ongoing healthcare and life-long avoidance and/or fear of the health system, sub-standard health care that does not meet the health needs of the individual, and in the worst case, avoidable injury or death.

TGNC people also reported lack of access to adequate care, which reflects discrimination at the structural level. For example, problems attaining employment, which could relate to employment discrimination, can hurt health care options. Lack of insurance coverage for services that TGNC people need—such as reassignment surgeries—also reflects a larger system bias against understanding these processes as necessary.



Resilience Amid Discrimination

Despite challenges, our findings also add an awareness of patient identified areas of strengths. Studies in this review identified the importance of positive influences like peer support, patient autonomy, and patient-informed practices. Additionally, TGNC patients are resilient, and willing to self-advocate if given opportunities and skills. Such resiliency, if respected and built upon by providers, could help TGNC people navigate the health care system more successfully.



Provider Impact and Trickle-Down Consequences of TGNC Care

The theoretical model produced (Figure 2) highlights extensive thematic analysis for the purpose of presenting a conceptual model to aid healthcare practitioners in comprehending the severe consequences of adverse healthcare experiences for TGNC individuals. This model highlights the life-long health consequences of such experiences. By highlighting the trickle-down challenges of TGNC patients, health practitioners have the capacity to better understand the long-term effects of their medical decisions and practices. In addition, health practitioners can better conceptualize the impetus for obtaining appropriate gender-affirming training and understanding the health needs of TGNC patients.


[image: Figure 2]
FIGURE 2. Trickle-down effects: a model for conceptualizing larger impact.




Limitations of Existing TGNC Healthcare Data

This review also highlighted several notable issues in the existing body of qualitative work on TGNC people's physical health care experiences. On one hand, the amount of information generated by qualitative studies was rich, detailed, and revealing. On the other hand, study samples were limited demographically. There were inconsistencies in how each research team defined trans people which made it challenging to compare and collate research results (58). Also, as trans research grows, and different groups under the trans umbrella become more visible, it is important to acknowledge the heterogeneity of trans people and their needs. Recent research, for example, notes that non-gender conforming groups report worse health outcomes than those who identify as trans male or female (59–61). Given that one of the strengths of qualitative research is to explore in depth the experiences of specific groups of people, studies differentiated by varied trans identities may be more informative than studies that have a broad sample of all TGNC identities.

Relatedly, studies addressed the experiences of a wide range of ages. It was common for studies to include samples of “18 and older.” Different life phases bring different health challenges, however. Research points toward distinct disparities and health concerns for very young (62) and aging trans people (63), for example. Future studies may be able to generate even more useable results if they focus on specific life experiences, like youth, adolescence, mid-life or older adulthood. Only three studies focused on the experiences of African American TGNC people, despite research that intersections of identity, such as ethnicity and gender, matter, for an assessment of health care experiences and outcomes (64).

Similarly, most of the studies in this review covered health generally, a very broad topic. Specific studies were limited to explorations of HIV or obstetric health care or the delivery of veteran or emergency room services. Given the range of health disparities experienced by trans people, an understanding of broader experiences of physical care are needed.

Several studies used online surveys, which resulted in larger samples. In other areas of research on sensitive topics, like sexual behavior, for example, online surveys or mechanisms of answering sensitive questions elicit higher reports of sensitive risk behaviors (65). Limitations exist as well, such as the inability to explore issues in depth with an interviewer. Online surveys are necessary for the broad recruitment of TGNC samples but may miss the nuances of regional experiences. Additional research should investigate the pros and cons of online surveys verses local interviews.

The most common methods used in the studies were individual or group interviews. Although these methods are valuable, there may be a place for additional methods, like ethnography or visual methods in this field, to supplement existing research with observations of doctor visits to assist in the description of the health care experience. These methods may add depth to existing studies.

Relatedly, the review identified only one community based participatory research (CBPR) study (66). CBPR is a partnership approach to research in which researchers and communities work together to define research problems, determine how to study them, and translate results into action. Given the success of CBPR in conducting collaborative research and disseminating collaborative results with marginalized communities (66, 67), CBPR qualitative studies may be a helpful addition to this field of work and may further drive research questions and answer to solutions. The studies in this review predominantly used theme analysis, which was a beneficial tool in identifying patterns in data. As the field of TGNC health grows, moving beyond identification of patterns to more complex forms of analysis, like theory generation, will help move the field forward (20).



Study Limitations

Our review was subject to several limitations. Although systematic, it was possible that we excluded articles despite our library search. The COREQ is a valuable instrument to assess the quality of qualitative work (19). In the context of this analysis, however, limitations did exist. Domain 1, regarding the research team, assumes an in-person interaction, not an online survey. Given the rising popularity of on-line qualitative instruments, challenges arise when using the COREQ. The gender item under reflexivity was stated as a binary (e.g., was the researcher male or female) which was not always relevant to our studies. Some of the other topics were uncommon in our studies all-together. For example, the presence of non-participants in an interview setting and conducting repeating interviews (domain 2) were not entirely clear and were frequently not reported. The first three items in domain 3 (e.g., were major themes presented clearly?) are widely open to interpretation, unlike many of the other specific elements of the instrument. In addition, we limited the review to U.S. based studies. The review does not capture the experience of TGNC in developing and/or countries outside of the U.S.

Those limitations notwithstanding, this was the first study, to our knowledge to evaluate qualitative trans studies using the COREQ, which offered important patterns for attention in future research. The least commonly reported items in domain one were the characteristics of the interviewer and the interviewer relationship with the participant. Excluding limiting measures listed above, least commonly reported items in domain two were data saturation and information about the people who refused participation in the study. In domain three, participant checking was least reported.



Future Research Directions

Our analysis also identifies important areas for future study and action regarding the physical health care experiences of TGNC people. The experiences of diverse TGNC including gender, age, ethnic and other diverse aspects of identity—and diverse health care experiences, and resiliency, are in need of further study. These strategies are particularly important for qualitative research that explore subpopulations in great detail. Methods beyond interview and focus group alone, such as ethnography, visual methods, or participatory approaches may add to current qualitative findings. Going beyond capturing themes to building theory will be critical. Measures beyond the COREQ, to capture the growing field of online interviewing, will assist with building the field.



Future Practice Directions

Our findings reveal the need for change in the physical health care system, as the health consequences for transgender individuals are severe and perpetuate life-long health disparities. For the purpose of informing health professionals about the severity of stigma, discrimination, and challenges within the health environment for TGNC individuals, findings from our analysis were used to develop a theoretical model of trickle-down effects of adverse experiences (21). This model synthesizes salient themes and connects challenges identified within this qualitative scoping review to latent trickle-down effects of adverse experiences (see Figure 2). This model was intended to accompany findings reported in this study, while also translating research findings directly to practice.
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Adolescents have become a prime target for drug dealers in various countries around the world, including in Indonesia. To reduce the high number of drug users amongst adolescents, effective drug prevention programs should be developed and implemented. The present study aimed to identify effective school-based drug prevention programs for adolescents from the perspectives of former drug users and health professionals. This qualitative research used Focus Group Discussions (FGDs) to collect the data. The study participants consisted of eight Ex-Drug Users (EDUs) and eight Health Professionals (HPs) from health educational institutions and health service settings that were selected through purposive sampling. Data analysis was performed using the qualitative content analysis. Five themes were identified from both EDUs and HPs, including the negative effects of drugs, the socialization of drug abuse, the rehabilitation of drug addicts, the partner collaboration, and the obstacles in preventing drug use. All participants agreed that the drug prevention programs such as school-based drug prevention programs are necessary in order to minimize the adverse effects of drug use. While EDUs tended to focus on the social and psychological effects of drugs, the HPs were more inclined toward the risks of diseases, social impacts, and economic problems of the drugs as the reasons for program importance. In terms of the intervention programs, both EDUs and HPs proposed conducting socialization through the use of active methods and agreed that rehabilitation as an effective way for addict students. Also, both groups of participants agreed on the significance of internal and external support, as well as coordination and collaboration to produce an effective and quality program. While the EDUs cited external factors as the main obstacle to the success of program implementation, the HPs mentioned internal factors of the users. School-based drug prevention programs are an important and potentially effective strategy to reduce the use and the effects of drug use among adolescents. The support of various relevant stakeholders is needed to further increase the effectiveness of the programs and eliminate possible barriers to the implementation of the intervention programs.
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INTRODUCTION

Adolescents are at a transitional period in which they try to search for identity and to engage in numerous high-risk behaviors. Adolescents tend to seek pleasure and to be aggressive and moral free; thus, they often encounter conflict psychologically and socially with their families, peer groups, and social environment (1, 2). Psychological and social distress often triggers the occurrence of unhealthy behaviors such as smoking, consuming alcohol, and using drugs (3).

Drugs are dangerous substances. The use of drugs will interfere with the formation and distribution of neurotransmitters and hormone secretion, affecting the growth of the brain area, and nerve circuits (4, 5). Moreover, the use of drugs in adolescents can cause various adverse effects such as low thinking, low academic achievement, high-risk sexual behaviors, increased criminal behaviors, poor interpersonal and social relationships, and increased risk of morbidity and mortality (6, 7).

Despite the harmful effects, drug abuse has become a common problem faced by many countries in the world, including in Indonesia. A survey of the European Monitoring Center for Drugs and Drug Addiction (8) showed that cannabis users in Europe reached 23.5 million people, cocaine 3.5 million people, and opioid 13.5 million people. In Indonesia, the National Narcotics Board (9) reported that the prevalence of drug use in 2017 reached 2.9% for regular users and 9.1% for experimental users, both of which equaled to 1 million (regular users) and 1.8 million (experimental users) of Indonesians. Additionally, the users who had been addicted reached 500,000 people (10). In terms of age, the highest prevalence was at age under 30 years (3%), while in terms of gender, the prevalence of men was greater than women of 12% compared to 4.6% (experimental users) and of 3.7% against 1.7% (regular users), respectively. From the educational background, drug abuse was mostly done by those with low education (9).

Drug abuse among adolescents has been increasingly worrying in Indonesia. Kusumawardhani et al. (11) reported that around 2.5% of 10,736 junior and senior high school students in their survey had used drugs. About 1.1% of the surveyed children started using drugs at the age of seven or younger, and 1.7% consumed drugs from one to more than twenty times during their lifetime (11).

Adolescents are at a critical period for the onset of drug abuse (12). The risk of drug abuse begins to emerge since a child separates from parents and starts entering school. The greatest risk is when an adolescent enters high school. In this period, the adolescent's social condition changes considerably because he/she will face many challenges from social, psychological, and educational aspects. At the age of 15–18 years, adolescents begin to get the trust of parents to regulate themselves, and therefore, they are free to do social activities with peer groups outside their homes (13). This situation will then become the beginning of drug abuse attempts.

Allowing adolescents to be exposed to drugs is similar to letting young people become physically, socially, mentally, and spiritually weak. Drug prevention efforts need to start early, such as between 11 and 12 years (14). During this period, adolescents begin to be exposed to drugs, and usually start using drugs while they are in high school. Therefore, all stakeholders should be fully involved in an effort to eradicate the distribution and use of drugs. Drug prevention is not only the responsibility of the school, but the involvement of all parties, both internal and external, so that a good and drug-free environment can be established. Motivated by this issue, this study was conducted to explore various ideas in a participatory manner from relevant stakeholders. The study was a preliminary research that attempted to identify an effective school-based drug prevention program appropriate for adolescents.



METHODS


Study Design

This qualitative study used Focus Group Discussions (FGDs) to explore the perspectives of Ex-Drug Users (EDUs) and Health Professionals (HPs) about an effective and appropriate drug prevention program for adolescents in schools. Two FGDs were conducted, included one group of EDUs and one group of HPs. Each FGDs comprised of eight participants.



Study Participants

Two groups of participants were recruited as samples, namely [1] eight EDUs who have worked as addiction consultants at one of the Provincial National Narcotics Boards, and; [2] eight HPs, comprising health educators (25%), health workers in hospitals (50%) and community health centers (25%) from two districts/cities in Indonesia. The participants were selected by using the purposive sampling technique, taking into account that the selected participants had sufficient knowledge and capacity to provide information in accordance with the objectives of the study. The inclusion criteria of EDUs were: [1] adult participants (20–58 years), [2] have totally quit using drug, [3] have experienced to use rehabilitation unit for recovery, and [4] have experienced as counselor in drug rehabilitation unit. For the HPs, inclusion criteria included: [1] aged between 20 and 60 years, [2] worked as a health worker (services provider or educator), and, [3] have never used drug.



Data Collection

Data for this qualitative study were obtained through two FGDs (one for EDUs and one for HPs). Semi-structured open ended interview questions related to the implementation of school-based drug prevention programs for adolescents were asked to the participants during each FGDs, including the significance of the program, the appropriate format of the program, the parties needed to be involved in the program, and the use of religious elements in the program. Each FGDs was carried out separately lasting about 60–90 min and recorded using a Voice Recorder. All FGDs were led by the research team and took place at the appointed time and location, as agreed between the research team and participants. The audio recorded of FGDs were transcribed for unit analysis.



Data Analysis

The data were analyzed by using the qualitative content analysis. The analysis process began by identifying the meaning units of the interview transcripts. The identified meaning units were then inferred in the form of condensed meaning units. Afterwards, the textual and the latent meanings were also identified to determine the themes and the categories relevant with the purpose of the study (15).




RESULTS


Characteristics of Participants

The characteristics of participants involved in this study are shown in Table 1. Most study participants were male (68.75%), aged over 35 years (56.25%), married (81.25%), and had above Diploma education (56.25%).


Table 1. Characteristics of participants.
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Participants' Perception on School-Based Drug Use Prevention Programs

The perceptions of HPs and EDUs on school-based drug use prevention programs are summarized in Table 2. Overall there is no difference in perspective between EDUs and HPs on the implementation of school-based drug abuse prevention programs. There are five main themes suggested, namely (1) The negative effects of drugs, (2) Drug abuse socialization programs, (3) Rehabilitation of addicts, (4) Cooperation partners, and (5) Obstacles to the implementation of drug prevention programs.


Table 2. Perceptions of ex-drug users and health professionals on the implementation of school based drug prevention programs.

[image: Table 2]


The Negative Effects of Drugs Use

There was a slight difference in perspective between EDUs and HPs on the theme of the negative effects of drugs. The EDUs consider the social and psychological effects of drug users is lack of empathy. One EDU stated as follow:

“Teenage drug users like to look for fun and don't really care about others.”

In addition, the EDUs also stated that drug users were difficult to regulate, liked to lie, often committed crimes, making them often legally troubled, as stated by the participants as follows:

“The signs of drug users include stealing, cheating, lying, and being unruly and stubborn” “Teenage drug users often commit crimes to buy drugs” “... often violate the law.”

On the other hand, the HPs considered that social, disease, and economic problems as the negative aspects of drugs. The social problems experienced by drug users included decreased academic achievement and disruption of relationships with family and society. The HPs participants' remarks are shown below:

“The impact of the use of drugs on adolescents is that [drugs] can disturb the harmonious relationships with parents”

“The behaviors of teenage drug users are very disruptive to the community environment.”



Drug Abuse Socialization Programs

The HPs said that socialization media, models, and material should be highly noted. Socialization should guarantee that the students are not so lured that they want to try drugs, as described by the HPs participants below:

“Socialization can be done through presentations, videos and role play so it can be more interesting”

“Socialization in schools must ensure that the students do not want to try to the drugs.”

According to the EDUs, socialization should be tailored to the target groups, the media, the models, and the material. Their responses are stated in the following:

“Socialization material needs to be appropriate to the target groups”

“Socialization material should not be too vulgar because that can stimulate the teenagers to try the drugs”

“Consisting of...early detection... and. the dangers of drugs for health and social affairs.”

In regard with the time of socialization, the EDUs perceived that socialization should begin from when the students enter junior high school, in which the socialization contains actual, real, and worry-free information.



Rehabilitation of Addicts

In addition to drug prevention socialization, the EDUs and HPs also consider the medical and social rehabilitation program for the addicts are especially important. Both EDUs and HPs agreed that an outpatient and inpatient rehabilitation model, specifically designated for children/adolescents, need to be provided so that rehabilitation will not cause any negative psychological effects on the children. The participants' statements are shown below:

“To date, we still do not have a rehabilitation unit specifically for children” [EDUs].

“...combining rehabilitation of children with adults can cause psychological pressure for the children.” [HPs].

The participants also expected that outpatient rehabilitation ensure that addict students can undergo rehabilitation without having their educational process interrupted. The following are one of the EDU participant's responses:

“If students are identified as drug addicts, they should not be expelled. They can undergo outpatient rehabilitation managed by the national narcotic board.”



Cooperation Partners

In order to ensure the success of drug prevention programs, the participants pointed out the need for coordination and cooperation among related stakeholders. The EDUs and HPs agreed that peer groups, teachers and parents, being important internal parties, should be involved. Their responses are stated below:

“Schools play an important role in an effort to prevent drug abuse and the role of teachers is very important...” [HPs].

“... teachers can become addiction counselors...” [EDUs].

“In addition to teachers, peer groups need to be trained so that they can disseminate the prevention of drug abuse.” [HPs].

There was a different view among the participants on the issue of the external parties. The EDUs perceived that the Indonesia National Narcotics Agency, the Departments of Health and Education, as well as higher educational institutions should be involved, as stated in the following:

“Cooperation across sectors, such as the Office of Education, National Narcotic Agency, academics and schools are very important”.

The HPS, on the other side, mentioned that it is necessary to involve the National Narcotics Agency, the center of health services (e.g., community health centers, general and mental hospitals) and the religious elements (Muslim scholars and Islamic boarding schools) in the programs, as stated below:

“Mental hospital has addiction counselors...” so “...[they] can be professional trainers...”

“Our people have a strong belief in religious leaders; therefore, their involvement is seen as very important.”



Programs Obstacles

In relation with the obstacles that might be encountered in the implementation of the drug abuse prevention programs, the EDUs considered the government and social support as the obstacles, whereas the HPs added the users as a constraint, in addition to government and social support. Some of their statements are as follows:

“Families are not open when asked about their children, and some families say their children have migrated even though they are being rehabilitated... “and “Suggestion for using drugs is very high, so the relapse cases are also quite high.”

“...many important programs previously existed had to stop due to lack of funding.”





DISCUSSIONS

The study aimed to identify effective interventions for school-based drug use prevention programs from the perspectives of EDUs and HPs. When both EDUs and HPs were asked about the importance of drug use prevention programs in schools, the EDUs conveyed that drugs have caused detrimental effects on the growth and development of adolescence period. They had lack of empathy, been difficult to regulate, been highly emotional, and liked to violate and commit crimes, making them often face legal problems during their addiction period of their adolescence. As a result, their lives fell apart and had no future. In addition, the HPs remarked that teenage drug addicts have been often alone and had no harmonious relationships with their families and social environments. The situation happened because these addicts needed a lot of money to buy drugs, and so they often committed theft and other types of crimes. Also, many teenage addicts suffered from chronic illnesses and dropped out of school due to delinquency and inability to adapt academically.

Researchers have investigated potential effects of drug abuse on adolescents. Previous studies (16, 17) have linked drug abuse with school students' low quality of life in mental, psychological, physical, and social dimensions; low of academic performance, absenteeism, school drop-out, getting involve in a crime, low of self-esteem, pleasure seeking, lack of communication skills, and lack of safe recreational space.

Given the magnitude of the destructive effects of drugs, it is crucial to develop effective and quality prevention programs. It is acknowledged (18) that the most essential aspects in improving the quality of a prevention strategy framework are accountability, capacity, and effectiveness. To achieve these, this study attempted to develop a drug prevention model by exploring stakeholder ideas and opinions (EDUs and HPs), and in doing so their participation could be beneficial to produce quality, effective, and acceptable prevention programs.

The FGD results have shown that there are two major themes suggested by the participants for drug abuse prevention programs, including information dissemination of anti-drugs as a preventative measure and rehabilitation of drug addicts as treatment for drug users. Education is the main prevention strategy against drug abuse (19). Dissemination of information about drugs is carried out to increase the target group's knowledge in recognizing substances that are often abused, the consequences of the use of the substances, and to promote anti-drug use attitudes (20).

The results of the FGD further revealed that the EDUs wanted the anti-drug socialization material to be adjusted to the target group (adolescents). In a similar vein, Edalati and Conrod (21) conclude that the drug prevention program material should be designed by taking into consideration the cultural values, the developmental needs, and the attitudes of the target group so that the material will be more effective and relevant to the personality of the target group members. The EDUs also suggested that early detection and the dangers of drugs need to be included in the materials, along with real and actual information. The information should not frighten the target group, but still provide the facts of drugs in real life. The HPs were also in favor of putting early detection and the dangers of drugs in the material. In addition, the HPs considered that a religious perspective on substance abuse needs to be conveyed to increase adolescent beliefs about the dangers of drugs. In terms of the way information is delivered, both EDUs and HPs agreed that the information should not have vulgar content in order to prevent teenagers to try the drugs. One way to disseminate information properly is, according to the HPs, through a field trip to a rehabilitation unit to see the real impact of drug abuse.

Regarding the methods of socialization, the EDUs and HPs also agreed that the use of models, media and material should be adapted to the target group (adolescents). However, the EDUs advocated the use of social media, films, and posters in anti-drug socialization, while the HPs recommended the use of videos, social drama, field trips (rehabilitation units and mental hospitals) and advertisements as the media for disseminating anti-drug information. Buller et al. (22) have written about drug prevention campaigns using mass media and social media for the past 15 years. They assert that the selection of media (broadcasting media, print media, online media, social media, and mobile media) and media content need to be adjusted to the target of the disseminated information. Some media content that can be chosen, according to Botvin and Griffin (20), in the dissemination of information on drug abuse are didactic instruction, discussion, audio/video presentations, displays of substances, posters, pamphlets, and school assembly programs. Further, according to the EDUs, field trips can also provide experience about the dangers of drug abuse, and so these can be considered an effective method for preventing drug abuse behavior among adolescents.

There are three issues targeted by the drug use prevention programs in schools, namely: [1] demand reduction (by giving students skills to say “no to drug”), [2] supply reduction (by crating and developing relevant policies), and [3] reduce the adverse consequences (by treating and referring students with substances abuse to appropriate counseling and treatment (23). The effectiveness of drug use prevention programs in schools are very dependent on the models of anti-drug socialization in schools. In the FGDs, both EDUs and HPs wanted the intra and extracurricular activities to be integrated in the socialization. Both also agreed to insert drug-related material in existing school subjects rather than adding a new subject. The participants stated that drug-related material may be integrated in civics, religion, biology, and physical education. In addition to the intra-curricular model, drug socialization can also be inserted in extracurricular activities such as scouting and school health units.

In the literature review written by Edalati and Conrod (21) of several intervention tests using Randomized Controlled Trials (RCTs) in adolescents and adults, it was found that brief group based intervention sessions (psycho-education, motivational enhancement therapy, and cognitive behavioral therapy) given to high-risk students during school hours were quite successful in reducing the range of drug use to 50% with the effects lasting for up to 3 years. Sloboda and Ringwalt (23) pinpoint that the impacts expected from the dissemination of information about drug use prevention in schools include creating a safe (physical and emotional) and inclusive school environment, promoting positive relationships, and instilling anti-drug norms and behaviors.

Aside of drug use prevention, drug use treatment, and rehabilitation are also the concerns of the participants in the FGDs. When asked about what to do with children who experience drug dependence, the EDUs and HPs agreed that treatment and rehabilitation are important for adolescents who have already been dependent. In the Indonesian Law and Narcotics (24), the Indonesian government incurs severe penalties (maximum death penalty) for drug dealers; however, drug users or addicts, as the victims, are given the opportunity to undergo treatment and rehabilitation programs outside prison (10). Considering the importance of treatment and rehabilitation for drug users (especially adolescents), the EDUs and HPs viewed that a special rehabilitation for adolescents is necessary. The EDUs claimed it is very harmful to combine youth with adults in a rehabilitation unit as this can cause discomfort and stress for the youth. The EDUs also said that outpatient rehabilitation units are better for adolescents whose dependency levels are still low and because inpatient rehabilitation will disrupt their educational process at school. However, in Indonesia, the availability of treatment and rehabilitation units is not yet balanced with drug addicts. In addition, the use of treatment and rehabilitation is also still low. It is therefore necessary to add and improve the quality of treatment and rehabilitation unit services to meet the needs of drug users addiction (10).

Drug abuse prevention programs cannot only be conducted by schools. Thus, the EDUs and HPs suggested the involvement of all stakeholders, both internal and external, to the programs. Both groups agreed that teachers, peer groups, and parents need to be involved as the internal stakeholders in the strategy to prevent drug abuse. There are three parties that need to be involved in the process of preventing and overcoming the victims of drug abuse, such as teachers and parents (internal parties) and health services (external) (21). The involvement of teachers and school counselors as the internal parties is highly required. Some previous studies found that the efforts made by teachers and school counselors were as effective as prevention efforts done by trained clinicians. In addition, the EDUs and HPs also noted the involvement of the National Narcotics Board, the education and health departments, and Islamic boarding schools.

During FGDs, the obstacles to implementing drug use prevention were also discussed. In this case, both groups of participants stated that the government support was not yet optimal. The EDUs further claimed that many prevention and rehabilitation programs had to be canceled due to the lack of funds. Moreover, the legal issue concerned was the lack of legal rules that could ensnare drug dealers. The Indonesian Criminal Code does not specifically regulate drug offenses (25). However, many regulations regarding drug offenses are regulated through the Narcotics Law (No. 35/2009) (24). The opportunity given by the Narcotics Law regarding rehabilitation opportunities for drug addicts is often used by law enforcers to conduct transactions with captured users/dealers. This situation occurs because the standard definition between users and dealers is not yet clear, allowing rise to legal loopholes. In addition to involving the legal rules, the HPs also highlighted the low level of law enforcement in Indonesia, causing the circulation of drug has yet to overcome.

Other than the government support, public support for drug users is also still low. Both EDUs and HPs believed that stigma and discrimination against drug users was still very high within the Indonesian society. Stigma has been very high in society (26). Families cannot trust drug users and health care workers provide poor care to the users. This has an effect on the low help-seeking behavior of drug users, leading to low participation in treatment and rehabilitation. Sabarinah (10) found that the rate of drug users utilizing treatment and rehabilitation (TR) in Indonesia was about 15%. While this figure was not merely affected by the stigma, the number and quality of services from TR were indeed a problem.

The main limitation of the current study is the findings were merely based on data obtained from FGDs with EDUs and HPs. The findings may not represent the need of adolescents. Thus, further studies which include students and other relevant stakeholders are required to further explore the most appropriate and effective school-based drug use prevention programs for adolescents.



CONCLUSION AND SUGGESTIONS

Drug prevention programs among junior high school students are considered highly significant in order to prevent the adverse effects of drug abuse. The results showed that in addition to the prevention program, treatment, and rehabilitation should also be carried out to cure addict students. In the process of treatment and rehabilitation, the aspects of education and psychology should always be considered. Therefore, special rehabilitation of children and adolescents is needed to minimize their psychological stress compared to when treated together with adults. In addition, outpatient rehabilitation units should also be developed so that the addict students can undergo treatment and rehabilitation without having to leave school.

Drug prevention programs are not only the responsibility of schools, and thus, internal and external coordination and cooperation are necessary to produce an effective and quality program. Support from various relevant stakeholders will also be needed to help improve the effectiveness of drug abuse prevention programs.
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Hospital falls remain an intractable problem worldwide and patient education is one approach to falls mitigation. Although educating patients can help their understanding of risks and empower them with prevention strategies, patient experiences of hospital falls education are poorly understood. This study aimed to understand the perspectives and preferences of hospitalized patients about falls prevention education. Three focus groups were conducted in Australian hospitals. A phenomenological approach was used to explore patient perspectives and data were analyzed thematically. The focus groups revealed that most people did not realize their own risk of falling whilst an inpatient. Experiences of falls prevention education were inconsistent and sometimes linked to beliefs that falls were not relevant to them because they were being cared for in hospital. Other barriers to falls mitigation included poor patient knowledge about hospital falls risk and inconsistencies in the delivery of falls prevention education. A strong theme was that individualized, consistent education, and small interactive groups were helpful.

Keywords: focus group, patient education, qualitative study, falls prevention education, hospital falls


INTRODUCTION

Empowering patients to prevent falls whilst in hospital is a clinical priority world-wide, yet surprisingly little is known about how best to educate people to mitigate hospital falls risk. Patient education is often part of a multifactorial approach to falls prevention (1–3). Patients are educated about different falls prevention strategies including using the call bell to seek help, wearing safe footwear, using assistive devices such as walking frames when prescribed, avoiding multi-tasking and waiting for assistance when mobilizing (1, 4). The published research shows that patient education can be effective in reducing falls-related outcomes, whether as part of a multifactorial program or as a single intervention (1–3, 5, 6). A recent scoping review recommended that patient education programs should be designed based on educational principles and health behavior change models (4).

In hospitals, older adults are at higher risk of falls due to a variety of factors (7, 8). These include changes in their mobility and balance associated with their medical condition or surgery, an unfamiliar environment, medications, co-morbidities, cognitive impairment or a history of falls (7, 9). Some patients take risks based on an overly-confident perception of their balance and mobility, or a belief that because they are being cared for in hospital they are protected from falls (10). This discrepancy between their perception and actual level of capability and function can lead to an increase in falls risk (10–12). Patient education is one strategy that aims to reduce this discrepancy, empowering people to reduce their risk and encourage adherence to falls prevention strategies (13). According to the Capability, Opportunity, and Motivation Model of Behavior (COM-B) model of health behavior change (14), education can improve psychological capability, as well as encourage reflective motivation. The COM-B model has been extensively used to guide behavior change interventions. It is based on the idea that for effective health behavior change, individual capability, opportunity, and motivation need to be present. This empowers them to adhere to falls prevention strategies and reduce their risk of falls.

While there have been studies on patient experiences of falls in hospital, as well as their experiences of falls prevention interventions, there is limited research into their views of falls prevention education (15–17). A qualitative study by Shuman et al. (17) explored patient perceptions of falls prevention interventions in general. They noted that many people initially denied receiving explicit falls prevention education, yet later described being given advice and instruction for preventing falls. This may have indicated a lack of engagement with falls prevention education. In other settings such as long-term care facilities, there is limited research into patient education as a single intervention (1). In the community, Smith et al. (18) demonstrated that patient education was effective for managing fear of falling. Further exploration of the views of patients about falls prevention education in hospital could provide valuable insight into which interventions to prioritize. Understanding patient perceptions, expectations and experiences of falls prevention education shall inform the design of future education programs.

The main aims of this qualitative study were to: (i) explore hospital patient experiences of falls prevention education; (ii) investigate barriers and facilitators to their understanding of, and adherence to, hospital falls prevention education programs; and (iii) understand the preferences of patients for falls prevention education.



METHODS

This study received ethics approval from the La Trobe University Human Research Ethics Committee (HEC19373). All participants provided written informed consent prior to participating in the focus groups. Each participant was assured of their anonymity and the confidentiality of the study. All recorded data in transcripts and demographic forms were de-identified by number. This study was registered in the Australian New Zealand Clinical Trials Registry (trial number: ACTRN12620000033943). The study was reported according to the Standards for Reporting Qualitative Research (SRQR) (19).

Phenomenology was chosen as the theoretical framework (20–22). This qualitative approach draws from the lived experiences of participants to develop understanding based on their experiences and perceptions. The approach can utilize thematic analysis of participant perspectives to identify themes linked to their data (21–23).

The following steps were followed to promote rigor of study methods and to minimize risk of bias: (i) use of an a priori methodology; (ii) involvement of at least two independent researchers for data analysis; (iii) recruitment of hospital participants with experiences relating to the research questions; (iv) audio-recording and accurate transcription of interview data; and (v) ensuring that emergent themes were supported by relevant quotations from participant data (24, 25).

The focus group design selected for this study was advantageous for several reasons. It allowed for interactions between group participants to elicit new insights (26, 27). These groups were facilitated by an experienced qualitative researcher (SCS) who was not known to any of the participants. A note-taker (HH) was present during these focus group sessions to capture non-verbal or emotional responses, as well as to document observations.

The study team included members who were experts in hospital falls prevention (MEM, PhD; A-MH, PhD; RS, PhD) and patient education (DK, PhD). In addition, SCS (PhD), MEM, and DK were experienced in qualitative research methods. MEM had extensive research project management experience and supervision expertise. DJ (PhD) and RS (PhD) assisted with data analytics, and HH (M Physio) and CJ (MBA) provided clinical expertise.

The eligibility criteria for participation in the focus groups were: (i) hospitalized adults (>18 years old) who could speak, read, and understand English; and (ii) inpatients in Healthscope hospitals, Australia. Patients were excluded if they were: (i) scheduled for discharge prior to commencement of the focus group; (ii) medically unstable; and (iii) did not stay overnight in hospital (e.g., emergency department presentations, day surgery patients or day oncology patients). Patients were also excluded if they were judged to have limited cognitive capacity to participate in a focus group. This was assessed by nurse unit managers using their clinical judgement.

Recruitment of participants was conducted via purposive sampling (28, 29) from two hospital sites belonging to the same private health network. Patients were recruited from five wards including acute medical, acute surgical, orthopedic, and geriatric rehabilitation. In the Australian private hospitals where patients were recruited from, there was a nationwide policy for falls prevention, which the nursing team and other health professionals followed. This policy provides details on falls prevention governance and systems, methods for capturing and auditing falls data, evidence-based clinician education, patient education, environmental adaptations, exercises and physical activities, diet, medication monitoring, and tailoring treatment plans to individual needs. The policy emphasizes the importance of encouraging patients to use the call bell when needing assistance. The use of safe footwear, glasses and assistive devices are highlighted, as well as how to adjust falls mitigation for cognitive impairment or multi-morbidity. A researcher (HH) liaised with nurse unit managers to assist with recruitment. The nurse unit managers would identify potential participants according to the eligibility criteria and screen for patients with impaired cognition based on their clinical judgement. The same researcher (HH) approached the potential participants to explain the purpose of the study and to provide them with a participant information statement. After 24–48 h, HH returned to discuss participant interest and to obtain informed consent.

Patients who agreed to participate signed a consent form and completed a demographic questionnaire. This included questions about falls history in and out of hospital, current mobility, and past medical history. Recruitment ceased when researchers determined that data saturation had been reached through careful reviewing of all transcripts. Saturation occurred when no new themes or ideas emerged following analysis of transcripts (30, 31). Eleven patients were included in the final sample.

Data collection occurred in Australian private hospitals. The focus groups were conducted at the hospitals in which the participants were inpatients. The facilitator (SCS) guided the discussion with a list of interview questions that were derived from a scoping review (4) and from expert opinions from members of the study team (Table 1). All sessions were audio-recorded and transcribed verbatim by an independent transcription service. Participants were designated a number which replaced names in the transcripts and ensured anonymity. Demographic questionnaires, which were completed prior to participating in the focus groups, did not contain any identifying details. There was a debriefing session between the facilitator and note-taker immediately after each group and a summary was circulated to the research team. Physical and digital data were stored securely in a password protected secure University research drive and locked filing cabinet in a secure University office.


Table 1. Interview guide.
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DATA ANALYSIS

Thematic analysis was used to identify and develop themes (20). This analytic framework allowed for in-depth exploration of the data to identify and analyze response patterns (20, 32). An inductive approach was taken (20) as there was limited evidence around the topic of patient perspectives about hospital falls prevention education. One researcher (SCS) ensured accurate transcription of the data by comparing the audio recordings and verbatim transcripts. Two researchers (SCS, HH) independently examined and read the de-identified transcripts multiple times to ensure familiarization and to identify codes and categories. Coded data were presented in spreadsheets and documents and were discussed in iterative stages. Categories and emerging themes were discussed between researchers via documented face-to-face or videoconference meetings. A third researcher (MEM) was consulted if there were any discrepancies in opinion until consensus was reached. Once final themes and sub-themes were identified and consolidated, relevant participant quotations were selected to help to determine each theme.



RESULTS


Characteristics of Participants

Between December 2019 and February 2020, a total of 11 of 33 potential participants were interviewed in three focus groups in private hospitals. Twenty participants were excluded as they declined to participate, while two were excluded due to unexpected early discharges. There were three participants from an acute medical ward that formed focus group 1. There were another three from an orthopedic rehabilitation ward that formed focus group 2. Five patients from three rehabilitation wards formed focus group 3. The mean age of participants was 78.4 years (SD 15.32, range 37–92). The mean duration was 51.21 min (SD 8.37). Three participants were male and eight were female. Six participants reported at least one fall in the past 12 months. Five out of six were over the age of 70 years and four out of six had multiple co-morbidities and medications. Four participants, one of which did not have multiple co-morbidities, experienced more than one fall in the past 12 months. Of the five fallers, two had fallen whilst in hospital (age 37 and 92 years old). Patient demographics can be found in Table 2.


Table 2. Patient demographics.
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The overarching theme to emerge was that most hospitalized adults did not realize their heightened falls risk whilst in hospital. Four main themes were identified: (i) there was a mismatch between perceived risk and actual risk of hospital falls; (ii) there was inconsistency in patient education experiences whilst in hospital; (iii) there was value in educating and empowering patients to prevent their own falls whilst in hospital; and (iv) there were individual preferences for education delivery.



Theme 1: Mismatch Between Perceived Risk and Actual Risk of Hospital Falls

All of the participants in our focus groups reported feeling safer in hospital than at home. They typically attributed this to the hospital environment being modified for safety. They also felt cared for and perceived that staff were available to supervise and assist them when they were unsteady or unable to mobilize independently (Box 1). One participant felt safer because they did not need to complete their usual tasks of daily living, such as cooking, cleaning and working. Most participants did not know exactly what they should do to prevent falling whilst in hospital. Over half had limited knowledge about the different contributing factors to falls in hospital. Many had only a basic understanding of factors that increased the risk of falls whilst hospitalized (Box 1).


Box 1. Mismatch between perceived risk and actual falls risk

“I have had one [fall]… I wasn't supposed to walk without help… my sons would tell you because I'm bloody-minded” FG1, P1, lines 255, 259, 262.

“Not really [at risk of falling], no. I mean, bit generally. I guess, as I've come out of each surgery and been weaker, that's probably where the risk's at. You know, when my blood pressure was low and I thought I could walk a bit more than I could” FG1, P3, lines 57–58.

“I've had the fall. Last time I was in hospital, I was feeling very sort of faint and I got up on my own to go to the toilet and I was attached to all the poles and stuff—and I was allowed to go up on my own, like the nurse had said I was allowed to—and I just sort of fell” FG1, P3, lines 214–217.

“I think you're safe [in hospital] because there's always people around you, if you go for a walk, and ask you if you are alright” FG2, P4, lines 27–29.

“I have a chair here and I find it fantastic because there's a very good rail and the chair that is light to move and with the walker, I have no trouble at all. And I don't find the floor slippery because it's got a texture” FG3, P10, lines 150–153.





Theme 2: Patient Education Experiences Were Inconsistent

Falls prevention education varied between participants. Different methods of falls education delivery were also reported. Less than half of the participants described receiving verbal advice or instructions from staff (usually nurses) such as using the call bell, or not rushing to mobilize. Four reported only receiving fall prevention brochures with no face-to-face discussion on how to use them or what to focus on. Posters on falls prevention provided advice that was followed by some participants. Some people received physiotherapy and occupational therapy falls assessments, yet for others this did not occur. Four of the 11 participants had attended a falls education group whilst in hospital. The falls education groups were most often reported to be conducted by an occupational therapist and often focused on falls prevention after hospital discharge. Two participants had home visits by the occupational therapist to identify hazards and recommend environmental modifications for their home post-discharge. There were also inconsistencies in the timing of delivery of falls prevention education. Some patients were given falls education brochures on admission or prior to discharge yet had no explanation from clinicians regarding the content or how to apply the information. Many participants recognized the inconsistency and preferred the provision of standardized falls education (Box 2).


Box 2. Patient education experiences were inconsistent

“haven't been given them [falls brochure] but they are along there [hospital corridor] and I've read them… I was looking at all the pamphlets and I took that one and I read the information” FG1, P1, lines 179, 181.

“They just tell me ‘think about it and take your time, no rush'" FG1, P2, line 523.

“I saw the pamphlet, but I didn't look any further than the front cover. I didn't take it and read it” FG1, P3, lines 207–208.

“well, we had a session on that very screen about a week ago, showed a film on how to get up, but it's only a help, it doesn't guarantee you anything” FG2, P6, lines 317–319.

“Well it's reasonably comprehensive [the falls brochure]. I think it's—and it was drawn to my attention the first day that I came here … it was put down and said, ‘We strongly urge you to read this.'" FG3, P8, lines 605–615.

“It seems that there is somewhat inconsistency of those things like that because whereas with this particular one, I was given it on the very first day, another brochure which is particularly important in my case was how to avoid doing things that might dislocate your hip wasn't given to me until a week after I'd been here” FG3, P8, lines 630–634.

“I was lucky in that the person who showed me into the room went to the trouble of drawing these brochures to my attention and suggested I really ought to read them. But it seems from what I've heard that it's not a general policy” FG3, P8, lines 637–640.





Theme 3: Empowering Patients to Prevent Their Own Falls Whilst in Hospital Was Valued

Empowered patients within the focus groups appeared to be more receptive and willing to adhere to falls prevention education whilst in hospital. A history of strength and fitness seemed to predispose many participants to understand the importance of exercise in reducing falls (Box 3). Prior experience of an active or healthy lifestyle was perceived to promote recovery and rehabilitation. Staff modeling of safe behavior also allowed participants to identify hazards and increased their mindfulness of falls risks. Other factors that promoted empowerment included insight into their physical status associated with their medical condition, knowledge about consequences of a fall, reminders such as posters and pamphlets, and participation in group falls education (Box 3).


Box 3. Empowering patients to prevent their own falls whilst in hospital

“the first couple of days (in ICU), when I was walking, yes, I was a bit more scared of falling over because I was very, very weak—but I did have a nurse holding me” FG1, P3, lines 65–67.

“having just had a hip replacement, I'm very, very conscious of the dangers of falling so I'm always making sure I'm conscious where I'm putting my feet” FG3, P8, lines 54–57.

“one thing that … did influence my behavior in this hospital was the signs up saying that shoes are safer than socks. So as a result of that, when I get up in the night to go to the toilet … I put these slip on shoes on rather than walk across in my socks. And that was a direct result of seeing that educational material posted up here” FG3, P8, lines 210–216.

“we're involved in an old people social club, you hear stories of people who have fallen and the disastrous consequences that can happen. And that has led me to be very, very conscious of it” FG3, P8, lines 185–187.

“and she's walked for probably 30 years, she's 90. And went into hospital and it healed itself, because it was a fracture, and she was in traction I think for a while. And then she had rehab. She's back walking with us because she had all that fitness before. She's just brilliant” FG3, P7, lines 805–809.

“I'm told I've made an incredibly recover[y]. But I too have always done exercises every day and I've walked for 45 min every day and sometimes much longer. It's just been always part of my life” FG3, P10, lines 367–372.

“every time one of them [staff] sees, as you know when you're drinking water you spill a drop and it goes here, every single member of staff who has come in and spotted it has cleared it and said, ‘That's dangerous.' And they take a cloth and wipe it and put it away. So that in the way has impressed on me again.” FG3, P10, lines 291–299.



There were several perceived barriers to patients understanding their risk and preventing their own falls whilst in hospital. Knowledge deficits about falls prevention were a major barrier that could potentially be addressed with education. Four participants were reluctant to interrupt or burden staff by calling for assistance when they needed to mobilize. One person felt that supervision or assistance was unnecessary and had a misperception that they were independent despite significant disability. For some, reduced motivation, and poor understanding of the importance of exercise were barriers to engagement in strength and balance therapies to help reduce falls. Over a third of participants reported poor retention of previous falls prevention education or a gap in their knowledge about risk factors. One younger adult explained that falls education was not relevant to her because she thought she was not at risk of falling. Some older participants perceived falls to be inevitable with aging. Therefore, they did not always prioritize falls prevention practices (Box 4).


Box 4. Poor patient knowledge was a major barrier to falls prevention

“I believe that aging, in itself, as you get older, quite a number of people start losing their balance, apart from other causes, just getting old is a part of it” FG1, P1, lines 169–171.

“perhaps I didn't do them [exercises] long enough, I don't know, but I haven't felt that they have improved my balance at all” FG1, P1, lines 513–515.

“I do usually wear the slippers if I'm walking any further than my room. But if it's in my room, I'm just bare feet” FG1, P3, lines 78–80.

“I think, ‘Oh, someone's probably sicker than me so I can probably do it myself'" FG1, P3, lines 594–596.

“I don't see falling as something that I need to be scared of. But I imagine, as I get older, that is going to something that is going to be an effect. So when I'm in hospital though, it's hard to change that mindset” FG1, F3, lines 356–360.

“I don't want to cause strife for the girls to come along unnecessarily, if you don't think it's necessary” FG2, P5, lines 660–661.

“I've got to admit, I've got lazy at home…I stopped doing the exercises gradually, and I paid the penalty for it… I should have kept on going them. I won't do that again” FG2, P6, lines 187, 189, 192.

“if I can see they're all busy I'll try and work it that I wait until I feel that it's more convenient, if it's not urgent … I don't sort of just press the bell if I can see them scurrying around doing other things” FG3, P9, lines 483–487.





Theme 4: Individual Preferences for Educational Delivery Mode Varied

The participants reported individual preferences for the content and way in which education was delivered. Most people expressed a desire for consistent messages from all staff and for education to also be tailored to individual needs. For the content of falls prevention education, many participants preferred to know more about the consequences of falling, what to expect and do post-operatively, strategies to manage falls and options for information while hospitalized. Some wanted more direction on how to consult physiotherapists, nurses, and occupational therapists for information. Six participants advised that having falls prevention reminders such as posters and resources would be helpful. Small group interactive education was recommended by some people as a useful way of receiving falls prevention education (Box 5).


Box 5. Participant preferences for falls prevention education

“that would be of help, yes [information about improving leg strength]. That's one of the reasons I go to my strength training class” FG1, P1, lines 412–415.

“[Brochure] probably would help it, yeah. And my mind having more flow and I read it and I remember more” FG2, P2, line 527–530.

“it's about, post-operatively, what to expect … I don't actually think about the correlation between the fact that I'm under all these drugs to the fact that that's going to make me less balanced and steady on my feet. Like I don't actually see that correlation naturally” FG1, P3, lines 546–550.

“I think the trouble is, in any sort of organization, the people who have the information and know what should be done, it's so obvious to them and they understand it so well, that they don't necessarily realize that the people who need it don't know it all and have never heard of such a thing” FG3, P8, lines 672–676.

“I am an older person and even though it may not relate to me at the moment, I think I'd like all that information because it makes me aware. I'm just as likely to fall as perhaps not somebody that's had a physical problem” FG3, P7, lines 780–784.

“thinking about the sort of warning sign which I think would be useful to have, just a simple thing like a fall could kill you, watch your step, because I think that as we get older, we tend to forget just how serious a fall could be … So the seriousness of it perhaps could be emphasized a bit more” FG3, P8, lines 767–774.

“Well I found out more today than I have in the last 2 weeks that I've been here” FG3, P11, lines 898–903.






DISCUSSION

Many of the hospital patients that we interviewed were not aware of their risk of falling whilst being an in-patient, despite having advanced age, underlying medical conditions, multiple medications, previous falls or recent surgery. The National Institute of Health and Care Excellence guidelines advise that hospitalized adults aged 65 years or older and hospitalized adults aged 50–64 years with an underlying condition have a heightened falls risk (8). Falls risk is also increased when people have multi-morbidity, cognitive impairment, polypharmacy or a history of recent falls (7, 8). This is reflected in our study where participants who reported multiple falls had multiple co-morbidities and medications. There was a mismatch between this evidence and what many hospitalized adults believed. In agreement with global research, the participants in our trial did not always identify falls as a serious or relevant problem for themselves (33, 34). Some thought that falls only occurred in very old or very disabled people, which is contrary to the published literature (1, 8). Another study by Anderson, Postler (35) showed that patients under the age of 49 had the highest percentage of fallers across 12 months in a tertiary hospital.

Some older adults, including those in our study, perceive falls risk as primarily due to external or environmental hazards such as spills, rugs, cords or clutter (34), rather than personal factors. Whilst in hospital, some people also have a false sense of security and believe that the environmental design of a hospital and the presence of staff protects them from falling (16). They may not be aware of the evidence showing that falls occur in hospitals even with the availability of staff, call bells and modified environments (7, 36). Some patients also take risks due to a limited understanding of falls risk factors (10). Others assume they will maintain their pre-morbid level of function and risk without considering the reasons for their hospitalization (16, 37). Together, these misunderstandings heighten hospital falls risk as well as reduce patient awareness of the need for falls prevention education.

The methods used for hospital falls education varied considerably for the participants in our focus groups. Consistent with the scoping review by Heng et al. (4) the interventions included face-to-face advice from nurses and other health professionals, posters, pamphlets, brochures, bookmarks, occupational therapist led falls prevention groups, and educational videos for patients. The participants in our trial also reported variability of timing, delivery and follow up of patient information and education, which aligned with the findings of Lee et al. (38). Inconsistency in falls prevention education could stem from several factors. The resources required for falls prevention education are modest, yet their cost may have restricted access and availability, as shown by two studies (39, 40). Time constraints or a lack of experience in providing falls prevention education have been shown by other investigators to be associated with unwanted variability in what is delivered (41). Patients in rehabilitation settings may receive different patient education compared to acute settings.

Skelton (42) suggested that staff sometimes follow a generalized falls education protocol, with lack of individualization of falls mitigation interventions. Theoretically, a lack of patient-centeredness in falls prevention education could reduce empowerment and adherence to prevention strategies (43). Moreover, inconsistencies in the provision, content and follow-up of falls prevention education could lead to mixed messages (38). Patients often need to hear the same consistent message from more than one staff member in order to take heed of the strategies. Receiving differing advice, or a lack of advice, from staff members, could lead to uncertainty about how to prevent a slip, trip or fall. When patients are not aware of the gaps in their knowledge, it is difficult to achieve changes in health behavior (14). In addition, some of the focus group participants may not have recalled the education provided. Falls prevention education specific to a hospital environment is likely to require repetition as retention of strategies may diminish once a patient is discharged (12, 44, 45). Prior knowledge may also be incorrectly assumed by nursing staff for patients who have had a previous hospital stay.

Empowerment of patients to prevent their own falls whilst in hospital was a strong theme in our focus groups, with positive empowerment identified as a facilitator in patient adherence to falls prevention education. Patients did not always realize that falls were likely, why falls occurred or how to prevent them, and this was a major barrier. Making this clear appears to be an important step in empowering them to stay safe (10, 11, 46, 47). In addition, some individuals were better able to learn and apply new knowledge than others. In this respect, past behavior, intrinsic motivation and intentions (48) are known to predict future falls prevention behaviors (49, 50). The participants who reported past experiences with exercise and fitness appeared to have greater understanding of falls risk factors and stronger intentions to implement advice from falls education programs. We also found that empowerment was linked with intentions. Jacobs et al. (51) reported that changes in intention are closely associated with changes in physical behavior. Some participants thought that falls were inevitable with age and did not prioritize falls prevention (34). For some there was a low self-perceived risk of falling, which has been associated with low engagement in falls prevention activities (12).

Another facilitator was staff modeling of safe behaviors to prevent falls. Staff modeling safe behaviors was reported by several participants to assist patients to prevent falling. This included modeling how to keep the bathroom floor dry. It also included modeling how to walk safely using an assistive device. Modeling has been shown to increase motivation as advocated in Michie's et al. (14) health behavior change model. Assisting staff to be responsive to patient requests appears to be related to implementing a fall-free environment. Hospital patients are conscious of the busy nature of hospitals and are often reluctant to ask for help when they perceive that staff are occupied. Clinicians can be encouraged to be aware of their body language, voice tone and language when delivering falls education and reassuring patients of their availability to assist (37).

Patient preferences for falls prevention education included individualized interventions and consistent standardized information from all staff. Simplified and consistent messaging has been utilized effectively in health promotion and communication worldwide (52). Small group discussions have been shown to be an effective way to share and build knowledge (53, 54). In agreement with Peel and Warburton (55), our focus groups also highlighted that interactions between participants can generate new insights, allowing for deeper understanding of falls and falls risk in hospital. Small group interaction allows for peer education, which can provide a sense of connection, social benefits whilst being cost-effective (56). This can facilitate engagement and improved uptake in knowledge (56). These preferences reflect aspects of the behavior change model (14). Future clinical practice and hospital falls prevention education programs would benefit from taking these patient perspectives into account. These programs will be able to empower patients further by aligning content and delivery with patient views.

There were several limitations of this qualitative study. All participants were in private hospitals and the results might not generalize to the public (government funded) hospital system. The study was limited to English speaking participants. In addition, data were collected in Australia and the findings might be different for hospitalized patients in other countries. The study was on adults in hospital and are not applicable to pediatric patients or outpatients. For outpatients, some of the findings relating to a false sense of security in hospital could be different. Although patients without cognitive capacity were excluded from the study, these findings were based on unverified recollections that may be affected due to altered mental status in hospital settings. Especially in rehabilitation units, the goal to achieve independence in ambulation may be at odds with an overt emphasis on not falling (57). A limitation of this small study was that only five of 11 patients reported falling over in the last 12 months. In the development of a falls prevention education intervention, past history of falls is a key consideration.



CONCLUSION

Hospital patients in this study had optimistic views about their risk of falling whilst in hospital, which did not always align with their actual risk. The under-estimation of risk was sometimes related to limited knowledge and variable experiences with falls prevention education. Factors facilitating understanding and adherence to falls prevention education included staff modeling of safe behaviors, falls prevention reminders, and tailored simple falls prevention advice to meet individual needs. Falls prevention education groups delivered whilst in hospital increased knowledge and capability. There were varied preferences for falls education delivery and a patient-centered multi-factorial approach appeared to be most successful.
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Physical and social environments of parks and neighborhoods influence park use, but the extent of their relative influence remains unclear. This cross-sectional study examined the relationship between the physical and social environment of parks and both observed and self-reported park use in low-income neighborhoods in New York City. We conducted community- (n = 54 parks) and individual-level (n = 904 residents) analyses. At the community level, observed park use was measured using a validated park audit tool and regressed on the number of facilities and programmed activities in parks, violent crime, stop-and-frisk incidents, and traffic accidents. At the individual level, self-reported park use was regressed on perceived park quality, crime, traffic-related walkability, park use by others, and social cohesion and trust. Data were collected in 2016–2018 and analyzed in 2019–2020. At the community level, observed park use was negatively associated with stop-and-frisk (β = −0.04; SE = 0.02; p < 0.05) and positively associated with the number of park facilities (β = 1.46; SE = 0.57; p < 0.05) and events (β = 0.16; SE = 0.16; p < 0.01). At the individual level, self-reported park use was positively associated with the social cohesion and trust scale (β = 0.02; SE = 0.01; p < 0.05). These results indicate that physical and social attributes of parks, but not perceptions of parks, were significantly associated with park use. The social environment of neighborhoods at both community and individual levels was significantly related to park use. Policies for increasing park use should focus on improving the social environment of parks and surrounding communities, not only parks' physical attributes. These findings can inform urban planning and public health interventions aimed at improving the well-being of residents in low-income communities.

Keywords: park use, physical environment, social environment, low-income neighborhoods, built environment, community health, stop and frisk, physical activity and redesigned community spaces study


INTRODUCTION

There is increasing recognition of the contribution of parks to physical and mental health (1–16). Although there are health benefits related to living near a park (17, 18), many of these benefits involve using the park, such as the opportunity to engage in physical activity, recreation and social interactions (9, 19, 20). However, some studies have found that parks are often underused, especially in low-income neighborhoods (21–23). Thus, research is needed to better understand how attributes of parks specifically, and their surrounding neighborhoods in general, may contribute to increasing park use.

Early research on public spaces has shown that both physical and social environments influence whether people use public spaces, and that the presence of people in a place attracts others (24–26). These findings have led to ecological approaches in public health, such as the conceptual framework developed by Bedimo-Rung et al. (27), which suggests that attributes of the park environment can play an important role in park use. This model has been supported by subsequent studies showing, for example, that the number and type of facilities (physical environment) and programmed activities (social environment) in parks can be positively associated with both self-reported and observed park use (9, 23).

Beyond the park environment, physical and social aspects of the neighborhood environment have also been taken into account in previous studies. For example, studies of park use at the community level indicate that people are more likely to use a park when they do not have to cross a high-speed street to reach it (28), or when they have a safe way to cross such streets (29). A recent study found that walkability, aesthetics, and fewer physical incivilities in the area were related to increased park use in low-income neighborhoods (30). Another study identified environmental disamenities such as crime, lack of pedestrian safety and noxious land uses as barriers that affect the “social access” to parks in disadvantaged neighborhoods (31). Other studies have relied on surveys to analyze park use at the individual level. A study based on self-reported individual measures found that perceived maintenance and safety of the park were considered the highest ranked features that facilitate park-based physical activity (32). However, research findings of studies on the role of crime or perceived safety from crime on park use have been mixed (6, 10, 21, 23, 31, 33–37). Elsewhere, limited research has shown that collective efficacy may be positively associated with park use (38). Lastly, order maintenance policing measures such as Terry stops or stop-and-frisk (stops on grounds of “reasonable suspicion,” at the discretion of police officers) are known to impact the use of public spaces in low-income neighborhoods (39, 40) but have not been examined in relation to park use.

Collectively, studies to date suggest that both physical and social environments of parks and the surrounding neighborhoods contribute to park use, but the relative effect of different dimensions remains unclear. No study, to our knowledge, has examined both physical and social environments at the park and neighborhood level in one setting. In this paper, we leveraged cross-sectional data from GIS, directly observed park audits, and individual surveys from 54 low-income park neighborhoods in New York City (NYC) to address this gap. Our hypotheses were that: (1) Community-level measures of the physical and social environment of neighborhoods are associated with observed park use; and (2) The measures of individuals' perception of the physical and social environment of parks and their surrounding neighborhoods are associated with self-reported park use frequency at the individual level. We constructed and compared parallel models at the community and individual levels to explore these associations.



METHODS


Study Sample

We used baseline data, collected between 2016 and 2018, from the Physical Activity and Redesigned Community Spaces (PARCS) Study (41). PARCS is an ongoing study on the impact of citywide park redesign and renovation on residents' well-being. Study parks were selected in neighborhoods per eligibility criteria for the New York City Department of Parks and Recreation (NYC Parks) Community Parks Initiative (42), which include higher-than-average poverty rate, growth rate, population density, and not having received capital investments in over 20 years (41). A study neighborhood was defined as a 0.3-mile Euclidean radius around each of the 54 study parks. Data were analyzed in 2019–2020.



Study Design

Two separate models of correlates of park use were performed: Model 1 (n = 54 parks) consisted of a geospatial and statistical analysis of observed park use in relation to GIS measures at the community level, while Model 2 (n = 904) involved analysis of self-reported park use and perceived measures at the individual level. All participants were over 18 years old, lived in the study neighborhoods for at least 2 years, intended to stay in the neighborhood for at least 4 years, spoke English, Spanish or Chinese, and had no mobility limitations. The PARCS Study focused its enrollment efforts on public housing residents because low-income residents are the main target population of the Community Parks Initiative. The recruitment process and sample size estimation are detailed elsewhere (41).

The PARCS Study was approved by the City University of New York IRB (#2016-0248) and participants provided written consent prior to study enrollment.



Outcome Variables

Park use was the outcome in both the community- and individual-level models. In the community-level model (Model 1), observed park use was operationalized using the System for Observing Play and Recreation in Communities (SOPARC) (43), a reliable park assessment tool (44). Following this method, observers were trained and visited parks a minimum of four times throughout the summer, between 9:00 a.m. and 5:00 p.m., to estimate the number of park users within a given hour. Two scans were performed at each visit, yielding a minimum of eight observations at each park. Park user counts were averaged for each park.

In the individual-level model (Model 2), self-reported park use was derived from two PARCS survey questions on park use frequency, based on a reliable instrument (2), adapted to a 30-day timeframe to reduce recall bias and to avoid overlapping the park renovation period. The first question asked how often participants visited the PARCS study-specific park in the past 30 days, while the second asked the same but in reference to parks in general. Both had the following possible answers: (1) daily, (2) 4–6 times/week, (3) 2–3 times/week, (4) once/week, (5) 2–3 times/month, (6) once/month, (7) <once/month or (8) no visit in the past 30 days. These categories were recoded into a continuous variable representing the frequency of park visits per month, by transforming each answer into a 30-day range and calculating its midpoint. This was done for both survey questions and the highest value between the two recoded continuous variables was used to represent the frequency of park use for each participant.



Exposure Variables

Exposure variables (Table 1) were classified into two environmental facets (physical vs. social) between two geographical dimensions (park vs. neighborhood). Exposure variables in Model 1 were selected based on previous studies as parsimonious proxies of the physical and social environments of parks and neighborhoods (35). The timeframe for each of these variables corresponded to the 2-year-period prior to the SOPARC observations. Exposure variables in Model 2 were selected from survey questions of the PARCS Study to mirror as closely as possible the constructs in Model 1. These measures included questions from the Neighborhood Environment Walkability Scale (NEWS) (45), the Park Satisfaction and Perception survey (46), and the Social Cohesion and Trust score (47), which have been well-validated in prior studies on parks and health. Details of these measures are as follows.


Table 1. Variable categories and dimensions for Model 1 and Model 2.
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Environmental Dimensions of Parks

In the community-level model, the physical environment variables included the average condition of a park (e.g., litter, infrastructure damage), as evaluated by the Parks Inspection Program (48), and the number of facilities in a park. The facilities count consisted of a sum of athletic facilities (49) and children's play areas (50) within a park. The social environment was represented by the number of permitted events in a park (e.g., sports tournaments, concerts), as reported by the Office of Citywide Event Coordination and Management (51).

In the individual-level model, two questions of the Park Satisfaction and Perception survey were used as measures of the park environment: “I am satisfied with the overall quality of parks in my neighborhood” was used as a proxy of the physical environment, and “Parks in my neighborhood are used by many people” was used as a proxy of the park's social environment. Both response options used a 5-point Likert scale.



Environmental Dimensions of Neighborhoods

Model 1 used two variables as proxies of neighborhood physical environment. The first variable was adapted from Weiss et al. (31) to measure the percentage of noxious land uses (vacant lots or industrial zones). This calculation was done using QGIS 3.10, and required the MapPLUTO 2016V2 dataset from the NYC Department of City Planning (52). The second variable was the total number of traffic accidents from the “NYPD Motor Vehicle Collisions – Crashes” dataset (53). This variable served as a proxy of the neighborhood's infrastructure (e.g., roads, stop signs, pedestrian walkways) that allowed residents to walk safely.

Model 2 used three questions from the NEWS survey to assess perceived physical environment (45). “There are attractive buildings/homes in my neighborhood” served as a proxy for neighborhood attractiveness. In addition, walkability was estimated using the average score of two questions: “There is so much traffic along my street [or nearby streets] that it makes it difficult or unpleasant to walk in my neighborhood.”

For neighborhood social environment, Model 1 included total violent crime count (murder, rape, robbery, and felony assault) from the New York City Police Department (NYPD) Complaint Data – Historic dataset (54). The count of stop-and-frisk instances was also included, as reported in the NYPD Stop, Question and Frisk dataset (55), as a proxy of neighborhood social tension.

In Model 2, the question “There is a high crime rate in my neighborhood” from the NEWS survey (45) was used as a proxy for perceived safety from crime. The Social Cohesion and Trust score was used as a proxy for the degree of social harmony (47). This score, one of two components of collective efficacy, consists of five questions related to cohesion among neighbors and their willingness to act for the common good. The scale has been widely used and tested (47, 56, 57).



Covariates

Both models controlled for age, gender, income, and ethnicity. Model 1 also controlled for park size and neighborhood-level variables: neighborhood population density, percentage of non-Hispanic Whites, percentage of female population, mean individual income, and median age. Demographics within the study areas were estimated with a Cadastral-based Expert Dasymetric System (58), using the American Community Survey 5-year estimates (2011–2016) and the MapPLUTO 2016V2 datasets in QGIS 3.10.

In Model 2, all demographic covariates, except for age, were categorical. A dichotomous question ascertained whether participants' annual household income was below or above $20,000. Ethnicity was recoded from a 16-category race variable and a binary “Hispanic” variable to form categories: “Non-Hispanic White,” “Non-Hispanic Black,” “Hispanic,” or “Other.” Non-Hispanic Whites served as the referent group.



Statistical Analysis

Descriptive statistics were estimated for all study variables in Models 1 and 2. Multiple linear regression was used in Model 1 to determine the association of observed park use with the exposure variables mentioned above, adjusting for neighborhood covariates. In Model 2, a generalized estimating equation with negative binomial distribution was used in a sample with complete data to model self-reported park use on the exposure variables described above, adjusting for individual-level demographics and using robust standard errors to account for the effect of neighborhood clustering. Collinearity diagnostics were satisfactory in both models. All statistical analyses were performed using IBM SPSS v26 (Chicago, IL). Alpha was set at 0.05.




RESULTS


Sample Characteristics

Table 2 presents the neighborhood and park characteristics for the Model 1 sample. Two study parks (3.7%) were over three acres, 23 of the parks (42.6%) were between one and three acres and 29 (53.7%) were one acre or less. The number of facilities in parks ranged from 0 to 18. Eight parks had no programmed events in the 2 years prior to park use observations; 31 had ten events or less, and the two parks with the most programmed events had 147 and 235. The population in the study areas ranged from 3,894 to 41,945 residents, with a mean (SD) of 18,371 (8,390) residents. Most residents in these study areas were low-income [mean individual income (SD) = $22,297.31 (9,648.99) per year] and either Black or Hispanic [mean (SD) = 70.7 (26.9)%].


Table 2. Descriptive statistics for Model 1 (community-level analysis, n = 54 parks).
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Table 3 presents the descriptive statistics of the individual sample in Model 2. Close to half of the participants (45.8%) identified as Hispanic, 37.3% as Non-Hispanic Black, and 7.0% as Non-Hispanic White. Just over half of the participants (53.5%) reported having an annual household income under $20,000. The sample was predominantly female (79.4%), and the mean (SD) age was of 38.7 (12.1) years.


Table 3. Descriptive statistics for Model 2 (individual-level analysis, n = 904 residents).
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Regression Models

In Model 1 (Table 4), after adjusting for covariates, average observed park use was significantly and positively associated with the number of facilities (β = 1.46; SE = 0.57; p < 0.05) and the number of programmed events in parks (β = 0.16; SE = 0.05; p < 0.01), and negatively associated with the count of stop-and-frisk incidents in the neighborhood (β = −0.04; SE = 0.02; p < 0.05). In other words, on average, for every 2 additional facilities available in the park, roughly 3 more people were expected to use the park per hour. For every 6 events organized in the park, one more person was expected to use the park per hour. Finally, for every 25 people stopped by the police during the previous 2 years, one less person per hour was observed using the park.


Table 4. Park use regressed on environmental variables at the community level (Model 1) and individual level (Model 2).
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In Model 2 (Table 4), after adjusting for covariates, self-reported frequency of park use per month was significantly and positively associated with the Social Cohesion and Trust score (β = 0.02; SE = 0.01; p < 0.05). Participants who reported higher perceived social cohesion and trust among neighbors were more likely to report going to the park more often in the past month.




DISCUSSION

This cross-sectional study examined the relationship between the physical and social environment of parks and both observed and self-reported park use in low-income neighborhoods in New York City.

To our knowledge, this is the first study to examine the relationship between the physical and social environment of parks, using both community- and individual-level models. This study is also noteworthy given the dearth of research in low-income neighborhoods with a high proportion of Hispanics and Non-Hispanic Blacks. The multitude of neighborhood parks in NYC provided a unique opportunity to undertake this study. Furthermore, by constructing and comparing the community- and individual-level models, our study was able to operationalize and investigate potential differences or convergence in exposure-outcome relationships between objectively measured vs. self-reported or perceived variables.

Based on the results, actual physical and social attributes of parks, but not quality perceptions of parks, were significantly associated with park use. That the number of park facilities was positively associated with park use corroborates findings from prior studies (9, 33, 34). The significant relationship between programmed activities and park use is also supported by previous research (8, 9, 23, 59, 60). Together, these findings suggest that the more there is to do in a park, the more likely people will visit a park.

Although many prior studies on park use and health have focused on the importance of the physical environment (e.g., safety, cleanliness, lighting), we found that when modeled together, the social environment appeared to be more important. This was bolstered by the consistent findings in both the community- and individual-level models. The significance of social cohesion and trust is aligned with prior findings (21, 38, 57). However, to our knowledge, this is the first study to show stop-and-frisk as a significant correlate of park use. This is important because stop-and-frisk encompasses a political dimension of the social environment and is often emblematic of the deep history of racism and discriminatory practices in a context of power imbalance between those who are privileged or with authority and those who are subjugated (61–63). Therefore, in neighborhoods with high stop-and-frisk rates, the socio-political access to parks may be limited and should be further explored in prospectively designed studies. The significant stop-and-frisk finding can also be supported by studies in procedural and social justice: police harassment hinders low-income people of color's social access to public spaces (39, 40). The literature warns that the consequences of such policing practices on a neighborhood's social fabric go well beyond constraining use of public spaces; such practices can make communities of color feel dehumanized and excluded socially and spatially (39, 40, 64).

In NYC, stop-and-frisk policing was heavily criticized for disproportionately targeting low-income people of color (63), reaching a peak in 2011, when 685,724 stops were recorded; 87% of these involved Black and/or Latinx individuals and 88% were innocent (i.e., no arrests or summons issued following the stop) (65). Subsequently, the NYPD drastically reduced police stops following a court ruling (Floyd et al. v. City of New York) that deemed stop-and-frisk unconstitutional on grounds of racial profiling and discrimination (63). However, the rebranded “Stop, Question and Frisk” still disproportionately targets Black and/or Latinx population: out of 13,459 stops in 2019, 88% were made to people in either of these minority groups (63, 65). In the context of our study, this translated into lower park use among minority low-income populations in NYC. We chose to refer to the practice as stop-and-frisk throughout this paper because that is how the incidents are referred to within the NYPD dataset, and also to emphasize that this type of policing is still problematic, regardless of its rebranding and significant drop in the frequency of stops. Policing practices similar to stop-and-frisk occur in other cities as well, but not all cities publicly share stops data like NYC does, so it can be harder to identify discriminatory practices and study the associations between policing and park use (66).

Another interesting finding of our study was the non-significance of the actual crime and perception of crime variables in the models. Given the importance that some previous studies have attributed to perception of crime as a deterrent of park use (4, 34, 67), a significant relationship might have been expected, especially in the individual-level analysis, as our study had a majority of female respondents and it has been found that women have a higher likelihood of feeling unsafe in public spaces (68). However, as studies have shown mixed results regarding the role of crime in park use (33, 69), and because of the relationship between design features of a park and perceptions of safety (70), more research is warranted to elucidate the circumstances in which crime may be a significant factor. NYC is a highly urban and dense with relatively low crime per capita compared to many other cities. Thus, the role of crime or its perception in park use may be different than elsewhere. The lack of association of the traffic/walkability variables is also surprising, especially since a recent study found pedestrian safety was correlated with more children using parks in NYC (71). It is possible that this factor is more important among children, particularly given the dense and generally highly walkable urban design in a city such as New York.

Despite the study results, we cannot fully conclude that the perceived physical environment of a park is unrelated to park use. It is important to keep in mind that all parks in this study had not received capital funding in at least the past 20 years. Parks with more recent investment might show different results. In a more heterogeneous sample of parks, it is possible that there would be a stronger relationship between perceived physical park environment and park use, but further studies are needed to confirm this.


Limitations

There are several limitations in this study. First, this was a cross-sectional study so no causal relations could be inferred. Second, this study was not meant to comprehensively capture all aspects of the physical or social environment of parks or neighborhoods. Our goal was to construct parsimonious models that could contrast the two environmental and two geographical aspects at community and individual levels in parallel. We sought to include proxy variables with an empirical basis in the literature. Other variables have been identified in the literature (e.g., relaxing atmosphere, shady trees, advertising), but were not included in our study, both because we had no reliable sources of data for our sample, and because the sample of 54 parks in our community-level analysis limited the number of variables we could add to the model. Future studies could build on the present study to design a comprehensive model of environmental correlates of park use and include other variables that we did not take into account. Finally, our study may not be generalizable to other cities, given the relatively unique urban and cultural landscape of NYC.




CONCLUSIONS

As cities increasingly adopt policies to invest in parks and public spaces, it is important to consider that the social environment, including social interaction, cohesion and trust, may be just as, if not more, important than the physical design of such places. This is an area that neither the urban planning nor public health fields has emphasized to date. To foster park use, this study supports prior research on the importance of increasing resources for programmed activities in parks. Furthermore, local policies that affect neighborhood social relationships, such as policing practices, should also be considered and factored into the design of parks. In turn, increased park use may contribute new opportunities for social interaction and for fostering cohesion among residents. However, if social and political access to parks is not guaranteed and enhanced, these benefits may never be realized. This study, given its unique methodological design and focus on low-income, minority-majority communities, makes an important contribution to our understanding of how different dimensions and scales of the built and social environment play a role in park use. Findings of this study can inform urban planning and public health policies and interventions aimed at improving the well-being of residents in underserved communities.
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Male involvement in reproductive, maternal, newborn and child health (RMNCH) is known to improve maternal and child health outcomes. However, there is sub-optimal adoption of male involvement strategies in several low- and middle-income countries such as Kenya. Aga Khan University implemented Access to Quality of Care through Extending and Strengthening Health Systems (AQCESS), a project funded by the Government of Canada and Aga Khan Foundation Canada (AKFC), between 2016 and 2020 in rural Kisii and Kilifi counties, Kenya. A central element in the interventions was increasing male engagement in RMNCH. Between January and March 2020, we conducted an endline qualitative study to examine the perspectives of different community stakeholders, who were aware of the AQCESS project, on the facilitators and barriers to male involvement in RMNCH. We found that targeted information sessions for men on RMNCH are a major facilitator to effective male engagement, particularly when delivered by male authority figures such as church leaders, male champions and teachers. Sub-optimal male engagement arises from tensions men face in directly contributing to the household economy and participating in RMNCH activities. Social-cultural factors such as the feminization of RMNCH and the associated stigma that non-conforming men experience also discourage male engagement.
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INTRODUCTION

The 1994 International Conference on Population and Development in Cairo and the 1995 World Conference on Women in Beijing marked the significant recognition that women's empowerment requires the engagement of men to advance positive improvements in reproductive, maternal, newborn and child health (RMNCH) outcomes. The Beijing Declaration noted a broad consensus to “encourage men to participate fully in all actions toward equality” (1). This intersectional approach demands meaningful male involvement to uncover and address male attitudes, beliefs and practices that sustain gendered power differentials and reinforce inequalities between women and men.

Men have the potential to act as allies, partners, and co-beneficiaries in women's empowerment by recognizing that restrictive gender norms affect both women and men (1). Conventional gender norms that label men with good health service seeking behavior as “weak” may discourage healthy and positive behaviors and ultimately affect men's health-related outcomes (2–4). Further, men play a critical role in the overall health of the family as men's understanding of reproductive, maternal, new-born and child health (MNCH) affects women's access to and uptake of RMNCH health services. In many low- and middle-income settings men determine women and children's access to and utilization of health services with significant implications on their health outcomes (5–8).

In rural Kenya, women traditionally live in social, cultural, and economic structures that espouse patriarchal ideologies and women's disempowerment through limited control over the socio-economic and health features of their lives. This means that men must be encouraged to become active and educated consumers of health services, even those that may not traditionally be of male interest such as RMNCH services (1, 2). Participants from Tanzania and Zimbabwe reported that both men and women valued men's involvement in RMNCH, especially pertaining to positive improvements in maternal outcomes, reduced maternal workload, and increased couple communication (6–8).

Previous research has also demonstrated that in the absence of partner communication, women may incorrectly assume that their partners or spouses oppose family planning and/or RMNCH services (4). Poor communication between husbands and wives, spouses' lack of knowledge of RMNCH topics, social stigma, and competing priorities have all been cited as barriers to male involvement in RMNCH (9, 10). However, a program in India found that targeted outreach and sensitization of men through the integration of male community health volunteers (CHVs) reinforced and complemented the work of female CHVs leading to increased demand for RMNCH services in the communities (11). Given that men's understanding of services may both directly and indirectly affect women's utilization of services, both women and men should be fully and actively engaged in RMNCH interventions.

While benefits of male engagement have been documented and several programs have been implemented in diverse settings to promote male engagement, there remains a need to understand facilitators and enablers of male engagement in RMNCH in the rural Kenyan context. Our research study investigated the facilitators and barriers to working with men to promote RMNCH in partnership with women. We provide practical programmatic recommendations through a critical reflection of gender and relationship dynamics and how men's attitudes surrounding male involvement in RMNCH interventions may be leveraged to strengthen program objectives.



METHODS


Study Design

A qualitative study.



Study Setting

The evaluation study was conducted in AQCESS implementation target areas of Kilifi and Kisii counties. Detailed social–cultural characteristics of the study area can be found in our previous papers (12, 13).



Methods

We conducted 10 focus group discussions (FGDs) and 11 key informant interviews (KIIs) across the two study sites. All participants were individuals who were familiar of the AQCESS project and had lived in the AQCESS area in the past 1 year. Participants were purposively sampled by AQCESS field project coordinators. Key informants were males and females at the county, sub-county and health facility levels. FGDs were conducted separately with female and male CHC members, male and female adult community members, and female and male adolescent community members. The qualitative evaluation explored their perceived and observed barriers to male participation in RMNCH services at the household and at the community levels as well as factors that may hinder men participation.



Interview Process

Data collection was led by a Kenyan qualified social scientist with over 15 years of experience in research, a qualified qualitative consultant and a team of experienced research assistants. The study was conducted between January and March 2020 after ethics clearance from the Aga Khan University (AKU) and the National Commission for Science Technology and Innovation (NACOSTI/P/19/2768). Additional permission and consent for this study was sought from the local communities including the local Health Facility (HF) and CHCs in both the study sites.

Before commencing data collection, research assistants were trained on the approved protocol requirements. Parental/guardian assent was sought for adolescents <18 years of age. All participants provided written consent prior to participating in the study. Interviews were collected in local Swahili language, face to face and after providing the study participants with full disclosure and information on the study objectives, risks and benefits. Interviews and FGDs were conducted with facilitators who were the same gender. Interviews were conducted in the community spaces including facilities and schools that were deemed convenient and confidential for interviews to share their experiences.



Data Management and Analysis

All interview audio recordings and reflective notes were transferred to a password protected computer at AKU's Monitoring Evaluation and Learning Unit (MERL). Audio recordings were deleted after all data was transcribed verbatim by a qualified transcriber from Swahili to English. During transcription process, all transcripts were anonymized by deleting all identifiers such as names to safeguard participants' confidentiality. Translated and transcribed data was checked by the study PI and study consultant who are Swahili native speakers. All the transcripts and reflective notes were uploaded into NVivo 12 Data Analysis Software.

To address reliability and validity, first, the research team, conversant in both Kiswahili and English randomly selected a few audio recordings and complimenting transcripts to verify as well as validate the content of the transcribed data. Secondly, a quarter of the transcripts was coded by two researchers after which they developed a coding framework that was used to code the remaining data, identify categories and main themes.

A data interpretation workshop was held with the research team and the key stakeholders in the AQCESS implementing areas and some of the barriers and facilitators to male engagement presented in this paper were confirmed during these sessions as illustrated in the following table.




CODES, CATEGORIES, AND THEMES






FINDINGS

Key enablers to male engagement included individual and couple information sharing, and the use of community male influencers, while barriers were socio-cultural and economic factors, peer pressure, drunkenness and men's low educational attainment.


Facilitators to Effective Male Engagement

Participants were asked to share their opinion on factors that encouraged male involvement in RMNCH. They mentioned among others; the importance of information sharing on the community health status with men, as to engage them in being part of the solution, and the importance of targeting male education sessions at home early in the morning, as this is typically when men are at home prior to taking on tasks outside the homestead.

I can say this, mostly, those [men] who are not alcoholics or have been, these teachers go to teach these people before they take alcohol and they get to listen to them… Yes, at home before going to take alcohol. The man knows that there is something good here. And those who attend churches are being taught from there on the importance of having a family full of love. If the mother falls sick, the husband carries the burden. So, the church teaches that. And also, those teachers [CHVs] who teaches us at home, they should come before one goes to take alcohol. So even if he doesn't understand on the spot, they [CHVs] should continue visiting him, or during the baraza [community dialogue session], he gets that information there. Just like that.

FGD_Male community members, Kisii 

Most importantly, the participants highlighted that men were more receptive to messages that come from influential male leaders in the community such as church leaders, male champions and teachers. The advice from these authority figures was reported as being impactful in promoting male involvement.

They were supportive and you know men, men listen more to, to the authorities. So, when something is suggested in chief baraza [community gathering] it becomes owned by men. Men own it more….and training of male champions, where you appreciate that their men who actively take part in RMNCH services or promotion.

KII_County gender representative, Kilifi 

Sharing from their observed experience, participants in both Kisii and Kilifi explained that offering men a small stipend after attending community meetings may motivate them to participate in RMNCH initiatives.

Like when they attend the forums, then after the forums, they may be given incentives to give them morale.

FGD_Community Health Committee for women, Kilifi

Any other factors that make it easier, is about, you know men they love that stipend that they usually being given… Yes, at the end of each committee there is a small stipend that they are being given so it motivates them a lot, but it cuts across both men and women.

KII_Health Facility manager, Kisii 

In both Kilifi and Kisii, transportation costs may be a barrier to attend RMNCH health activities, which is compounded with the challenge of balancing informal jobs and prior commitments with attending gender sensitive community seminars. This may imply that men, who are the financial providers for their families, have to choose between losing their income and attending sessions. Stipend may be one method of encouraging them to participate in community meetings as it may be used for transport costs as well as be allocated toward the purchase of household's essentials. However, stipends such as daily allowance for seminar attendance, transport reimbursements and meal vouchers are not sustainable in many instances after the donors have concluded the projects.

In Kisii, specific days (christened “couples day”) set aside at health facilities to counsel couples on health matters were referenced as a facilitator of male involvement, as they increased men's knowledge of RMNCH. These couples' days were hosted at the health facilities, where couples were invited to jointly attend and received information directly from health care workers on RMNCH. As a result, some men became RMNCH champions, demonstrating that this targeted intervention was effective at increasing men's knowledge and support for RMNCH.

Couple's day. On this event they inform us on what is supposed to be done. Even though it is difficult, that brings about a change. Let's say if he went with his wife, and you didn't attend, he will tell you the importance and how he became the champion of the day because we went with my wife and we were told this and that. And it is very easy. In fact, they have tried to enlighten men during this couple's day and they are able to see good progress.

FGD_Male community members, Kisii 



Barriers to Effective Male Engagement

Respondents were asked to reflect and share their views on barriers to effective male involvement. Economic and social cultural barriers were referenced and discussed.

Economic barriers, such as men prioritizing taking part in casual jobs over attending community activities, reflect the tensions that men face in balancing their roles as providers and trying to keep abreast with participating actively in RMNCH activities, and related roles and decisions at the community and household levels. Often the need to take on casual jobs to financially contribute to their families was an overriding priority over attending these scheduled RMNCH activities.

Then the other aspect, it is economical aspect, where men are the bread winners in the family, most families, so, getting men taking part in activities sometimes became a big issue because of lack availability of the same, come for maybe meetings or even accompanying their wives and this kind of things, yes.

KII_County gender representative, Kilifi

It may happen that you have nothing in the pocket needed at home to feed the family and then you are called for a casual job. If like the dialogue is to begin like at 10 and you are called for a casual job, that may take hours or maybe 4 days, so it's challenging, you will decide to go to that job at least get your family something to feed and when I get a chance I will go the next meeting, so, that brings a challenge.

FGD_Male community members Kilifi

They would say they are busy, they have gone to search [look for jobs] for the family and then men value their time, men value their time so that they are called at eight (8) and the engagement is at eleven (11) many of them would have already gone away.

KII_County gender representative, Kisii 

As these narratives demonstrate, the low socio-economic status of communities in Kilifi and Kisiii is an important consideration, demonstrating that male engagement in RMNCH activities must be accompanied with sustainable economic activities embedded in the social cultural context which will reduce the tensions men face in simultaneously trying to attend RMNCH seminars and contribute to the household economy. Some male CHVs reported feeling reluctant to participate in RMNCH activities as there was little to no buy–in for their time contribution. So long as there is no pathway for sustainable economic support, for example the consistent provision of stipends, sustainable male engagement is threatened.

Social-cultural factors such as the feminization of RMNCH issues were reported as barriers to male engagement. Men participating in RMNCH feared being viewed as “weak” by their peers. This discouraged some men from participating in what was perceived to be women's issues. Further, there was significant peer pressure and stigma associated with non-conformity that led men to shy away from being involved in RMNCH activities. Men who take on “care work” or “women's work” are perceived to be weak. For instance, it would be considered unacceptable for a man to carry a child as this is viewed as a woman's role. In this situation, the man would be perceived as the weaker partner in the relationship. This situation illustrates the underlying deep-seated gender inequitable attitudes stemming from the social and cultural norms that impede men's participation in RMNCH. These barriers are captured in the following quotes from Kisii:

Most of them have stigma. Another contributing factor is peer group pressure and cultures. These are the most affecting things in dragging the men behind instead of moving forward in helping the women and taking care of the women during the pregnancy period…. Tradition like we us Kisii we have our own tradition and we have others who also have their own tradition. For the Kisii they say that is the responsibility of the woman let her go to the hospital after she is done, she will come back home. Men do go out to do their own things.

FGD_CHC men, Kisii

Attitude, attitude…They know matters of health care is to the woman and the children, is to the woman and the baby.

KII_County gender representative, Kisii

Yes, another one is culture, just as I explained earlier like a man, you are not supposed to be seen going to the hospital every now and then, for that you will be considered weak, yes, so culture also contributed.

KII_County gender representative, Kisii 

Similar sentiments were also reported from Kilifi.

The barriers are social cultural issues like men being that the issue of RMCAH services is predominantly a women's' issue…

KII_County gender representative, Kilifi

…why he would be going to the clinic regularly, as if, have you become a woman? Such will easily demoralize you…, …if we would listen and follow on what we hear from other people [men], they we wouldn't have accompanied them…because we are told so many things, you have been overruled, you carrying a baby and yet you have a wife, are you the one who married or you got married by her?

FGD_Male community members Kilifi 

By and large, in Kisii, social cultural factors intersected with inadequate knowledge, feigned unavailability and ignorance, which made it difficult for women to be supported by their partners/spouses in attending to household chores and RMNCH services, as the below quotes demonstrate.

Yes, I think its ignorance. Male parents are ignorant, even if you advise them, they are also supposed to do family planning or take their wives to clinics for family planning, they just ignore. Because of that ignorance they just look at it as a woman responsibility. It's partly, there is ignorance, and a man would ignore and say that that is women's duties, for those who have not been enlightened.

FGD_CHC women, Kisii

… Inadequate knowledge I can call it, because majority of the male person there for one reason or the other dropped out of school. And many of those who dropped out of school now are the motor rider, motorcycle riders or some like Bomachoge Borabu borders the Masaai, many of them go to the Masaai place in terms of pretense of farming, so they are normally not very available.

KII_County gender representative, Kisii

There are men who say, in our culture, men are not supposed; so that has made it difficult. Two, is the peer group. The bad company where you are with other men who tells you that if your woman tells you to help her do something then she must have bewitched you. Three, ignorance. We know but we don't want to do. Then lastly, even though it is in the category of peer group, is drunkenness. Alcohol makes this work to be difficult.

FGD_Male community members, Kisii 




DISCUSSIONS

This study examined the perspectives of various stakeholders on the facilitators and barriers to male engagement in RMNCH and not only increased our knowledge and understanding of these, but also exposed potential ways of addressing the existing gaps. Key facilitators to male engagement include individual and couple information sharing. We also identified socio-cultural and economic factors, peer pressure, drunkenness and the low educational background of men as barriers to effective male engagement.

Directly sharing information on the health status in the community with men and doing so at convenient times for men, for instance, before they leave their homes for work is an enabler for effective male engagement. This is consistent with other studies that have shown that providing men with information and involving them in counseling sessions improves support and decision-making for RMNCH (11). In addition, couples' day, an innovative gender-transformative approach involving joint counseling of couples on RMNCH run at the health facilities, was a major facilitator to male engagement.

We identified targeted information sessions for men on RMNCH as a key facilitator of effective male engagement. Further, information delivery was even more impactful when conveyed by male authority figures in the community such as church leaders, male champions and teachers. An innovative approach using the couples' day run at the health facilities, where couples were invited to jointly attend and directly receive information from health care workers on RMNCH was also effective at increasing men's knowledge and support for RMNCH.

A key barrier to effective male engagement was the tension between men's financial responsibilities and their role in contributing to the household economy and the need to participate in RMNCH activities and decision-making. Competing priorities hindered their ability to access information on RMNCH, participate in related activities and make informed decisions. This is consistent with findings from Kenya, where the majority of young women aged 15–24 from several counties reported that their husbands were occupied with work responsibilities and lacked the time to participate in RMNCH activities (14). Thus, it is important to highlight the link between RMNCH and the household economy by providing evidence that the household's financial situation could also be improved as a result of the increased well-being of women and children. An additional implication of this was the importance of intervention timing and scheduling. We found that it was preferred to conduct the health education prior to men leaving their homes early in the morning.

Further, drunkenness was also referenced as a barrier to male engagement as it created additional challenges to reach men with information, effectively engage them on RMNCH and increase their self-efficacy to implement the recommended actions to derive the maternal and child health benefits. This continues to highlight the importance of engaging men at the right time, when they are sober, to achieve the required support and attitudinal changes. There is also need to implement supportive programs, such as alcohol abuse prevention and control interventions, in the communities alongside RMNCH programs to ensure the effectiveness of the proposed RMNCH programs and the creation of enabling family and community environments.

Social-cultural factors such as stereotyping and the feminization of reproductive and maternal health issues presented an additional barrier threatening effective male involvement. Such factors coupled with stigma and peer pressure may hinder even the most well-meaning educational programs targeting men. This finding aligns with others who have found that conventional gender norms that label men's positive health service seeking behavior as “weak” may discourage adoption of healthy and positive behaviors (2–4, 14). To overcome this, broader gender transformative programs are needed at the community level that integrate increased sensitization and promote gender equality alongside male involvement efforts. Community-based awareness programs may normalize this behavior as a way of transforming negative attitudes by depicting men who care for their families through active involvement in RMNCH as “strong” men who love and protect their families. An example that proved to be successful in this study setting was the couples' day approach run at the health facilities that involved joint counseling of couples on RMNCH.

In addition to the socio-cultural factors, ignorance attributed to the low educational status of men was also reported as a barrier to male engagement. This concurs with findings in Nepal where men's educational background was linked to their degree of engagement in RMNCH (15). In this study, men with higher literacy levels were more likely to make informed choices regarding reproductive health than those with lower educational levels. One implication is the important of promoting higher educational attainment for men living in low resource settings and integrating gender equity topics in school curriculum to foster positive attitudes and encourage gender equality from a younger age. Secondly, effective demand-side behavior change and communication strategies must be tailored to men with lower educational levels to improve their ability to participate in meaningful ways in RMNCH programs and address the persistent gender inequities that perpetuate poor RMNCH outcomes.

Policy implementation could include salaried male community health volunteers, income generating activities for sustainability purposes, and introducing a RMNCH syllabus that also promotes the importance of male engagements in RMNCH activities to adolescents in the local schools. Our findings reinforce the importance of male involvement in RMNCH programs and the potential this gender transformative approach has in positively influencing maternal and child health. The study supports similar findings that highlight the positive influence of gender transformative approaches on RMNCH outcomes (5).

The strength of this study is that we interviewed stakeholders who were directly linked to the project activities. This allowed them to provide narratives grounded in their lived experiences during project implementation. The voice of individuals who were direct beneficiaries of project activities is powerful in policy implementation. The limitation of this study is that the study team only focused on the AQCESS implementation areas which may inflict biases to our findings. Future evaluative studies should consider including non-beneficiary, control, areas to compare the efficacy of the findings.



CONCLUSIONS

The findings underscore the critical importance of male involvement in RMNCH programs as well as the need to continually address the underlying gendered attitudes that hinder men's participation in RMNCH. It is important to strengthen and sustain targeted male involvement and education programs to increase men's knowledge and support for RMNCH. Working alongside key male authority figures in the community may have the greatest impact in increasing men's involvement. This study has contributed to defining and unpacking the barriers, facilitators and benefits of male involvement in RMNCH programs in rural Kenya, and provides evidence for building and improving similar gender transformative approaches in RMNCH projects. Other studies are required to assess the feasibility and acceptability of adaptations of male involvement programs that are co-designed with the communities.
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Background: D/deaf and hard of hearing populations are at higher risk for experiencing physical and mental health problems compared to hearing populations. In addition, they commonly encounter barriers to accessing and benefiting from health services, which largely stem from challenges they face in communicating with healthcare providers. Healthcare providers commonly lack tailored communication skills in caring for D/deaf and hard of hearing populations, which lead to difficulties and dissatisfaction for both staff and D/deaf and hard of hearing communities. This research project aims to develop and evaluate a capacity-building intervention for healthcare providers with the goal of increasing their awareness of D/deaf and hard of hearing individuals' experiences with the healthcare system, their distinct needs, and improving their capacity to communicate effectively with this patient population.

Methods: This research project features a participative action research design using qualitative and quantitative methods. Consistent with participative action research, the study will actively involve the target populations, key stakeholders and representative associations. The intervention will be developed and tested through iterative phases. The Integrated Model of Training Evaluation and Effectiveness will guide prospective evaluation of the intervention. The latter will involve qualitative and quantitative assessments in participants before and after the intervention and at 6-months follow-up.

Discussion: Results will contribute to research aimed at decreasing barriers to accessing and benefiting from healthcare services for D/deaf and hard of hearing individuals. Findings will be presented to representative associations and political authorities, as well as disseminated at research conferences and in peer-reviewed journals.

Keywords: D/deaf, hard of hearing, healthcare staff, capacity building intervention, participative action research


INTRODUCTION

Around 466 million people experience some type of hearing loss worldwide [i.e., hearing loss > 40 and 30 dB in the better hearing ear in adults and children, respectively; (1)] and this number may reach 900 million by 2050. This group includes D/deaf and hard of hearing individuals who self-identify themselves as part of the hearing population (lowercase d) or as part of the Deaf community (with a capital D), a minority community with its own culture. Among these groups, Deaf community communicates with sign language, whereas deaf and hard of hearing individuals communicate with vocal language while using hearing assistive devices or communication tools stemming from the local language. In Switzerland, more than one in 100 individuals (0.1%) are D/deaf, whereas up to 13% of the population are hard of hearing (2, 3).

Epidemiological studies have documented a wide range of health inequities in D/deaf and hard of hearing populations. Findings indicate for instance that they are more likely to engage in risky behaviors than hearing populations [e.g., heavy alcohol use, unsafe sex; (4, 5)]. Furthermore, D/deaf and hard of hearing populations are at higher risk of experiencing mental [e.g., depression; (6–8)], and physical health problems [e.g., chronic diseases; (7, 9–11)] comparing to hearing populations.

Alarmingly, despite their need of services, D/deaf and hard of hearing populations experience significant barriers when accessing healthcare services that negatively impact their access to care and health outcomes (12, 13). The most significant barriers stem from communication challenges commonly experienced by both D/deaf and hard of hearing populations, and healthcare providers during clinical encounters (14–16). Examples of challenges include using complex medical terminology or drug prescription instructions, which are not understood by the patient, potentially leading to preventable adverse events (17). Communication and language difficulties also lead to unsatisfactory patient-provider relationships (18, 19). A recent survey conducted in 21 public and private hospitals and ambulatory care centers in the Canton of Vaud (a French-speaking region of Switzerland comprising ~10% of the Swiss population) documented healthcare providers' difficulties in communicating with the target population (20). Similar findings were yielded in another study conducted in the same region that also highlighted dissatisfaction regarding healthcare in the target population (21).

Healthcare providers commonly lack tailored communication skills, knowledge about D/deaf culture and D/deaf and hard of hearing individuals' experience and specific needs (16, 18, 20, 22, 23). This is critical because lack of knowledge has been associated with decreased access to healthcare among individuals with hearing loss (12, 15, 24, 25). Despite its importance, there is currently no formal capacity-building intervention for healthcare providers in the Canton of Vaud in Switzerland aimed at raising awareness about the barriers faced by D/deaf and hard of hearing individuals' in the healthcare system and improving communication (21).

Healthcare providers may use existing educational support offering practical advice and guidance on how communicating with D/deaf and hard of hearing patients [e.g., (26)]. However, although helpful for interested professionals, this education support is likely to reach a very limited number of healthcare providers who are typically overworked. Developing and implementing interventions in the healthcare system is critical to reach a broader audience. However, scarce research to date focused on developing and evaluating training to improve healthcare providers' communications skills with these populations. To the best of the authors' knowledge, only a handful of previous studies focused on developing such interventions and they involved students [i.e., medical and pharmacist students; (27, 28)]. These studies aimed to develop a role-reversal exercise in which students were the patients and Deaf volunteers the medical staff. Findings documented a high level of satisfaction among students, with up to 97% reporting that this experience would have an impact on their attitudes and behaviors in the future (27, 28). However, no longitudinal evaluation was conducted and this program was not tailored to healthcare providers already in the field.

Given the lack of research in this area and the negative experience of D/deaf and hard of hearing individuals while receiving healthcare, an important next step for research is to develop and test interventions tailored to healthcare providers. In response, this research project aims to develop and evaluate a capacity building intervention for healthcare providers to improve their communication skills and increase their awareness of D/deaf and hard of hearing individuals' experience and specific communication needs. The research project will feature a participative action research design. Participative research is particularly critical when it comes to addressing health inequities in minority groups (29). Participative-based research aims at conducting research with communities in a collaborative and equitable partnership, allowing power-sharing process, and building on strengths and resources of the communities (30). Using this design will ensure to develop an intervention that will rely on strengths and resources within the involved community and that will be tailored to their specific needs and expectations. Accordingly, both the content and the format of the capacity building intervention will be developed together with the target populations, key stakeholders and representative associations. The resulting capacity building intervention will be evaluated among healthcare providers (e.g., reception staff, physicians, nurses, pharmacists) using a qualitative and quantitative two-fold measure. First, the intervention content and design (i.e., satisfaction and perception of the intervention content, quality and appropriateness) will be evaluated both quantitatively and qualitatively after receiving the intervention. Second, perception of self-efficacy regarding the skills taught during the intervention and organizational payoffs (i.e., frequency of use or intention to use the skills taught during the intervention) will be measured quantitatively before the intervention, directly after and 6 months later to evaluate changes in participants after receiving the intervention.



METHODS AND ANALYSIS


Setting and Study Design
 
Setting

This research project1 will take place at the Center for Primary Care and Public Health in Lausanne (Unisanté) in collaboration with several medical institutions involved with the target population in the Canton of Vaud, D/deaf and hard of hearing representative associations and D/deaf and hard of hearing individuals. Consistent with participative research, the research team will be multidisciplinary, including staff from the medical, linguistic and psychology sciences, and will include D/deaf, hard of hearing and hearing staff.



Action Research Design

This project will feature an action research design using qualitative and quantitative methods. Action research is aimed at solving practical concrete problems, enhancing staff knowledge and skills, empowering participants and improving the quality of care (31). The action research design features five cyclical and iterative phases (see Figure 1): (1) Problem identification (identify and define the problem); (2) Action planning (design the action based on phase 1 data); (3) Implementation of the action; (4) Evaluation of the action; and (5) Learning and refinement (i.e., action refinement and dissemination) (32).


[image: Figure 1]
FIGURE 1. Research project timeline by research action phases.




Patient and Public Involvement

Action research allows for a bottom-up approach, involving the target population, the stakeholders and the researchers to better understand and address an identified problem through active collaboration (33). Accordingly, the research team will include three D/deaf and hard of hearing research collaborators who will be involved in the intervention development. Together with the hearing research staff, they will develop the content and format of the intervention based on results yielded in Phase 1. Furthermore, the three D/deaf and hard of hearing research staff will be the trainers during the intervention. Finally, they will be involved as co-authors in findings' dissemination related to intervention development and evaluation (i.e., presentations, critical review of manuscripts and co-authorship). Participative research will also be operationalized through establishing an advisory committee including D/deaf and hard of hearing individuals, association representatives, involved stakeholders and experts. This committee will provide ongoing feedback and advice to the research team and will also participate in the intervention development.

As shown in this Figure 1, the project started in November 2019 and is scheduled to be completed in 2 years and 2 months over five phases of research action.




Study Procedures in Phase 1: Problem Identification
 
Institutional Partnerships

The research team previously created partnerships with 5 medical institutions involved with the target population in the Canton of Vaud including clinical units from the home institution; geriatric acute services and geriatric rehabilitation unit at Lausanne University Hospital, the local nursing home association (HévivA) and the local home support association (AVASAD). Heads of partner institutions will provide support to the research team to promote the research study within the institutions.



Advisory Committee

The research team previously formed an advisory committee including two D/deaf and one hard of hearing individuals; two healthcare providers with experience with the target population; a representative of administrative healthcare staff; representatives from D/deaf and hard of hearing-focused associations; and one interpreter in French sign language. The committee will be involved in the development of the intervention and will provide ongoing feedback through regular meetings.



Phase 1 Data Collection

The research team will conduct qualitative assessments with healthcare staff and the target population to clarify the barriers, needs and gather advice on the intervention content being developed. This phase will aim to understand and describe the issue and needs from the perspective of the target population.



Healthcare Staff Participants

Healthcare providers and administrative staff from the partner institutions will be invited to participate in one-on-one semi-structured interviews. Inclusion criteria include being 18 years or older and having cared for or assisted at least one D/deaf or a hard of hearing individual in a healthcare work environment. A group characteristics sampling per quotas by functions (i.e., physicians, nurses, other) was selected as purposeful sampling. We expect that between 5 to 10 interviews per type of healthcare staff will be necessary to achieve saturation, leading to around 15–30 interviews.



D/deaf and Hard of Hearing Individuals

Inclusion criteria include being 18 years or older and being D/deaf or hard of hearing. A group characteristics sampling per quotas by hearing loss (i.e., D/deaf vs. hard of hearing) was selected as purposeful sampling. We added a group characteristics sampling per quotas by age (i.e., 18–64 vs. 65 and older) for hard of hearing individuals to account for age-related hard of hearing (i.e., around 65) vs. more precocious forms of hard of hearing. We expect that between 5 to 10 interviews per quota will be necessary to achieve saturation, leading to 15–30 interviews.

Recruitment will be conducted with the support of D/deaf and hard of hearing-related associations and within the participating nursing home. In addition, a short video promoting study participation in sign language will be posted on the websites of D/deaf associations. When first getting in touch with interested participants, the research team will ask them to indicate their preferred mode of communication for the one-on-one semi-structured interviews. When necessary, the research staff will conduct semi-structured interviews with French sign language interpreters.



Phase 1 Qualitative Analysis

Semi-structured interviews will be audio recorded and transcribed verbatim. Personal identifiable information will be removed from transcripts prior to data coding. We will use conventional content analysis to analyze data (34). The research team will code the data using a constant comparative process (35). Initial coding will be conducted separately using line-by-line technique, whereby coders narrate the actions occurring in the data. Following independently initial coding, we will create a codebook in consensus meetings, pooling incident-by-incident codes and removing collapsing idiosyncratic or redundant codes. Next, we will use the codebook to independently double-code 10% of the sessions. After reaching adequate intercoder consistency (80%), a single coder will code the remaining sessions. Finally, feedback from the advisory committee will serve as a means of assessing fit and resonance of findings.

This process will be conducted independently with data yielded among healthcare and administrative staff and with data collected in the target population. Qualitative analysis will be conducted using Atlas.ti software.




Study Procedures in Phase 2: Action Planning

This phase will start with workshop involving the advisory committee aimed at defining a concept for the capacity building intervention and creating potential solutions. The research team will then rapidly develop a prototype intervention, based on ideas generating through the workshop and qualitative findings from Phase 1. The research team will organize the first capacity building intervention that will be tested in the next phase (Phase 3) through partner institutions.



Study Procedures in Phase 3: Action Implementation

A first round of the capacity building intervention will take place in the partner institutions. We expect around 2 participants from each partner institution to participate in the first round of testing. After the intervention, participants will complete a short questionnaire and participate in a focus group to evaluate intervention's content, quality and appropriateness and assess their overall satisfaction (see Table 1 and Phase 4 for more details regarding the evaluation).


Table 1. Summary of measures by action research phase.
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A second improved version of the intervention will then be developed based on the findings yielded in the first round of testing and through discussions with the advisory committee. A second round of the intervention will be organized to test it (involving new participants); for this second round, we expect including between 5 and 15 participants by partner institution (n ~ 50). The same methods will be applied to evaluate the improved version of the intervention.



Study Procedures in Phase 4: Action Evaluation

The theoretical framework that will guide the intervention evaluation is the Integrated Model of Training Evaluation and Effectiveness (IMTEE) (36). According to the IMTEE, the needs' analysis' results (i.e., data gathered during Phase 1) inform the content and design of the intervention, which enhances changes in participants and in organizational payoffs. Accordingly, the intervention evaluation will examine intervention content and design (i.e., satisfaction and perception of the intervention content, quality and appropriateness); changes in participants (i.e., perception of self-efficacy, attitudes toward skills taught during the intervention); organizational payoffs (i.e., frequency of use or intention to use skills taught in the intervention).

The questionnaire that will be used to evaluate the intervention will be developed to fit intervention specific content and adapted from past research using the IMTEE framework (37, 38). Once developed, it will be pre-tested in healthcare providers (n = 10) to ensure items' understanding. Table 1 presents measures assessment by phase.


Data Collection After the First Round of Capacity Building Intervention

Participants will be asked to rate their satisfaction regarding the intervention and to evaluate its content, quality and appropriateness (37). They will also be invited to participate in a focus group shortly after the intervention.



Quantitative and Qualitative Analysis (First Round of Intervention)

Descriptive statistics will be used to analyze quantitative data assessed with the questionnaire, whereas qualitative data yielded from focus groups will be analyzed using the same methods described in Phase 1.

The second version of the intervention will be refined based on results with the support and guidance of the advisory committee, which will lead to the creation of the second and final version of the intervention.



Data Collection After the Second Round of Intervention

For the testing of the second intervention, quantitative data will be collected at pre-intervention (T0), post-intervention (T1, just after the intervention) and at 6-month post-intervention (T2), whereas a qualitative assessment will be conducted at T1 (see Table 1). A questionnaire will be used to assess the following dimensions:


Intervention Content and Design

We will adapt and use the questionnaire from the first round of testing to evaluate reactions of participants regarding the intervention at T1 (36).



Changes in Participants

We will use 3–5 items to measure perceived self-efficacy to apply the skills taught during the intervention, 3–5 items to evaluate perceived acquisition of knowledge and 3–5 items to assess attitudes toward the intervention content (37, 38) at T0, T1 and at T2.



Organizational Payoffs

We will use 6–10 items to assess the intention to use and use frequency of the newly acquired skills use over the past 6 months (37, 38) at T0, T1, and T2.

These dimensions will also be evaluated qualitatively through focus group at T1.




Quantitative and Qualitative Analysis (Second Round of Intervention)

Quantitative data will be screened for missing cases, outliers, and normality of distributions using descriptive statistics. Main analyses will comprise multilevel models (i.e., MLM, mixed effects model) (39). MLM examines the effect of time (after receiving intervention) on dependent variables (changes in participants, organizational payoffs). We will include sources of random variability at the group level accounting for between-group differences and another random effects for the individual accounting for within-person differences in the repeated measures. MLM will be adjusted for demographic variables, role (i.e., nurse, physician, administrative staff) and years of experience. Analyses will be conducted using STATA. The significance level will be set at p = 0.05.

Qualitative data yielded from focus groups will mirror the analysis methods used in Phase 1.



Phase 5: Learning and Refinement

As previously mentioned, Phase 5 will take place after the first round of intervention testing and evaluation. It will aim to refine the intervention based on results yielded in the evaluation from test 1 with support of the advisory committee, thereby creating the final version of the intervention.




Ethics and Dissemination

This research project does not involve assessment of personal and clinical data; therefore, it was seemed exempt by the Human Research Ethics Committee of Lausanne University Hospital. It will follow the ethical guidelines outlined in the Declaration of Helsinki and is based on informed consent. All participants will receive an information sheet prior to the interview; they will be informed of the nature of the study, its objectives, the procedures involved, the expected timeline, and the potential risks and benefits it may entail. We will obtain written informed consent of participants who will participate in the intervention (6-months assessment). Regarding the exploration phase, we are conducting semi-structured interviews, mostly from distance because of the COVID-19 pandemic and we obtain informed oral consent (we have audio recording of those). Consistent with the approach described above, participants receive the information sheet prior to the interview. A sign language interpreter participate in this process with D/deaf participants to ensure content understanding. Prior to beginning the interview, the research staff carefully explains all the information included in the information sheet and provides time to the participants to ask questions and make comments. No personal clinical data are being assessed, participants being asked to talk about their experience with healthcare providers and to provide insight into how developing an intervention tailored to healthcare providers to improve their communication skills.

Several steps will be taken to ensure data protection and confidentiality. First, all data collected on participants will be retained at the host institution in locked filing cabinets and on secured protected electronic files. Second, all data collected on participants will be identified through a randomly generated, unique personal identification number (PIN). A master list of PINs will be available only to research staff involved in this project.

We will protect data against disclosure in a few ways. First, published reports will be devoid of all identifying information of participants. Further, access to data will only be granted to the research staff explicitly allowed to access them by the study project leaders. Finally, only deidentified datasets will be made available for co-investigators to run potential additional secondary analyses.




DISCUSSION

This paper describes the protocol of an action research study aimed at developing and evaluating a capacity building intervention for healthcare staff to increase their communication skills and awareness of D/deaf and hard of hearing individuals experience and specific needs. Action research applies to this research project for several reasons. It is an appropriate method to solve practical problems; improve healthcare and professional practices; develop knowledge and new skills in healthcare and evaluate changes through cycles of practice and reflection (40).

Through its participative approach, action research empowers both communities and stakeholders. Past research highlighted the potential of this approach to address health disparities in minority groups (41), including the target population of D/deaf and hard of hearing individuals (42). Action research encourages stakeholders and communities actively participating in decision-making thorough every phase of the research project, which both empowers and supports them. Accordingly, stakeholders and D/deaf and hard of hearing individuals will be actively involved in each phase of the research project.


Significance

In addition to experiencing significant health inequities (6–11), D/deaf and hard of hearing individuals commonly face barriers in accessing and benefiting from health care services (12, 13). Among those, barriers stemming from communication difficulties with healthcare providers are the most important (14–16). It is therefore critical to improve communication skills and awareness of D/deaf and hard of hearing individuals in healthcare providers to help decrease barriers and improve care when accessing healthcare services.

This research project will indirectly tackle access to care among D/deaf and hard of hearing populations in several ways. According to Levesque and colleagues model, healthcare access depends on five dimensions of services (i.e., approachability; acceptability; availability and accommodation; affordability; appropriateness) and five corresponding patients' abilities (i.e., ability to perceive; ability to seek; ability to reach; ability to pay; ability to engage) (43). Specific skills and knowledge developed through the intervention might affect both acceptability and ability to seek, as well as appropriateness and ability to engage. Acceptability refers to cultural and social factors making the services acceptable, whereas ability to seek healthcare includes factors determining the intention to seek care. Ability to seek health care relates to the extent to which care is organized and provided in a way that meets patients' specific needs. Accordingly, by improving awareness of D/deaf and hard of hearing experience, needs and knowledge of D/deaf culture in healthcare providers, the intervention may improve services acceptability and thereby patients' intentions to seek care.

Service appropriateness refers to the fit between patients' needs and health care provided and relates to its technical and interpersonal quality. Relatedly, ability to engage in care refers to the patients' participation, involvement and motivation, which relates to the communication capacity. Hence, by improving communication skills through the intervention, healthcare providers might provide cares that better fit patients' specific communication needs, which might in turn increase their involvement and motivation regarding treatment.



Challenges and Limitations

The participative approach of the research project is a strength because by involving communities, stakeholders and researchers in an equitable way, it enables positive and lasting changes (41). However, this approach will bring its own challenges, such as navigating multiple relationships and handling differences in values and expectations that might arise across D/deaf, hard of hearing individuals, stakeholders and researchers. To face these challenges, regular meetings will be organized to facilitate communication. Conducting the research project will require research knowledge and experience, flexibility, pragmatism, open-mindedness, as well as strong communication and negotiation skills.

Furthermore, although past research successfully involved D/deaf and hard of hearing communities together (15, 44), this represents another potential challenge. Beyond the shared disabling loss, there are important distinctions among individuals with hearing loss stemming from used languages (i.e., spoken language with supportive tools vs. sign language). Qualitative analysis will be carried out with attention paid to the difference that will likely emerge in the data obtained from the two populations. The latter will be taken into account when developing the content and design of the intervention.

Another expected challenge pertains to the barriers that may exist among healthcare providers to attend the intervention. Healthcare providers are often overworked with limited time to attend trainings; furthermore, they may have other priorities, which could mitigate their motivation to attend the intervention. To address this challenge, we created partnerships with 5 medical institutions involved with the target population, in which we will test the intervention. If preliminary findings from this research project show that the intervention is promising, future work will be necessary to find means to further implement the intervention in ways that are compatible with healthcare providers' schedule in order to reach the most of them.

It is also important to consider the limitations of this research project. Regarding the intervention assessment, the design of this study allows to evaluate healthcare providers' trajectories after receiving the intervention. A well-known limitation related to this design is regression to the mean. We believe however that the proposed within-subjects' design is consistent with the aim to develop and provide a first evaluation of the intervention. To address this limitation, we will use qualitative data to complement quantitative findings. That said, future research conducting a randomized trial will be necessary to provide evidence for efficacy.




CONCLUSION

D/deaf and hard of hearing individuals represent a vulnerable population multiply affected by medical and psychological problems. Healthcare providers often lack communication skills and knowledge related to D/deaf and hard of hearing individuals' specific needs, which relates to decreased access to healthcare (12, 15, 24, 25). In response, this research action project aims to develop and evaluate an intervention for healthcare providers aimed at increasing their awareness of D/deaf and hard of hearing individuals distinct experience and needs and to improve their communication skills with this population. The resulting intervention may contribute to decrease barriers in accessing and benefiting from care in these populations.
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FOOTNOTES

1This study is part of a larger project including two additional and non-directly related goals (1) developing a tool to identify D/deaf and hard of hearing patients within the healthcare system; (2) identify optimal approaches to disseminating information on the healthcare system and medical rights to D/deaf and hard of hearing individuals and their relatives.
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Aim: This study aimed to assess the knowledge, attitude, and practice (KAP) of security and safety workers toward the COVID-19 pandemic in Saudi Arabia.

Methods: A cross-sectional survey was conducted between April and July 2020 using a self-developed structured questionnaire that was randomly distributed online among security and safety employees in government or private sectors.

Results: Among the 712 participants, 53.9% were female and the respondents' mean age was 39.43 years. Television was chosen as the most reliable source of information by 75.0% of the participants. Most of the respondents had a sufficient knowledge about the COVID-19 pandemic, as the majority of them answered the knowledge questions correctly. The significant predictors for their knowledge were their educational level, age, marital status, parenthood status, and employment sector (private or government). Our study revealed an overall 98.6% positive attitude of safety and security workers toward COVID-19. Majority of the respondents were following good and safe COVID-19 prevention practices.

Conclusion: High level of knowledge was reflected in both the attitude and practice of the participants toward the COVID-19 pandemic.

Keywords: COVID-19, pandemic, attitudes, practices, worker


INTRODUCTION

At the end of December 2019, a novel virus, Severe Acute Respiratory Syndrome-Coronavirus-2 (SARS-CoV-2), termed COVID-19, surfaced in Wuhan, China, and has since spread widely across the globe with a substantial clinical impact (1). Based on the currently available information, COVID-19 is a highly contagious disease which can spread through human-to-human transmission. Its primary reported manifestation includes fever, fatigue, dry cough, myalgia anorexia, and sore throat (1, 2). Global concerns about the spread of the virus have risen due to its high transmissibility primarily as respiratory droplet discharge from the mouth or nose through coughing or sneezing (2). It has also been reported that the coronavirus is found in the tongue, mouth floor, and salivary secretions of affected patients, hence, highlighting the potential diagnostic capability of human saliva for the early detection of COVID-19 (3). Early and rapid findings through saliva can help to control the spread of the disease as well as further outbreaks of contagious viruses (3). A systematic review of COVID-19 patients has revealed that individuals with hypertension, diabetes, cardiovascular, and respiratory system diseases belong to the most vulnerable groups (4). Recently, the U.S. Food and Drug administration approved the antiviral drug Remdesivir to be the first and only approved COVID-19 treatment to date (5). At present, a couple of vaccines have been approved to be used in different countries so far. Therefore, to minimize the spread of the virus, preventive measures as recommended by competent authorities are of utmost significance. The ultimate decision on patient management and treatment should be made by the clinician to provide pertinent data in the patients' best interest (6), while adherence to the recommended measures is largely determined by the knowledge, attitude, and practice (KAP) of the community (7).

Saudi Arabia recorded the first confirmed case of COVID-19 on March 2, 2020 (8). With the continuous increase in the devastating numbers of new cases reported globally, on March 11, 2020, the World Health Organization (WHO) declared this outbreak a global pandemic (9). According to the WHO report, as of September 24, 2020, 31,664,104 confirmed cases and 972,221 confirmed deaths had been recorded in the world (10). By then, Saudi Arabia had also been seriously affected by the COVID-19 pandemic, with reports of 331,359 confirmed cases and 4,569 deaths (11). However, early precautionary procedures had been adopted by March 8, before the first case in Saudi Arabia was detected. These included the suspension of entry into KSA for Umrah as well as the closure of all schools and universities in both governmental and private sectors across the country thereby establishing provisions of alternatives to ensure continuity by distance learning. Also, travel to and from specific countries was initially banned on March 9. However, once the cases started to increase in neighboring countries, the government also barred entry to individuals without passports from the Gulf countries to avoid possible transmission emanating within the region in the immediate 2-week period. In particular, precaution was called for at this time requiring any person who has visited Iran recently or during the previous 2 weeks to contact the health authorities for SARS-CoV-2 testing. This was followed by the suspension of all international travel on March 14 for 2 weeks. The closure of malls, restaurants, and coffee shops followed 2 days later, leaving only the supermarkets and pharmacies open, and finally the closure of mosques on March 17. The number of cases continued to rise thereafter, triggering a partial curfew between 7 p.m. and 6 a.m. for 3 weeks starting on March 23. However, the continued culmination in the infection rate triggerred the extension of the curfew initially from 3 p.m. and later to a full day (12).

By the time we launched our data collection on April 30, 2020, the partial curfew had returned to 9 a.m. until 5 p.m. The chronological sequence of events during our study is summarized in Table 1.


Table 1. Sequence of events in fighting COVID-19 during the study period (13, 14).
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Studies on knowledge, attitude, and practice (KAP) toward infectious diseases can collect information on what is known, believed, and done by a specific population and helps predict the outcomes. Moreover, such studies are important because the readiness to fight communicable diseases like COVID-19 begins with adequate knowledge, a positive attitude, and safe practices (7, 15). In contrast, it is believed that inadequate knowledge, negative attitudes, and unsafe practice toward infectious diseases lead to unnecessary chaos which facilitates the rapid spread of infections, thereby complicating efforts to preclude the spread of the disease (16). There is a paucity of KAP data on COVID-19 prevention among communities. At this critical moment of a rapid rise in cases, it becomes mandatory to conduct such a study to comprehend the community awareness and preparedness to fight against the disease, to facilitate putting in place evidence-based strategies in addressing the identified shortcomings in guiding future management of the disease. Moreover, it is not clear as to whether certain professional groups within a society may respond to the spread of the disease in a particular fashion, as compared to the rest of the community in general. Hence, the present study aimed to explore the KAP of security and safety workers in the prevention of the spread of COVID-19 in Saudi Arabia.



METHODOLOGY


Study Design and Setting

A cross-sectional survey was conducted between April and July 2020. All security and safety workers in the government and private sectors (hospitals, universities, ministries) in Saudi Arabia who are able to read and write and willing to participate irrespective of COVID-19 infection status were included in the study. The selection of the security and safety workers as study subjects was facilitated by the fact that the first two authors had an administrative assignment of managing a security and safety administration. Individuals who did not meet the above inclusion criteria were not eligible and were thus excluded from the study.



Sample Size

The required sample size for this study was calculated using the Raosoft sample size calculator employing a margin of error of 5% and a confidence interval of 95% (17). An estimated sample size of 377 individuals was determined as an adequate number for the study. However, to minimize the errors, the sample size taken for this study was 712.



Enrollment

The participants were enrolled between April 30, 2020 and July 2, 2020. Enrollment time was divided into six periods according to the precautionary measures at that time. The first period started from April 30, 2020 until May 6, 2020 observing partial curfew from 9 a.m. to 5 p.m. In the second period (May 7, 2020 until May 5, 2020), the curfew time stayed the same. However, penalties for any social gathering were imposed and a 24-h curfew for Eid Al-Fitr days was applied in the third period running from May 28, 2020 to May 30, 2020. These curfew times were changed to start at 6 a.m. and end at 8 p.m. and penalties were imposed for not wearing a face mask in the fifth period. In the last period covering June 21, 2020 until July 2, 2020, the curfew was lifted, but penalties were enforced for not wearing a face mask, refusal to have temperature checked on entering a public or private sector, as well as failing to adhere to the social distancing rules (12).



Outcome Measures

The present study examined the level of knowledge, attitude, and proper practice toward COVID-19 prevention using gender, age, education level, marital status, and work sector as potential explanatory variables among the security and safety workers in Saudi Arabia.



Study Questionnaire

A standardized (structured, pre-coded, and validated) questionnaire was developed, based on an extensive literature review of previously published literature (7, 15, 18) as well as recent available information from the World Health Organization (WHO) and Saudi Ministry of Health (MOH) official websites. The survey questionnaire was refined from validated questionnaires that had been previously used to address our objectives. The designed questionnaire was validated in two steps. First, the initial draft of the questionnaire was sent to a group of experts in related fields to reflect on the relativity, simplicity, and importance of the questions. Secondly, the structured questionnaire was validated by piloting the survey on a group of 12 participants to make sure that the survey would work properly. Suitable amendments were then made to develop the final questionnaire based on their feedback. The pilot study data were not included in the final analysis. Since it was not feasible to conduct a community-based sampling survey during this critical period, we decided to collect the data online. Hence, the survey was made available on the “Google Forms” online survey platform, which is considered user-friendly and easily accessible on different web browsers (19). Also, the published survey was promoted in social media platforms to reach the target sample size. The self-reported questionnaire was divided into four sections. The first section consisted of 12 questions that determined the respondent's perceived level of knowledge concerning COVID-19. The second section of the survey consisted of eight questions addressing the attitude of the respondents. The third section included seven statements determining their practice toward the disease, while the fourth section included items providing information about the demographic characteristics (age, gender, educational level, marital status, and workplace) of the respondents. The questionnaire was designed in English, subsequently translated into Arabic for the convenience and easy understanding of the participants, and pre-tested to ensure that it maintained its original meaning.



Assessment of Knowledge, Attitude, and Practice

Knowledge was assessed by a three-item scale. A score of one point was given if the correct answer was chosen and zero in the case of a wrong answer or “do not know” response. The total knowledge score was calculated by adding the scores with a maximum obtainable score of 12 for each participant. Total knowledge score was expressed as mean (SD). Total knowledge score was categorized into two levels, poor knowledge (≤ 10), and good knowledge (>10). The attitude score was calculated as a continuous variable by adding the respondent's number of appropriate answers to eight questions. One point was allotted for each appropriate response (agree) that was considered as a positive attitude and zero was given for each “disagree” or uncertain response, which was considered as a negative attitude, with a maximum attainable score of six for each participant. The mean attitude score for each respondent was calculated by dividing the total attitude scores by eight. A score of ≥0.5 was taken as positive and <0.5 as negative attitude. The practice score was calculated as a continuous variable by adding the respondent's number of appropriate responses to seven questions. Two points were given for “Yes,” one point for “Sometimes,” and zero points were given for “No” with a maximum obtainable score of 14 for each participant. Mean practice score for each respondent was calculated by dividing the total practice score by seven. A score of ≥1 was rated as good and <1 as poor practice.



Statistical Analysis

Descriptive analysis was conducted, and data were reported as percentage and frequency. Knowledge scores, attitudes, and practices of the respondents according to their demographic characteristics were compared by independent-samples t-test, one-way analysis of variance (ANOVA), or Chi-square test as appropriate. Binary logistic regression analyses were used to identify the factors associated with attitudes and practices. Spearman's rank correlation coefficient (p < 0.05) was used to evaluate the association between knowledge and attitude or practice. Data were analyzed using the Statistical Package for Social Sciences (IBM SPSS Statistics, version 26). The statistical significance level was accepted at p < 0.05 (two-sided).



Ethics Approvals

Ethical approval for this study was obtained from the King Saud University College of Medicine Institutional Review Board. Since this study was conducted during the lockdown period, a Google survey was prepared with an online informed consent form on the first page carrying a brief explanation of the objectives and benefits of the study emphasizing the confidentiality of personal data and its sole use for the scientific work. Individuals were asked to complete the written consent prior to their contribution in the study.




RESULTS

The demographic descriptions of the respondents are summarized in Table 2. A total of 712 security and safety workers participated in the study. Of these, 53.9% were female. The respondents mean age was 39.4 years [standard deviation (SD): 7.97, range: 20–62]. Around 60.0% of the respondents possessed educational qualifications of a high school certificate or below, while 40.0% of them held a Bachelor's or higher degree. The majority of the participants (87.5%) engaged in field work and 89.4% were on duty during the period from February 2020 to May 2020 (at the time of the onset of COVID-19). Furthermore, the majority of them (71.9%) were Riyadh (the capital city) residents.


Table 2. Sociodemographic characteristics of participants (N = 712).
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The main source of COVID-19 information reported by the participants was television, (75.0%) followed by internet and social media (51.3%), and by newspapers (23.3%). Results are summarized in Table 2.


Respondents' Knowledge Level About COVID-19

Table 3 describes the current status of COVID-19 knowledgeability among security and safety workers in Saudi Arabia. The mean total knowledge score was 10.6 ± 1.4. A total of 435 (61.1%) respondents showed good knowledge, while 277 (38.9%) exhibited the opposite. Poor knowledge was more apparent in response to questions related to the symptoms of the disease, availability of certified treatments and vaccines, transmission, preventive measures, and ways of protection from COVID-19 in which the rates of incorrect responses were 47.1, 20.8, 22.4, 44.7, and 28.5%, respectively.


Table 3. Respondents' level of knowledge about COVID-19 (N = 712).
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Respondents' Attitude Toward COVID-19

Of the 712 respondents, 702 (98.6%) showed a positive attitude (0.84 ± 0.09), while 10 (1.4%) displayed a negative attitude (0.27 ± 0.16) toward COVID-19. The mean score of the group's attitude toward the disease was 0.83 ± 0.11. The majority of the respondents (n = 670, 94.1%) agreed that COVID-19 is preventable, will eventually be successfully controlled (n = 587, 82.4%), and that the Kingdom of Saudi Arabia will be able to eradicate the new epidemic (n = 685, 96.2%) (Table 4).


Table 4. Distribution of participant response to attitude related questions on COVID-19 (N = 712).
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Multiple logistic regression analysis revealed a significant association between the respondents and chronic disease (vs. others, OR: 0.354, P = 0.001) with the disagreement that COVID-19 infection is preventable. Female gender (OR: 0.693; P = 0.029) and age group of 35–49 years vs. 50+ years were significantly linked (OR: 0.694; P = 0.004) to the disagreement that COVID-19 will eventually be successfully controlled (Table 5). The attitude toward the ability of Saudi Arabia to eradicate the new epidemic differed across the categories of marital status (married vs. others, OR 0.421; P = 0.027). Accordingly, childless respondents were 2.5 times (OR: 2.512; P = 0.020) more likely to display a negative attitude (A3) as compared to those with children (Table 5). Furthermore, while the majority of the respondents agreed to wearing face masks during working hours (n = 635, 89.2%), the 35–49 year age group (vs. 50+ years) were inclined to disagree (OR: 0.549; P = 0.041) with doing so. The most noticeable negative attitude was expressed on the question of whether or not the handling of COVID-19 patients threatened them (0.12 ± 0.32). This differed significantly between genders (female vs. male, OR: 0.916, P = 0.002) (Table 5).


Table 5. Factors affecting good attitude among the participants toward COVID-19.

[image: Table 5]

Nearly all of the respondents agreed on the closure of schools and workplaces during the COVID-19 pandemic as a preventive measure and that the implementation of such measures could stop the spread of the disease (n = 702; 98.6%, n = 701; 98.5%, respectively). These attitudes differed significantly across the educational levels and parenthood status. Childless respondents were 4.7 times (OR: 4.709; P = 0.016) more likely to express a negative attitude toward school closure (A6) and 3.8 times (OR: 3.767; P = 0.028) more likely to disagree with the implementation of preventative measures (A7) as compared to those with children (Table 5).

In total, 681 of the participants (95.6%) agreed with the notion of everyone bearing the same responsibility in fighting COVID-19. However, this notion varied significantly across the marital categories, age, and family status. Respondents aged 20–34 years were four times (OR = 4.035; P = 0.042) more likely to have a negative attitude than those aged 50 and above, while respondents with no children were 3.3 times (OR = 3.349; P = 0.001) more likely to show a negative attitude compared to those with children (Table 5).



Respondents' Level of Practice Toward COVID-19

The vast majority of the participants used soap and water to wash their hands continuously (696, 97.8%), covered their nose and mouth in sneezing or coughing (701, 98.5%), disposed of used tissues (703, 98.7%), and avoided crowded places (697, 97.9%). Also, most of the participants used face masks upon leaving their home (594, 83.4%) and maintained healthy eating (601, 84.4%) and lifestyles (602, 84.6%) (Table 6).


Table 6. Frequency distribution of participant's response on practice related questions on COVID-19 (N = 712).
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Factors Influencing the Knowledge, Attitude, and Practice Scores

The association of the participants' demographic characteristics with the knowledge, attitude, and practice scores is displayed in Table 7. Accordingly, age and educational levels were significantly associated with a higher knowledge and attitude scores. Thus, Bachelor's degree holders or above showed a greater knowledge (10.76 ± 1.34 vs. 10.42 ± 1.47; p = 0.002) and positive attitude (0.85 ± 0.10 vs. 0.82 ± 0.12; p = 0.001) toward COVID-19 than high school certificate holders and below. In addition, the 50–64-year-old age group exhibited a greater knowledge (10.69 ± 1.57 vs. 10.32 ± 0.62 and 10.63 ± 1.28; p = 0.023), while the 35–49-year-old age group showed a more positive attitude (0.85 ± 0.09 vs. 0.82 ± 0.15 and 0.81 ± 0.12, p = 0.001) compared to others. It was also revealed that females (0.85 ± 0.10 vs. 0.82 ± 0.13; P = 0.001), individuals free from chronic disease (0.84 ± 0.11 vs. 0.81 ± 0.12, P = 0.018), those residing outside Riyadh (0.85 ± 0.10 vs. 0.83 ± 0.12; p = 0.009), or those who were not employed in a health facility (0.84 ± 0.12 vs. 0.81 ± 0.11; p = 0.014) showed a more positive attitude than their counterparts. Similarly, females (1.92 ± 0.16 vs. 1.87 ± 0.23; p = 0.000), those living outside Riyadh (1.93 ± 0.14 vs. 1.88 ± 0.22; p = 0.000), or those working in the private sector (1.92 ± 0.17 vs. 1.89 ± 0.21; p = 0.035) had better practices than their counterparts. Additionally, total knowledge scores varied significantly across age groups, categories of marital and parenthood status, and workplace (private vs. government sectors). Married individuals (10.63 ± 1.28 vs. 10.36 ± 1.74, p = 0.040), parents (10.63 ± 1.34 vs. 10.33 ± 1.65; p = 0.029), and government employees (10.66 ± 1.30 vs. 10.38 ± 1.62; p = 0.018) were better informed than their counterparts. Thus, the Spearman correlation test revealed a significant positive relationship between knowledge and both attitude (r = 0.182, p = 0.000) and practice (r = 0.186; p = 0.022) of security and safety workers toward COVID-19.


Table 7. Influence of respondent characteristics on their level of knowledge, attitude, and practice toward COVID-19 (n = 712).
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DISCUSSION

In the course of the rapidly rising COVID-19 cases, security and safety workers carrying out unusual tasks are continually engaged in combating the disease without any specific preparation. Indeed, they are performing an enormous task in supporting both healthy and infected citizens, possibly impacting their own health during and after the accomplishment of their responsibilities. Effective prevention and control of COVID-19 is attainable through enhancing the KAP of the population toward the disease. Appropriate knowledge is crucial in order to embrace better attitudes and in adopting precautionary practices to prevent and control the spread of the disease (20, 21). Hence, this study aimed to assess the KAP of security and safety workers toward COVID-19 in Saudi Arabia. Our findings indicate that most respondents were sufficiently knowledgeable about the disease, as the majority of them answered the knowledge questions correctly providing an overall 88.0% correct rate on these questions. To the best of our knowledge, this study is the first of its kind not only in Saudi Arabia, but also in the Gulf Cooperation Council (GCC) countries as a whole.

Studies in various parts of the world have arrived at partly different conclusions on the same or similar subject, possibly due to a couple of reasons. For example, the knowledge score attained in our study is slightly lower than the 90% reported in the Chinese general population (7), but somewhat higher than the KAP reported toward COVID-19 in several local and other international studies (15, 18, 22–25). Besides, a cross-sectional study recently reported a greater knowledgeability about COVID-19 in Saudi Arabia (22), while another pointed to a moderate general awareness level (58%) toward this emerging disease among Saudi communities in Riyadh (23). Yet another investigation demonstrated a moderate knowledge level (55.0%) on COVID-19 transmission and preventive measures in the general population in Saudi Arabia (24). In contrast, a cross-sectional study in Uganda described a lack of knowledge among certain population groups (drivers and security agents) on the prevention of the spread of the disease (26). Also, Sarfaraz et al. (27) assessed the knowledge and attitude of dental health practitioners from 23 different countries across the world, indicating a lack of knowledge (4.19 ± 1.88 out of 12) in dentists about the fundamental aspects of disinfection protocols. Moreover, a multinational cross-sectional study conducted in three Middle Eastern countries (Jordan, Saudi Arabia, and Kuwait) to explore the knowledge and practices of this population toward the disease reported a relatively low level of knowledge, particularly on its transmission routes (25). These variations might be ascribed to differences in the socioeconomic status of the study participants. However, inconsistences in the measurement and scoring systems may also hamper accurate comparisons of knowledge levels among different studies. Significant predictors for knowledgeability included educational level, age, marital, and parenthood status, as well as the employment sector (private or government) of the participants. Thereby, in concordance with observations by several other studies (7, 15, 18, 22), Bachelor's degree holders or higher appeared to be better informed. Furthermore, older and married individuals, as well as those with children or working in a government institution attained higher knowledge scores when compared to their counterparts. Conversely, lack of knowledge contributed to the emergence and spread of the outbreak potentially increasing the burden of the disease on the community. Establishment of factors associated with knowledge gaps among participants should be valuable for policymakers to recognize target populations for health educational activities in the outbreak.

Our study revealed an overall positive attitude by safety and security workers toward COVID-19 as a preventable disease as indicated by the fact that the majority of them agreed on this notion and were convinced of it being eventually successfully controlled. The confidence of the participants on the ability of Saudi Arabia to eradicate this new epidemic was consistent with the findings from other studies conducted in Saudi Arabia (22), China (7), and Malaysia (18), supporting the confidence on its curability and their respective countries succeeding in the battle against the pandemic. In our study, the positive attitude and high confidence level of the participants were probably built on the previous experience of the Saudi government in response to the Middle East Respiratory Syndrome (MERS) epidemic in 2012 (28), which helped the country reinstate the improved public health alerting system and infection control policies. Thus, the experience gathered from combating MERS placed Saudi Arabia on a high sense of alert and readiness to take instant action and drastic measures to curb the spread of COVID-19 (29). In line with this, the country imposed a number of extreme measures such as enforced lockdown, implementing curfews, stopping all flights (domestic and international), suspending Umrah, interdiction of social and religious gatherings, restricting outdoor activities, closure of mosques, and suspension of schools and universities eventual shifting to remote learning and virtual classrooms.

In the current study, the majority of the safety and security workers were following good and safe COVID-19 prevention practices. Most participants reported taking precautions such as avoiding crowded places, practicing proper hand hygiene, covering their nose and mouth when sneezing or coughing, and wearing face masks on leaving their homes. These are very vital practices to prevent the person to person transfer of the disease. In addition, females and respondents residing outside Riyadh or employed in private sectors had better practices as compared to their male counterparts. The findings related to prevention practices are consistent with those from other studies such as that of Alahdal et al. (23) in Saudi Arabia, Azlan et al. (18) in Malaysia, Olum et al. (15) in Uganda, Zhong et al. (7) in China, Abdel Wahed et al. (30) in Egypt, and Almofada et al. (31) and Al-Hanawi et al. (22) in Saudi Arabia. These preventive practices are attributable to the educational materials provided by the MOH and WHO through multiple media platforms for the detection, prevention, and control of COVID-19. It is important to focus on providing precise knowledge to individuals as this has a significant influence on the attitudes and practices in a pandemic. In this study, a higher knowledge level was displayed in both the attitude and practice of the participants as demonstrated by the Spearman correlation test showing a significant positive relationship between knowledge as well as both the attitude and practices of security and safety workers toward COVID-19.

Lastly, the information on COVID-19 used by most of the participants in our study was acquired primarily through television, followed by internet and social media. This is concordant with previous studies pointing similarly to TV and/or radio (32) and social media (33) as the primary sources of information, therefore highlighting the important roles for these platforms in spreading knowledge. However, while social media and internet platforms provide an easy accessibility to information, they can also be a source of misinformation. Currently, a vast diversity of information is readily available through the internet, including unverified malicious information that can spread quickly and misguide individuals, hence causing fear and anxiety among the population. People with anxiety may become panicked and are more likely to make mistakes leading to irrational behavior. Likewise, a cross-sectional study among dental professionals in 30 different countries across the globe reported that dentists were in a state of anxiety of getting infected and fear of carrying infections from their practices to their families while working during the current viral outbreak (34). On the other hand, it can be assumed that a clear communication and an updated educational content provided by the MOH about COVID-19 through multiple media platforms probably contributed to improving public knowledge and preparedness during the current pandemic (31).

This study has some limitations. These include the convenient sampling and self-reported questionnaires which partly depended on participant honesty and recall ability which may therefore be subject to a recall bias. Moreover, our study was designed as a cross-sectional survey, thereby limiting our ability to identify causality between study variables. In addition, there is yet a lack of studies assessing the KAP of safety and security workers during the COVID-19 pandemic worldwide, which limited our ability to compare our findings with similar groups. Accordingly, we suggest cohort studies in future to validate our findings.



CONCLUSION

Our study suggests that most of the safety and security workers possessed sufficient knowledge and positive attitude as well as exercised appropriate practices toward COVID-19. The significant predictors for the positive attitude were gender, educational level, age, and workplace similar to those found in previous studies. Also, in this study, a better knowledge level was reflected in both the attitude and practices of the participants. This finding demonstrates that virtuous knowledge is important in empowering individuals to demonstrate better attitudes and practices for current pandemic risk reduction as well as for future epidemics.
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Introduction: Health literacy of women can significantly affect different aspects of reproductive health. The aim of this study was the assessment of relationship of health literacy, socio-demographic characteristics and reproductive health behaviors of women in Serbia.

Methodology: This was a cross-sectional study on a random sample of women aged 18 and over from the territories of three Serbian regions, stratified according to age groups, region and type of settlement. A standardized version of the European Health Literacy Survey Questionnaire (HLS-EU-Q47) was used in assessing health literacy of women.

Results: Based on the calculated index of health literacy, 9.6% of respondents had inadequate health literacy. Inadequate levels of health literacy were more common in women living in rural areas (OR = 1.111) and the poorer classes (OR = 5.122). Employed women (OP = 1.249), with good health (OR = 1.512) with a degree (OR = 1.535) had bigger odds to have adequate health literacy. Multivariate regression analysis showed the following significant predictors: commitment to the chosen gynecologist (OR = 1.530), contraceptive use (OR = 1.020), knowledge of the damages that could be caused by the human papillomavirus (HPV) (OR = 1.578), awareness of vaccine availability against HPV infection (OR = 1.217) and following the health-related topics (OR = 2.350).

Conclusion: Limited levels of health literacy were significantly higher among middle-aged women, among those living in rural areas, among women who rated their health as poor or very poor, and who exhibited more negative patterns of reproductive health behavior, indicating the need for implementation of prevention programs and strategies with the aim of increasing the level of health literacy.

Keywords: health literacy, reproductive health, behavior, women, Serbia


INTRODUCTION

The World Health Organization defines health literacy as the cognitive and social skills and capacities needed to gain access to, understand and use information in ways which promote and protect good health (1, 2). This is a term of increasing importance in the field of public health and health care. It implies placing our own health, health of the family and of the community in the context of understanding the factors that affect health, as well as the knowledge about how to deal with the preservation and improvement of health (3, 4). Numerous studies showed that low levels of health literacy caused more frequent use of the health service and administration of drugs (5), poorer self-assessment of health and ability to interpret medical posts, poorer ability to manage chronic diseases (6, 7), less chance to participate in preventive activities (8), poorer health outcomes (9), and poorer communication with health workers (10).

The results of European health literacy surveys showed significant differences between countries, indicating that some countries not only had lower health literacy, but also greater inequality in terms of the distribution of health literacy within their population with the prevalence of limited health literacy which varies from 28.7% in the Netherlands to 44.8% in Greece, 56.4% in Austria, 46.3% in Germany, 40% in Ireland, 44.6% in Poland, 58.3% in Spain, 62.1% in Bulgaria (3). Inadequate health literacy were present in 17.4% respondents in the Republic of Srpska, Bosnia and Herzegovina and one-fifth of the participants in Albania, transitional country in the Western Balkans (11, 12).

The fact that health literacy affected the quality of life of patients was also shown by the results of research conducted in our country, where health literacy was identified as a very important predictor of quality of life. The data also showed that more than half of the respondents (64%) had limited health literacy. The lowest mean health literacy index (28.01 ± 9.34) was within the disease prevention dimension, where the largest number of respondents showed limited health literacy (70%) (13, 14).

As regards a better health literacy score, it was found among the following participants: younger, employed, and those with a high level of education, a good self-perception of health, a good socioeconomic status and no chronic conditions (15, 16). Other health literacy studies showed that inadequate or marginal health literacy was present in (44.1%) participants and adequate health literacy was present in (55.9%) participants (17).

In our country a lot of things are being done in order to improve reproductive health behaviors in the female population. Relevant national authorities and institutions are undertaking numerous activities through various national programs and strategies for the purpose of further enhancing the preventive measures and protection of women's reproductive health, such as the National Strategy for the Fight against human immunodeficiency virus infection and acquired immunodeficiency syndrome (HIV/AIDS) HIV/AIDS, the purpose of which is not only related to monitoring HIV infected persons and HIV or AIDS related deaths, but it is also related to voluntary confidential counseling and HIV testing (18). In addition, the Ministry of Health of the Republic of Serbia and the network of Institutes of Public Health in Serbia use various national breast and cervical cancer early detection programs and strategies for the purpose of continually undertaking preventive measures among the population of women (19). Also, in the period 1997–2007 at about 60% of primary health care centers, the following recommendations of the “Program of Promotion, Support and Care for Breastfeeding and BabyFriendly and Mother-Friendly Health Institutions” “Schools for Pregnant Women and Parenting” were set up, and in about 30% of primary health centers services such as psycho-physical preparation for pregnancy and delivery were provided as well (20). Furthermore, providers of reproductive health services at all levels of healthcare protection in our country—actively participate in raising the level of awareness of health culture and women's reproductive health knowledge by means of different education programs regarding family planning, sexually transmitted disease (STD) prevention, women's health protection during pregnancy and post-partum period. Their play a highly significant role, but the results of a considerable number of women's health studies conducted in our country indicate that the risk level of women's health is still high (21).

According to the data obtained by the National Health Survey of the Population of Serbia, 62.8% of women aged 15 and over had their own gynecologist, 56.2% of women were sexually active, whereas only 14.8% used a condom during the last sexual intercourse. Women of reproductive age from suburban settlements (39.2%), married (45.0%), and employed (39.1%) use insecure methods of contraception significantly more often. Highly educated respondents, employed, of good financial status and from urban areas visited gynecologists more often and most often performed screening examinations on their own initiative (22). The knowledge about contraception methods among girls living in the Roma settlements lags behind the average for overall population of women (15–49 years), which indicates low transfer of knowledge from older to younger generations (23).

According to the Serbia Multiple Indicator Cluster Survey—MICS, the reported rate of usage of modern contraceptive methods is 22%. The most popular method among modern contraceptives methods is a condom, whereas only 3–4% of female respondents use intrauterine devices (IUD), mirena or hormonal contraception. Also, 7% of married women have not satisfied the need for modern contraception. Each reported live birth is followed by five induced abortions (24).

Therefore, it is necessary to encourage further research in the field of reproductive health, for the purpose of getting a better insight into the measures that are supposed to be undertaken. Accordingly, the purpose of our study was to assess the association between health literacy of women and sociodemographic characteristics, behaviors and reproductive health knowledge of the female population in Serbia—in accordance with the recommendations of the European Commission related to the necessity to conduct an increasing number of studies all over Europe for the purpose of adequate standardization of comparisons and summaries of health literacy results among different groups of respondents.

In our country, there are no health literacy results that refer strictly to the population of women, which contributes to the topicality of the results obtained by this research. Additionally, the potential impact of health literacy on women's reproductive health behavior has not been investigated in our country yet. The aim of this study was the assessment of relationship of health literacy, socio-demographic characteristics and reproductive health behaviors of women in Serbia.



MATERIALS AND METHODS


Type of Study and Population

The research was conducted as a cross-sectional study. The population included women aged 18 years and older. The respondents were introduced with the research objectives and procedures. The respondents filled questionnaires anonymously. After the respondents signed informed consent, an evaluation of eligibility for inclusion in the study was conducted. Suitability assessment was based on the inclusion and exclusion criteria. The respondents had to meet all the inclusion criteria and none of the exclusion criteria in order to participate in the study.

The inclusion criteria in the study were the following: signed informed consent, female respondents aged 18 years or more who were capable of understanding the nature of the study. The non-inclusion criteria were the following: women younger than 18 years who were incapable of understanding the study protocol.

This research was conducted through the Junior Project (Number 09/18) of the Faculty of Medical Sciences. The research protocols used in this research were approved by the Ethics Committee of the Faculty of Medical Sciences, University of Kragujevac.



Sampling

This was a cross-sectional study on a random sample of women aged 18 and over from the territory of three regions (Vojvodina, Belgrade and Šumadija district), stratified according to age groups, region and place of residence. By including different regions and places of residence, we wanted to examine whether there were significant differences in health literacy that could certainly be conditioned by the place of residence, given that the population coming from different environments show differences in habits, attitudes, customs and culture. Villages were marked as rural areas. For the purpose of testing the health literacy of women, a standardized version of the European Health Literacy Survey Questionnaire (HLS-EU-Q47) was used, which is publicly available and is free to use as long as specific recommendations are followed (3). The questionnaire has already been used to test the health literacy of certain population groups in our region (14, 17).

The HLS-EU-Q-47 consisted of 47 items dedicated to accessibility, understanding, evaluation, and handling information in relation to health across three subdomains: disease prevention, health protection, and health promotion. The health literacy of women was measured by the Likert scale. For each item, respondents rated the perceived difficulty of a given task or situation on a four-category Likert scale (1 = very difficult, 2 = difficult, 3 = easy, 4 = very easy), with the lowest possible average score of 1 and the highest possible mean score of 4. For the respondents who gave valid answers to at least 80% of all questions, general health literacy index was calculated (HLS-EU Index-Q) according to the formula Index = [mean (per item – 1) × (50/3)], the values of which ranged from a minimum of 0 to a maximum of 50, where 0 represented “the lowest possible” and 50 represented the “best possible” health literacy score. Based on index thresholds, respondents were divided according to the four health literacy levels: “inadequate” (0–25), “problematic” (>25–33), “sufficient” (>33–42), and “excellent” (>42–50) health literacy.

Socio-economic characteristics of the respondents and the characteristics of reproductive health behaviors were assessed using an additional questionnaire created for the purposes of this research. The additional questionnaire contained questions related to demographic characteristics (age, marital status, education, type of settlement), socio-economic characteristics (employment status, self-assessment of financial status), reproductive health behaviors of respondents [contraceptive use, participation in the Papanicolaou-test (PAP-test), participation in the mammogram, knowledge about HIV and about HIV testing, the knowledge of possible manifestations that can be caused by the human papillomavirus (HPV), the knowledge of the existence of a vaccine against HPV and against the hepatitis B], questions related to the use of women's health care services and to the self-assessment of health. The response rate was 97%.

The independent variables in the study were demographic and socioeconomic characteristics of respondents (age, family structure, type, region, level of education, employment, household economic status, health self-assessment) and characteristics of reproductive health behavior (use of contraceptives, participation in the PAP-test, participation in the mammogram, knowledge about HIV and HIV testing, the knowledge of possible manifestations that can be caused by HPV, awareness of vaccine availability against HPV infection and against the hepatitis B), while the dependent variable was health literacy. For the purpose of univariate and multivariate logistic regression analysis, respondents were classified into two categories of health literacy: the “inadequate” and “problematic” levels were combined to a single level, which we referred to as “limited health literacy” (0–33) whereas, “sufficient” (>33–42) and “excellent” (>42–50) levels were combined to a single level, called “adequate health literacy” (34–50).



Statistical Analysis

Statistical analysis of results was presented and analyzed in the appropriate mathematical-statistical methods according to the type of data. The difference in the prevalence of categorical variables was tested using the Chi-Square Tests. The connection between characteristics of reproductive health behavior of respondents as independent variables, and health literacy as dependent variable, was tested by bivariate and multivariate logistic regression. A value of p < 0.05 was considered statistically significant. Statistical analysis was performed by using commercial standard SPSS software package Version 19.0. (The Statistical Package for the Social Sciences software) (Version 19.0., SPSS Inc., Chicago, IL).




RESULTS

A total of 776 female subjects aged 18 years and older were surveyed in this study. In terms of education level, 56.7% of women completed secondary education. The sample included 49.3% married women, 69.5% employed and 56.8% of women with medium material status. Over half of them came from urban areas (52.9%). Based on the calculated index of health literacy, 9.6% of respondents had inadequate health literacy, 14.5% had problematic, 37.2% had sufficient, and 38.7% had excellent health literacy.

Differences in health literacy levels by demographic and socioeconomic characteristics of the women were shown in Table 1. There were significant differences in health literacy levels among women of different age, as well as by type of settlement and health self-assessment. Middle-aged women (35–54 years), women from rural areas (57.7%), and those who rated their health as poor (31%) and very poor (36.5%) had significantly higher levels of inadequate health literacy. Viewed by region, there was no significant difference in health literacy levels (Table 1).


Table 1. Sociodemographic characteristics of women in Serbia by health literacy levels.
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Results of univariate regression analysis related to demographic and socio-economic characteristics of female respondents showed that the most important predictors of health literacy levels were: the type of settlement, education, financial status, employment status and health status. Women with the highest level of education had a 43% higher possibility to have higher health literacy level compared to women with the lowest levels of education (OR = 1.435). Inadequate levels of health literacy were 11% more common in women living in rural areas (OR = 1.111). The proportion of women who had inadequate health literacy was inversely proportional to the degree of their education. In fact, women with a degree were 1.5 times more likely to have adequate health literacy as compared to those with lower educational status (OR = 1.535). With regard to the index of well-being, the poorer classes were 5 times more likely to have inadequate health literacy in comparison to those belonging to the richest classes (OR = 5.122). Employed women had 12% bigger odds to have adequate health literacy if compared to the unemployed ones (OP = 1.249). Women with good health were 15% more likely to be in the group of women with adequate health literacy compared to the women with bad health status (OR = 1.512). Multivariate regression analyses showed the following significant predictors of health literacy: education, financial situation, and health status (Table 2).


Table 2. Cross odds ratio (OR) and 95% confidence intervals (CI) for the health literacy levels with respect to demographic and socioeconomic characteristics of women in Serbia.
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In relation to the surveyed characteristics of reproductive health behaviors and enlightenment, significant differences in health literacy levels were observed among women who did not use any method of protection against sexually transmitted diseases and unintended pregnancies, as well as among those who did not know where to get tested for HIV, or in those who did not know what damage could be caused by the HPV, as well as in those who were not aware of HPV or hepatitis B vaccine availability (Table 3).


Table 3. Reproductive health characteristics, health behavior, and levels of health literacy among women in Serbia.
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Results of the univariate regression analysis showed that significant predictors of health literacy levels were associated with the contraceptive use, possible participation in the PAP-test, knowledge about HIV and HIV testing, the knowledge of possible manifestations that could be caused by the HPV, the awareness of vaccine availability against HPV infection and against the hepatitis B. Women with the appropriate health literacy were 1.9 times more likely to use contraceptives (OR = 1.920) and 1.7 times more likely to be subjected to the PAP-test, than those with a lower health literacy level (OR = 1.705). The subjects with inadequate health literacy were 1.8 times more likely to undergo the PAP-test after being called by their physician than to do it by self-initiative (OR = 1.889). Women with adequate literacy were 1.7 times more likely to know where to test themselves for HIV (OR = 1.706). They were also 1.6 times more likely to know what the human papillomavirus caused (OR = 1.667) and were 1.7 times more likely to know about the HPV vaccine (OR = 1.743) compared to women with the insufficient health literacy level. Women who were not aware of vaccine availability against hepatitis B were 76% more likely to belong to group of those who had inadequate health literacy (OR = 1.763). Women with adequate health literacy were 2.2 times more likely to follow the health-related themes compared to the women with inadequate health literacy, while the multivariate regression analysis showed the following significant predictors: commitment to the chosen gynecologist (OR = 1.530), contraceptive use (OR = 1.020), knowledge of the damages that could be caused by the HPV (OR = 1.578), awareness of vaccine availability against HPV infection (OR = 1.217) and following the health-related topics (OR = 2.350) (Table 4).


Table 4. Cross odds ratio (OR) and 95% confidence intervals (CI) for the health literacy levels with respect to reproductive health behaviors of women in Serbia.
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DISCUSSION

Women's health is the result of complex interaction of genetic, biological, physiological, medical, and social factors (25, 26).

In addition to women's general health, reproductive health is also very important. Women's reproductive health is a complex concept that encompasses many aspects of good health: well-being in the area of sexual relations, family planning, protection against adverse events, resources for its preservation, and promotion. Identifying the factors that determine women's reproductive health and behaviors is very important from a health policy perspective (27–29).

Undoubtedly, the concept of health literacy is also closely associated with the knowledge about reproductive health and can negatively affect different aspects of women's reproductive health. Health literacy can significantly determine women's reproductive health behaviors. Several studies demonstrated that women with lower levels of health literacy showed negative health behaviors related to contraceptive use (risks and proper time and way of contraceptive use), screening, initiation of prenatal care, breastfeeding, smoking during pregnancy and postnatal period, and use of health care services in the area of reproductive health (30–33).

Likewise, other studies revealed that women with low health literacy were associated with decreased knowledge of the meaning, mechanisms of action and risks of oral contraception, they had decreased understanding of indications for, timing of, and contraindications of taking emergency contraception, and had four times more chances of not knowing when a woman could get pregnant during her menstrual cycle and that accordingly, they were at higher risk for unplanned pregnancy (34).

Studies examining the relationship between health literacy, sexual behaviors and sexually transmitted diseases reached the conclusion that women with lower health literacy were associated with earlier sexual debut, they more frequently reported unprotected intercourse during the first sexual intercourse (or sexual debut) and were more likely to report multiple sex partners (two or more), compared to those who had higher health literacy (9).

Those results are in line with our research where women with a low level of health literacy did not use contraceptives properly and had more unprotected sexual activities.

Women with low health literacy were associated with increased perception of risk and negative beliefs toward the use of medications and supplements during pregnancy, which resulted in the increased rates of non-adherence to prescribed medications during pregnancy (35), but they expressed increased desire to seek more information on the use of medications during pregnancy, compared to women with adequate health literacy (36). Other studies showed that pharmacists could give a significant contribution in recommendations for treatment of mild health problems in pregnancy, as well as in prevention of unsafe drug use trough the consultation with proscribers or by recommendation of safe over-the-counter OTC drugs (37).

Women with inadequate health literacy had greater smoking rates during pregnancy, lower breastfeeding rates, were more likely to suffer from post-partum depression, whereas women with high health literacy were associated with increased knowledge and concern about the health effects of smoking/secondhand smoke on pregnancy and children at home (33, 38). People with higher health literacy received significantly more prenatal counseling than other women and had a planned pregnancy (39).

Other studies showed that women with inadequate health literacy started prenatal care at a later gestational age, sought advice from obstetricians just before delivery, showed more symptoms of depression in the postnatal period and breastfed their babies less frequently (40).

Our research showed that women with adequate level of health literacy were more committed to chosen gynecologist, which could be related to the positive comments from their doctors.

Numerous studies that tested interventions designed to reduce differences in understanding reproductive health information, by using informative brochures on chlamydia and symptoms of cervical cancer and breast cancer—showed that women with low health literacy had significantly lower knowledge, compared to women with high health literacy after reading such brochures (40, 41).

The abovementioned conclusions also confirmed our results that women with inadequate health literacy had lack of knowledge about HIV, HPV viruses and places where they could get tested, and that the number of times they visited their doctor for regular preventive programs was much reduced.

A study examining the relationship between health literacy and quality of prenatal care found that women with lower health literacy were more likely to use the Internet as a source of information about prenatal care and smoking during pregnancy, compared to women with high health literacy (42). Women with adequate health literacy were more likely to participate in health interventions related to the literacy and advancement of reproductive health knowledge, to read more informative brochures on sexually transmitted diseases, and demonstrate a higher level of knowledge about gynecological cancer symptoms (9). Our results showed that women with adequate health literacy were 2.2 times more likely to follow the health-related themes and were 1.7 times more likely to know more about HIV and HPV, which greatly influenced the preservation of women's reproductive health behaviors.

Nowadays, ~87% of cervical cancer deaths occur due to the lack of awareness within the female populations and certain difficulties in running cervical cancer screening programs (the PAP-test). Every third woman in Serbia (35.4%) has never done a PAP-test in her lifetime. The highest percentage of respondents did their PAP-tests after they were recommended by doctors (52.3%); 45% of women did it on their own initiative, and only 2.7% did it after they had been summoned to participate in an organized screening by their doctor. The most important factors in women who had never undergone PAP-tests were the following: age (being within the youngest or the oldest age group), rural residence and low level of education, poor socio-economic status, and marital status (have never married) (43).

Research about the relationship between cervical cancer screening and health literacy revealed that women with high levels of health literacy were twice as likely to understand the purpose of PAP testing as a screening test, compared to women with inadequate health literacy. In addition, high health literacy was associated with less misunderstanding and more perceived respect by healthcare providers (34). Our findings showed great similarity in the odds of being subjected to the PAP-test among women with adequate health literacy and they were 1.7 times more likely to undergo the PAP-test.

There is no doubt that the health literacy of women can significantly affect different aspects of reproductive health such as contraception, fertility, behavior during pregnancy, childbirth and post-partum period, participation in screening examinations, knowledge of sexually transmitted diseases and sexual health. Considering the fact that there is evidence that the level of health literacy may be associated with reproductive health (44), raising the level of women's health literacy and education complete with enhancing women's legal and social status, will help women in making the right choices about their reproductive health and its promotion (45, 46). Health policy should adopt a multidimensional approach and develop incentives for the appropriate use of health services and should eliminate barriers which restrict the accessibility and availability (47).

Our study had several limitations: a small number of female respondents from specific regions of the country, then self-reporting that was prone to response biases, and factors such as affordability and accessibility that might affect the participation rate in cervical and breast cancer screenings. Further research is needed to be conducted by monitoring a larger number of different factors for more adequate identification of inequalities in women's health literacy. Future research could be conducted in other parts of the country, such as Southern and Eastern Serbia, which are considered to have different cultural and ethnic background, because there one may expect to encounter greater differences in health literacy levels, which can enable us to generate more precise data comparisons.

The importance of this study lies in the fact that this is the first study of health literacy and its relationship with reproductive health behaviors of women in Serbia based on the HLS-EU-Q47 which is used for the assessment of health literacy. These kinds of studies require special attention since women are vulnerable population groups.

It is necessary to use effective strategies for regular monitoring of the health literacy of women, as well as the implementation of prevention programs and the use of educational materials to raise the level of health literacy in order to minimize the potential negative effects of low health literacy levels on reproductive health, thus contributing to reducing inequalities in women's reproductive health and strengthening of women's involvement in the prevention and promotion of reproductive health.



CONCLUSION

Based on the calculated health literacy index, significant differences were observed in health literacy levels among women in our study. Middle-aged women, women from rural areas, and those who rated their health as bad and very bad had significantly higher levels of inadequate health literacy. In relation to the surveyed characteristics of reproductive health behavior, significant differences in health literacy levels were observed among women who did not use any methods of protection against sexually transmitted diseases and unplanned pregnancies, as well as in those who did not know where to get tested for HIV, or those who did not know what damage could be caused by the HPV, or those who were not aware of HPV or hepatitis B vaccine availability. Limited health literacy and its impact on women's health are important challenges for policymakers and particularly for healthcare professionals dealing with reproductive health of the female population. Significant positive effects on improving health literacy levels in women can be achieved by increasing the availability of reproductive health protection, by promoting healthy lifestyles, by empowering women and their active participation in the community. In addition, multidisciplinary work and cooperation of the Ministry of Health with various educational institutions, sports associations, public media, local self-government, non-governmental and humanitarian organizations and associations—can significantly contribute to women's overall health and well-being.
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Background: Knowledge, attitudes, and beliefs are cognitive outcomes that serve as key determinants of engaging in health behaviors, likely including vaccination and other mitigation behaviors against coronavirus disease 2019 (COVID-19). Studies have begun examining people's knowledge, attitudes, and beliefs about COVID-19, but little is known about how these cognitive outcomes differ across racial/ethnic groups.

Methods: An online survey was conducted with a convenience sample of adults ages 18 and older in the United States (n = 2,006) in May 2020, about 2 months after COVID-19 was declared a pandemic. Multivariable regression models were used to examine differences in knowledge, attitudes, and beliefs about COVID-19 across racial/ethnic groups (non-Latinx white, non-Latinx black, non-Latinx of another race, or Latinx).

Results: Knowledge tended to be lower among non-Latinx blacks and Latinx participants compared to non-Latinx whites. For example, fewer non-Latinx blacks responded correctly that COVID-19 is not caused by the same virus that causes influenza (adjusted OR = 0.66, 95% CI: 0.49–0.90), and Latinx participants were less likely to respond correctly that people with COVID-19 do not always show symptoms of being sick (adjusted OR = 0.63, 95% CI: 0.45–0.87). For beliefs and attitudes, non-Latinx blacks (β = −0.09) and non-Latinx participants of another race (β = −0.05) reported lower perceived likelihood of getting COVID-19 in the future compared to non-Latinx whites, while Latinx participants reported greater perceived stigma of COVID-19 (β = 0.08) (all p < 0.05).

Conclusions: Several differences in cognitive outcomes about COVID-19 exist across racial/ethnic groups, including gaps in knowledge and varied beliefs and attitudes. Results identify modifiable targets for public health programs promoting vaccination and other mitigation behaviors against COVID-19.

Keywords: coronavirus, COVID-19, knowledge, beliefs, attitudes


INTRODUCTION

Coronavirus disease 2019 (COVID-19) was declared a pandemic by the World Health Organization on March 11, 2020 (1). COVID-19 is caused by infection with severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), a virus that is spread from person to person primarily through respiratory droplets (2). Most people with COVID-19 will experience mild to moderate respiratory illness, though more severe health outcomes can occur, including severe respiratory distress, pneumonia, and death (2). As of February 2021, the pandemic has resulted in more than 106 million cases and 2.3 million deaths worldwide (1). In the United States (US) alone, more than 26 million cases and 460,000 deaths have occurred (1).

Disparities in health outcomes related to COVID-19 exist across racial/ethnic groups in the US. Data show that non-Latinx blacks and Latinx individuals have among the highest incidence rates of COVID-19 in the US, with rates that are 1.4 and 1.7 times higher than non-Latinx whites, respectively (3). Similar patterns are seen with hospitalizations and deaths due to COVID-19 (3). In fact, the mortality rates are 2.8 times higher among both non-Latinx blacks and Latinx individuals compared to non-Latinx whites (3). Several factors likely contribute to these disparities, including the presence of underlying medical conditions that increase the risk of severe illness from COVID-19 (4), lack of health insurance and access to health care, and occupations that may permit less social distancing or working remotely (5, 6).

Data also suggest that racial/ethnic minorities are less likely to engage in mitigation behaviors currently recommended to help prevent COVID-19 (e.g., avoiding large groups of people) and may be less willing to get vaccinated against COVID-19 (7–9). At the time of this report, multiple COVID-19 vaccines have become available in the US (10). Given these disparities in health outcomes and behaviors related to COVID-19, it is important to public health practitioners, researchers, and clinicians to examine how knowledge, attitudes, and beliefs about COVID-19 may differ across racial/ethnic groups. These cognitive outcomes are central constructs in several health behavior theories (e.g., Health Belief Model) (11). According to such theories, changes in cognitive outcomes (e.g., increasing perceived likelihood of disease occurrence) can lead to improved health behaviors. However, little is currently known about how cognitive outcomes related to COVID-19 differ across racial/ethnic groups. With the need to promote vaccination and other mitigation behaviors against COVID-19, it is critical to identify such differences. In this study, racial/ethnic differences in knowledge, attitudes, and beliefs about COVID-19 were examined among a national sample of adults in the US.



MATERIALS AND METHODS


Study Design

The current study is described in detail elsewhere (9) and briefly here. A cross-sectional, self-administered survey about COVID-19 was conducted with adults in the US in May 2020, which was about 2 months after COVID-19 was declared a pandemic (1). A convenience sample of participants was recruited from a national opt-in online survey panel that was accessed through SSRS (Glen Mills, PA). SSRS is a fee-for-service survey and market research company. Members of the online panel are located throughout the US and are invited to complete self-administered online surveys on a regular basis in exchange for incentives from the survey company.

Panel members were sent an email invitation from SSRS to participate in our study. Panel members who were interested in the study first completed a brief online screener that confirmed eligibility and collected other demographic information. To be eligible for our study, panel members had to be age 18 or older and currently live in the US. Those panel members who were confirmed eligible then provided informed consent and completed our online survey. The survey was available only in English. In total, 2,006 adults from all 50 US states and the District of Columbia participated in our study (i.e., a national sample), with a mean survey duration of about 23 min. This study was determined exempt from review by the Institutional Review Board at The Ohio State University.



Measures
 
Demographic and Health-Related Characteristics

The study survey (9) was developed by our study team through an iterative process, with many survey items adapted from our past research on other health behaviors and outcomes (e.g., vaccination against 2009 influenza A (H1N1) virus and human papillomavirus) (12–16). As shown in Table 1, a range of demographic and health-related characteristics were assessed by the survey. Race and ethnicity were assessed with separate items and the resulting information was used to classify each participant into one of four racial/ethnic groups: non-Latinx white, non-Latinx black, non-Latinx of another race, or Latinx. Underlying medical conditions were examined by asking participants if they had one or more conditions that would put them at higher risk for severe illness from COVID-19 (chronic lung disease, asthma, serious heart conditions, being immunocompromised, diabetes, chronic kidney disease, liver disease, and/or body mass index of 40 or higher [based on self-reported height and weight]) (4). Participants were also asked if they or any of their friends or family members had ever been diagnosed with COVID-19.


Table 1. Demographic and health-related characteristics of participants by racial/ethnic group (n = 2,006).
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Knowledge About COVID-19

Perceived knowledge was assessed by asking participants how much they would say they know about COVID-19 (1 item; response options ranged from “nothing at all” [coded as 1] to “a lot” [coded as 4]). Actual knowledge about COVID-19 was then examined with five items. Each item had response options of “yes,” “no,” and “I don't know.” Responses for each item were classified as “correct” or “incorrect” based on the scientific evidence about COVID-19. Items examined whether people knew that: COVID-19 can be spread from person to person (“yes” was correct); people over the age of 65 are at greater risk of severe illness if they get COVID-19 (“yes” was correct); COVID-19 is caused by the same virus that causes influenza (“no” was correct); people with COVID-19 always show symptoms of being sick (“no” was correct); and most people who get COVID-19 only have mild symptoms (“yes” was correct). Participants were provided with basic information about COVID-19 (transmissibility, symptoms, etc.) after completing the knowledge items.



Attitudes and Beliefs About COVID-19

Multiple attitude and belief items about COVID-19 were included in the survey, including participants' perceived likelihood of getting COVID-19 in the future (1 item; response options ranged from “no chance” [coded as 1] to “high chance” [coded as 4]), perceived severity of COVID-19 (1 item; response options ranged from “not at all” [coded as 1] to “very” [coded as 4]), and perceived stigma associated with COVID-19 (4 items [α = 0.75]. Response options for each of these items ranged from “strongly disagree” [coded as 1] to “strongly agree” [coded as 5]). Perceived stigma items examined participants' attitudes and beliefs about the potential stigma associated with having COVID-19 (e.g., embarrassment, people would be treated differently).

Participants were asked about their attitudes and beliefs about “protective behaviors,” which were described by the survey as things people can do to help reduce the spread of COVID-19. This included participants' attitudes and beliefs about the response efficacy of protective behaviors in reducing the spread of COVID-19 (1 item), self-efficacy to engage in protective behaviors against COVID-19 (1 item), and perceived positive social norms of protective behaviors against COVID-19 in their community (1 item). Each of these items included response options ranging from “strongly disagree” (coded as 1) to “strongly agree” (coded as 5). Participants were also asked about their perceptions about the positive role of government in reducing spread of COVID-19 (3 items [α = 0.76]; response options for each item ranged from “strongly disagree” [coded as 1] to “strongly agree” [coded as 5]).




Data Analysis

Chi-square tests were first used to compare racial/ethnic groups on demographic and health-related characteristics. Any characteristic with differences identified across racial/ethnic groups (p < 0.05) was controlled for in main analyses. In main analyses, multivariable logistic regression was used to examine differences in each of the five knowledge items about COVID-19 across racial/ethnic groups. Each knowledge item was a binary variable with responses classified as “correct” or “incorrect.” Adjusted odds ratios (aORs) and 95% confidence intervals (95% CIs) were produced by these logistic regression models.

Given that perceived knowledge and attitudes and beliefs about COVID-19 were measured with Likert-type items (or multi-item scales involving Likert-type items), multivariable linear regression was used in main analyses to examine differences in these outcomes across racial/ethnic groups. Adjusted standardized beta coefficients (β) were produced by these linear regression models. Additional analytic approaches were considered for these outcomes (i.e., ordinal logistic regression and binary logistic regression that used dichotomous versions of these outcomes). However, the proportional odds assumption was violated in several of the ordinal logistic regression models, and results from binary logistic regression were qualitatively highly similar to those from linear regression. Thus, only results from the linear regression models are included in this report for these outcomes.

The referent group in all statistical models was Non-Latinx white. Data were analyzed with IBM SPSS version 25 (IBM Corp., Armonk, NY), and all statistical tests were two-tailed with a critical alpha of 0.05.




RESULTS


Demographic and Health-Related Characteristics

Overall, 67% of participants were non-Latinx white (n = 1,347), 12% were non-Latinx black (n = 240), 9% were non-Latinx of another race (n = 178), and 12% were Latinx (n = 241) (Table 1). About half of participants were male (43%), married/in a civil union or living with a partner (51%), and reported an annual household income of < $50,000 (53%). The age distribution of participants included 16% who were ages 18–29, 33% who were ages 30–49, 27% who were ages 50–64, and 25% who were ages 65 and older. About 25% of participants indicated their political leaning as liberal, with 42% indicating moderate and 33% indicating conservative. Most participants had health insurance (87%) and 16% indicated that they or a family member/friend had been diagnosed with COVID-19. Each demographic and health-related characteristic differed across racial/ethnic groups (all p < 0.05) and was therefore controlled for in main analyses.



Knowledge About COVID-19

Across all racial/ethnic groups, participants reported fairly high perceived knowledge about COVID-19 (mean = 3.13, standard deviation [SD] = 0.72). Actual knowledge was highest for the items corresponding to whether COVID-19 can be spread from person to person and whether people over the age of 65 are at greater risk of severe illness if they get COVID-19 (Figure 1). Knowledge was much lower for items addressing whether COVID-19 is caused by the same virus that causes influenza and whether most people who get COVID-19 only have mild symptoms.


[image: Figure 1]
FIGURE 1. Knowledge about COVID-19 across racial/ethnic groups. Bars indicate standard errors. Correct answer was “yes,” except for items with superscript (*).


Several differences in knowledge items were identified in multivariable analyses across racial/ethnic groups (Table 2). Compared to non-Latinx whites, fewer non-Latinx blacks responded correctly that COVID-19 can be spread from person to person (aOR = 0.49, 95% CI: 0.25–0.95), people over the age of 65 are at greater risk of severe illness if they get COVID-19 (aOR = 0.54, 95% CI: 0.30–0.96), COVID-19 is not caused by the same virus that causes influenza (aOR = 0.66, 95% CI: 0.49–0.90), and people with COVID-19 do not always show symptoms of being sick (aOR = 0.57, 95% CI: 0.40–0.82). Non-Latinx participants of another race were less likely to respond correctly that people over the age of 65 are at greater risk of severe illness if they get COVID-19 compared to non-Latinx whites (aOR = 0.39, 95% CI: 0.21–0.72), while Latinx participants were less likely to respond correctly that COVID-19 is not caused by the same virus that causes influenza (aOR = 0.67, 95% CI: 0.50–0.91) and people with COVID-19 do not always show symptoms of being sick (aOR = 0.63, 95% CI: 0.45–0.87).


Table 2. Knowledge about COVID-19 across racial/ethnic groups.

[image: Table 2]



Attitudes and Beliefs About COVID-19

Participants reported moderate levels of perceived likelihood of getting COVID-19 in the future (mean = 2.43, SD = 0.76) and perceived stigma of COVID-19 (mean = 2.45, SD = 0.95), while generally believing COVID-19 to be severe (mean = 3.06, SD = 0.92). Participants reported high levels of response efficacy of protective behaviors in reducing the spread of COVID-19 (mean = 4.42, SD = 0.86) and self-efficacy to engage in protective behaviors (mean = 4.34, SD = 0.79). Participants also reported mostly positive beliefs about the social norms of protective behaviors in their communities (mean = 3.84, SD = 1.03) and the role of government in reducing the spread of COVID-19 (mean = 3.68, SD = 0.99).

In multivariable analyses, non-Latinx blacks (β = −0.09) and non-Latinx participants of another race (β = −0.05) reported lower perceived likelihood of getting COVID-19 in the future compared to non-Latinx whites (Table 3). Latinx participants reported greater perceived stigma of COVID-19 (β = 0.08) and more positive beliefs about the role of government in reducing the spread of COVID-19 (β = 0.08) compared to non-Latinx whites.


Table 3. Perceived knowledge and attitudes and beliefs about COVID-19 across racial/ethnic groups.
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DISCUSSION

Knowledge, attitudes, and beliefs will likely play an important role in whether people get vaccinated against COVID-19 and continue to engage in other mitigation behaviors. Our study adds to the growing literature on these cognitive outcomes and reveals several interesting patterns. First, there are gaps in knowledge about COVID-19, with knowledge particularly low for items concerning the viral etiology and clinical course of COVID-19. These findings coincide with those from other recent studies (8, 17, 18), which also tended to find modest knowledge levels about COVID-19 among US residents. Interestingly, despite these gaps in actual knowledge, most participants perceived their knowledge about COVID-19 as fairly high. A past study also found that most people report high levels of perceived knowledge about COVID-19 (19), but our results suggest there is discordance between actual and perceived knowledge and highlight the importance of assessing actual knowledge.

Second, differences in knowledge about COVID-19 were identified across racial/ethnic groups. Knowledge tended to be lower among non-Latinx blacks and Latinx participants, which is similar to recent studies (8, 18). Given the disparities in health outcomes and behaviors related to COVID-19 that exist among the non-Latinx black and Latinx populations (3, 7–9), our findings show the continued importance of providing accurate information about COVID-19 to these populations. In doing so, it is critical to make such information available through a variety of channels. The most common sources of information about COVID-19 among adults in the US include government websites, television, and social media (20), but there are differences in sources of information across racial/ethnic groups. For example, racial/ethnic minorities are more likely to get information about COVID-19 from healthcare providers and religious leaders compared to non-Latinx whites (20).

Lastly, our results show differences in attitudes and beliefs about COVID-19 across racial/ethnic groups. Non-Latinx blacks and non-Latinx participants of another race perceived a lower likelihood of getting COVID-19 in the future compared to non-Latinx whites, which is similar to a past study that also found lower perceived likelihood among minority populations (21). Our finding concerning the low perceived likelihood of getting COVID-19 in the future among non-Latinx blacks is especially worrisome given the high incidence, hospitalization, and mortality rates due to COVID-19 that exist among this population (3). Perceived likelihood is a modifiable belief that has been associated with engaging in health behaviors (22). Thus, increasing perceived likelihood among non-Latinx blacks may be a key leverage point for promoting vaccination and other mitigation behaviors against COVID-19 in order to help reduce the existing disparities. One potential approach for increasing perceived likelihood is to provide tailored and/or targeted information about the burden of health outcomes related to COVID-19 among the non-Latinx black population. Such information is often perceived as more being relevant by a target population and can improve their health behaviors (23). Latinx participants reported greater perceived stigma of COVID-19 compared to non-Latinx whites. Past research has examined stigma related to COVID-19 in the context of xenophobia (18), but our results provide data on stigma associated with having COVID-19. Several groups of people have dealt with stigma caused by having COVID-19 or from being potentially exposed to an infected person, including healthcare workers, patients, and survivors of the disease (24). A fuller understanding of stigma associated with COVID-19 is needed since it may negatively impact health and health behaviors (25).

Study strengths include a large sample size, participants from throughout the US, and data on a range of cognitive outcomes. Limitations of our study include the use of a convenience sample from an opt-in survey panel and lack of available data on non-respondents. Our participants are demographically similar to the US population (26), but these limitations should be considered in interpreting our results. Because data were collected during the early months of the COVID-19 pandemic, it is possible that cognitive outcomes changed during the course of the pandemic. Non-Latinx participants of another race were not able to be examined at a more granular level in analyses due to small sample sizes. Future efforts should monitor changes in cognitive outcomes over time and consider oversampling minority and underserved populations to allow for more in-depth analyses. Lastly, there are additional cognitive outcomes that our study did not assess that may be important to vaccination and other mitigation behaviors against COVID-19 [e.g., anticipated regret (27)].

Our study provides important insight into knowledge, attitudes, and beliefs about COVID-19 among a national sample of adults in the US. Gaps in knowledge about COVID-19 exist, and several differences in these cognitive outcomes across racial/ethnic groups were identified. These differences represent modifiable targets for future public health programs promoting vaccination and other mitigation behaviors against COVID-19. Such efforts are needed to help address existing disparities in health outcomes related to COVID-19 among minority and underserved populations.



DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the corresponding author upon reasonable request.



ETHICS STATEMENT

This study was determined exempt from review by the Institutional Review Board at The Ohio State University. The ethics committee waived the requirement of written informed consent for participation.



AUTHOR CONTRIBUTIONS

PR conceived the study, performed data analysis, and wrote the initial manuscript draft. MK assisted with conceptualizing the study and with writing the manuscript. Both authors helped to conceptualize ideas, interpret findings, and review and edit drafts of the manuscript.



REFERENCES

 1. World Health Organization. Coronavirus disease (COVID-19) pandemic (2020). Available online at: https://www.who.int/emergencies/diseases/novel-coronavirus-2019 (accessed April 10, 2021).

 2. Zhou M, Zhang X, Qu J. Coronavirus disease 2019 (COVID-19): a clinical update. Front Med. (2020) 14:126–35. doi: 10.1007/s11684-020-0767-8

 3. Centers for Disease Control and Prevention. COVID-19 hospitalization and death by race/ethnicity. (2020). Available online at: https://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html (accessed April 9, 2021)

 4. Centers for Disease Control and Prevention. Coronavirus disease 2019 (COVID-19): people who are at higher risk for severe illness. (2020). Available online at: https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-at-higher-risk.html (accessed April 9, 2021)

 5. Centers for Disease Control and Prevention. Health equity considerations and racial and ethnic minority groups. (2020). Available online at: https://www.cdc.gov/coronavirus/2019-ncov/community/health-equity/race-ethnicity.html (accessed April 10, 2021)

 6. Hsu HE, Ashe EM, Silverstein M, Hofman M, Lange SJ, Razzaghi H, et al. Race/ethnicity, underlying medical conditions, homelessness, and hospitalization status of adult patients with COVID-19 at an urban safety-net medical center - Boston, Massachusetts, 2020. MMWR Morb Mortal Wkly Rep. (2020) 69:864–9. doi: 10.15585/mmwr.mm6927a3

 7. Czeisler ME, Tynan MA, Howard ME, Honeycutt S, Fulmer EB, Kidder DP, et al. Public attitudes, behaviors, and beliefs related to COVID-19, stay-at-home orders, nonessential business closures, and public health guidance - United States, New York City, and Los Angeles, May 5-12, 2020. MMWR Morb Mortal Wkly Rep. (2020) 69:751–8. doi: 10.15585/mmwr.mm6924e1

 8. Alsan M, Stantcheva S, Yang D, Cutler D. Disparities in coronavirus 2019 reported incidence, knowledge, and behavior among US adults. JAMA Netw Open. (2020) 3:e2012403. doi: 10.1001/jamanetworkopen.2020.12403

 9. Reiter PL, Pennell ML, Katz ML. Acceptability of a COVID-19 vaccine among adults in the United States: how many people would get vaccinated? Vaccine. (2020) 38:6500–7. doi: 10.1016/j.vaccine.2020.08.043

 10. Centers for Disease Control and Prevention. COVID-19 (coronavirus disease). Vaccines. (2020). Available online at: https://www.cdc.gov/coronavirus/2019-ncov/vaccines/index.html (accessed April 10, 2021) 

 11. Glanz K, Rimer BK, Viswanath K. Health Behavior and Health Education: Theory, Research, and Practice. 5th ed. San Francisco, CA: Jossey-Bass (2015). 

 12. Reiter PL, McRee AL, Gottlieb SL, Markowitz LE, Brewer NT. Uptake of 2009 H1N1 vaccine among adolescent females. Hum Vaccin. (2011) 7:191–6. doi: 10.4161/hv.7.2.13847

 13. McRee AL, Brewer NT, Reiter PL, Gottlieb SL, Smith JS. The Carolina HPV immunization attitudes and beliefs scale (CHIAS): scale development and associations with intentions to vaccinate. Sex Transm Dis. (2010) 37:234–9. doi: 10.1097/OLQ.0b013e3181c37e15

 14. Reiter PL, McRee AL, Gottlieb SL, Brewer NT. Correlates of receiving recommended adolescent vaccines among adolescent females in North Carolina. Hum Vaccin. (2011) 7:67–73. doi: 10.4161/hv.7.1.13500

 15. Reiter PL, McRee AL, Pepper JK, Gilkey MB, Galbraith KV, Brewer NT. Longitudinal predictors of human papillomavirus vaccination among a national sample of adolescent males. Am J Public Health. (2013) 103:1419–27. doi: 10.2105/AJPH.2012.301189

 16. Reiter PL, McRee AL, Katz ML, Paskett ED. Human papillomavirus vaccination among young adult gay and bisexual men in the United States. Am J Public Health. (2015) 105:96–102. doi: 10.2105/AJPH.2014.302095

 17. Chesser A, Drassen Ham A, Keene Woods N. Assessment of COVID-19 knowledge among University students: implications for future risk communication strategies. Health Educ Behav. (2020) 47:540–3. doi: 10.1177/1090198120931420

 18. Jones J, Sullivan PS, Sanchez TH, Guest JL, Hall EW, Luisi N, et al. Similarities and differences in COVID-19 awareness, concern, and symptoms by race and ethnicity in the united states: cross-sectional survey. J Med Internet Res. (2020) 22:e20001. doi: 10.2196/20001

 19. Parsons Leigh J, Fiest K, Brundin-Mather R, Plotnikoff K, Soo A, Sypes EE, et al. A national cross-sectional survey of public perceptions of the COVID-19 pandemic: self-reported beliefs, knowledge, and behaviors. PLoS ONE. (2020) 15:e0241259. doi: 10.1371/journal.pone.0241259

 20. Ali SH, Foreman J, Tozan Y, Capasso A, Jones AM, DiClemente RJ. Trends and predictors of COVID-19 information sources and their relationship with knowledge and beliefs related to the pandemic: nationwide cross-sectional study. JMIR Public Health Surveill. (2020) 6:e21071. doi: 10.2196/21071

 21. Bailey SC, Serper M, Opsasnick L, Persell SD, O'Conor R, Curtis LM, et al. Changes in COVID-19 knowledge, beliefs, behaviors, and preparedness among high-risk adults from the onset to the acceleration phase of the US outbreak. J Gen Intern Med. (2020) 35:3285–92. doi: 10.1007/s11606-020-05980-2

 22. Brewer NT, Chapman GB, Gibbons FX, Gerrard M, McCaul KD, Weinstein ND. Meta-analysis of the relationship between risk perception and health behavior: the example of vaccination. Health Psychol. (2007) 26:136–45. doi: 10.1037/0278-6133.26.2.136

 23. Kreuter MW, Wray RJ. Tailored and targeted health communication: strategies for enhancing information relevance. Am J Health Behav. (2003) 27:227. doi: 10.5993/AJHB.27.1.s3.6

 24. Bagcchi S. Stigma during the COVID-19 pandemic. Lancet Infect Dis. (2020) 20:782–9. doi: 10.1016/S1473-3099(20)30498-9

 25. Asadi-Aliabadi M, Tehrani-Banihashemi A, Moradi-Lakeh M. Stigma in COVID-19: a barrier to seek medical care and family support. Med J Islam Repub Iran. (2020) 34:98. doi: 10.34171/mjiri.34.98

 26. United States Census Bureau. American community survey (ACS). (2020). Available online at: http://www.census.gov/programs-surveys/acs/ (accessed April 10, 2021)

 27. Brewer NT, DeFrank JT, Gilkey MB. Anticipated regret and health behavior: a meta-analysis. Health Psychol. (2016) 35:1264–75. doi: 10.1037/hea0000294

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Reiter and Katz. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	
	ORIGINAL RESEARCH
published: 13 May 2021
doi: 10.3389/fpubh.2021.668642






[image: image2]

Smokeless Tobacco Point of Sale Advertising, Placement and Promotion: Associations With Store and Neighborhood Characteristics

Shirley A. James1*, John G. Heller1, Chantel J. Hartman2, Andrew C. Schaff1, Nasir Mushtaq1 and Laura A. Beebe1


1Department of Biostatistics and Epidemiology, Hudson College of Public Health, University of Oklahoma Health Sciences Center, Oklahoma City, OK, United States

2Center for Chronic Disease Prevention and Health Promotion, Oklahoma State Department of Health, Oklahoma City, OK, United States

Edited by:
Oladimeji Oladepo, University of Ibadan, Nigeria

Reviewed by:
John Denley Lentz, Private Practitioner, Abingdon, VA, United States
 Steve Sussman, University of Southern California, United States

*Correspondence: Shirley A. James, shirley-james@ouhsc.edu

Specialty section: This article was submitted to Public Health Education and Promotion, a section of the journal Frontiers in Public Health

Received: 05 March 2021
 Accepted: 16 April 2021
 Published: 13 May 2021

Citation: James SA, Heller JG, Hartman CJ, Schaff AC, Mushtaq N and Beebe LA (2021) Smokeless Tobacco Point of Sale Advertising, Placement and Promotion: Associations With Store and Neighborhood Characteristics. Front. Public Health 9:668642. doi: 10.3389/fpubh.2021.668642



Introduction: Objectives of this study were to determine retail and neighborhood characteristics associated with smokeless tobacco (ST) product promotion, price promotion, and storefront advertising among retailers in Oklahoma.

Methods: In this statewide point-of-sale study, we collected data from 1,354 ST retailers. Using store characteristics and census tract information, we estimated summary statistics and adjusted prevalence ratios during 2019–2020.

Results: Of ST retailers audited, 11.0% demonstrated ST youth promotion, 43.0% ST price promotions, and 19.6% ST storefront advertising. The adjusted prevalence ratio (aPR) for convenience stores was higher for all three ST strategies: youth promotion (aPR = 3.4, 95% CI 1.9, 6.2), price promotion (aPR = 3.8, 95% CI 2.9, 5.0), and storefront advertising (aPR=16.4, 95% CI 6.7, 40.3) compared to other store types. Metropolitan tobacco retailers had higher aPRs for youth promotion (aPR = 1.7, 95% CI 1.12 2.6) and storefront advertising (aPR = 1.5, 95% CI 1.2, 1.9).

Conclusions: Findings of this study suggest there are currently ample opportunities for youth and adults at risk for tobacco initiation to be exposed to ST products in the retail environment. Convenience stores, more likely to be found and utilized in rural areas compared to metropolitan areas, are disproportionately more likely to engage in marketing strategies that could lure youth into trying smokeless tobacco.

Keywords: tobacco retail, smokeless tobacco, smokeless tobacco advertising, point of sale study, tobacco products


BACKGROUND AND PURPOSE

Smokeless tobacco (ST) use can lead to nicotine addiction, is associated with cancers of the oral cavity, esophagus, and pancreas, and is associated with higher levels of mortality from both heart disease and stroke (1–8). ST products are growing in popularity, partially because they can be used indoors in places where smoking is not allowed (9, 10). The Youth Risk Behavior Surveillance System data (2018) report that 4.2% of youth in the US, and more specifically, 6.8% of Oklahoma youth use ST, meaning they used chewing tobacco, snuff, dip, snus, or dissolvable tobacco on one or more of the 30 days before participation in a survey about this topic (11, 12). Worldwide, at least 303 million people (5.6% of the population) 15 years and older are current ST users (13). This high level of ST use is a disturbing trend because not only has ST use proven harmful (1–8), it can serve as a tobacco initiation product (14).

The tobacco retail environment been linked to growth in tobacco use, but tobacco product advertising further normalizes its use in the community (15–18). Tobacco product advertising, promotion, and placement can all influence youth to start using tobacco at younger ages, and at increased rates (16, 18, 19). The tobacco industry continues to advertise heavily at retail outlets near schools and playgrounds, using storefront tobacco ads in locations where youth readily notice them (16–20). Total combined tobacco expenditures for outdoor tobacco advertising grew from 1.7 million dollars in 2016 to 1.8 million dollars in 2017 (18). One study reported 5.2% of retail store advertising involved ST products (18). The number and location of tobacco retail outlets in a community, specifically in proximity to schools, also increases the availability of tobacco products, the likelihood of tobacco experimentation among minors (19), and the sale of tobacco to minors (21). Studies have demonstrated a higher density of tobacco retailers in communities at greatest risk; those with low income, and with higher proportions of non-whites (18, 19, 22–25).

Price promotions are an effective vehicle for youth initiation. RJ Reynolds and Phillip Morris tobacco companies first recognized them as such in the 1980s (26). Stores entice both adults and youth to try ST with price promotion and with cross product price promotion with products including cigarettes (18). We defined cross product promotions in this study as situations in which retailers either offered a discount on cigarettes with the purchase of ST products, or when retailers offered a discount on ST products with the purchase of cigarettes. Additionally, retailers place tobacco products and advertising lower to the floor and within reach of products that appeal to youth (20), including soda and candy products, ICEE® drinks, jewelry, and electronic merchandise (20, 24). Point-of-sale (POS) advertisements, which are advertisements displayed or distributed at retail locations, can introduce youth to tobacco products (18, 22). Assessments of the tobacco retail environment are an essential component in building awareness and documenting tobacco industry activity in communities. Previous POS studies have provided relevant information about both retail environments and attempts by tobacco companies to influence youth (18–20, 23–25).

In the rapidly evolving retail environment, information about ST product placement and advertising is informative but scarce, with the exception of the study by Widome et al. in 2012 (25). Our study contributes a unique perspective on the retail landscape for ST products by including a large statewide sample of retailers within a state with high tobacco prevalence including ST use. The aims of our study are to identify the prevalence of the following retailer characteristics, as well as their association with neighborhood census tract characteristics: retailer type, storefront ST product advertisements, ST price promotions or cross-product promotions with cigarettes, and promotion of ST products to youth.



METHODS

This study was completed in a partnership between the University of Oklahoma Health Sciences Center's Hudson College of Public Health, and the Oklahoma State Department of Health's (OSDH) Center for Chronic Disease Prevention and Health Promotion. The program is entitled “Project CHAT: Combatting Heavy Advertisement of Tobacco initiative.”


Training and Sample

Project staff and OSDH partners attended a 2-day Standardized Tobacco Assessment for Retail Settings (STARS) training provided by Counter Tools. The STARS surveillance tool was designed for practitioners to inform tobacco control policies for the point of sale, and was developed from collaboration by state and community tobacco control researchers from five state health departments, the CDC, and the Public Health Law Center (formerly the Tobacco Control Legal Consortium). Training for this study included a field exercise to practice store assessments and data collection with the STARS tool, which can be found here https://countertobacco.org/resources-tools/store-assessment-tools/stars/. The Oklahoma Department of Mental Health and Substance Abuse Services provided a list of licensed tobacco retailers used during the Synar Purchase Survey. Eligible tobacco and cigarette licensed retailers for this study included convenience stores, drug stores, pharmacies, grocery stores, and mass merchandisers. Retailers with less potential for exposure to youth were excluded. These included liquor stores, bars, tobacco shops, tribal-owned smoke shops, hookah lounges and vape shops, where those under 18 years of age are not legally allowed to enter. Free-standing vape shops are not licensed as tobacco retailers in Oklahoma; thus, they were not included in the sampling frame. From the list of 3,650 eligible licensed tobacco retailers, a random sample to be audited (n = 1,713) was selected proportional to the number of stores in each county. The number of stores selected per county ranged from 5 to 90.



Store Audits

Project staff completed 1,560 tobacco retail audits between March and December of 2017 using the STARS form and protocol. Four trained project staff collected retailer data via the Store Audit Center, the online platform created by Counter Tools. The 16-item STARS tool included questions about store type, exterior and interior advertising, type of tobacco products sold, and price, placement, and promotion of tobacco products (22).

Whether or not the store accepted Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) benefits was included as a covariate. Store audit data were also used to define the outcomes for this study. These included presence of storefront ST advertisements, presence of ST price promotions, or cross promotions with cigarettes. Cross promotions occurred when retailers offered reduced prices on cigarettes with the purchase of ST. ST youth promotion occurred when ST products or advertisements were placed within three feet of the floor or 12 inches from products appealing to children.



Neighborhood Characteristics

Tobacco retailer addresses were geocoded using ArcGIS (20) software. The 2010 US census tract geoids were used to characterize the neighborhood demographic variables for each retail location. These included the percent African American race, percent Hispanic ethnicity, percent Native American race, percent living at or below poverty level, percent whose highest education was high school or GED or less, and percent under 18 years of age. Using data for the entire State of Oklahoma, we established quartiles for these census tract variables to allow us to compare retailers in the highest quartile to retailers in the lower three quartiles for each of these variables. The top quartile cut-points included: HS education/GED or less = 58.8%; at or below poverty level = 24.7%; <18 years of age = 39.1%; African-American race = 8.6%; American Indian race= 10.1%; Hispanic ethnicity = 11.5% (Tables 1, 2). Rural-Urban Commuting area codes (RUCA) were used to identify retailer location as urban or rural. RUCA codes zero through six represented urban areas, and RUCA codes seven and up represented smaller towns and rural areas. ArcGIS (20) was used to determine whether or not the tobacco retailer was within one mile of a high school or a middle school.


Table 1. Characteristics of audited tobacco retailers selling smokeless tobacco (ST) products (n = 1,354).
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Table 2. Prevalence of study outcomes and adjusted prevalence ratios (95% CI) by retailer and neighborhood characteristic (n = 1,354).
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Statistical Analysis

We downloaded our tobacco retailer data from our Store Audit Center, cleaned it, and checked it for consistency. We calculated descriptive statistics for all dependent and independent variables associated with our sample of retailers. Using percentages, we then reported the prevalence of each outcome variable within each level of independent variable. Finally, we examined relationships between each of the three outcome variables and the covariates described above using adjusted prevalence ratios. To account for clusters of stores within each census tract, which ranged from one to seven, we used generalized estimating equation (GEE) analysis with PROC GENMOD, adding the census tract variable to the repeated statement. PROC GENMOD offers logistic Poisson regression capabilities with robust error variances (21) and produces prevalence proportion ratios (PPRs) and 95% CIs to describe associations. SAS version 9.4 was used to analyze data during 2019–2020. The University of Oklahoma Institutional Review Board determined this study was not human subject research, thus needed no approval (OUHSC IRB reference #7679).




RESULTS

Statewide, 91% of our random sample of tobacco retailers were successfully audited, resulting in 1,560 completed audits. A majority of the retailers that were not audited did not exist or could not be found (64%, n = 89), largely due to address errors within the list. An additional 14% (n = 20) had permanently closed since the list was created. Of the retailers audited, the 1,354 that sold ST products were included in this study (87%).

Three-quarters (76%) of retailers selling ST products were convenience stores, and one-third (33%) accepted Supplemental Nutrition Program for Women, Infants, and Children (WIC) benefits. Almost two-thirds (60%) were located in metropolitan communities, and more than half (56%) were located within one mile of a high school or middle school (Table 1).

Of retailers included in this analysis, one-fifth (20%) had ST storefront advertisements, and less than one tenth had ST products placed within one foot of youth related items (5%), or ST advertisements or products within three feet of the floor (7%). While almost half (43%) had ST price promotions, <1% (0.3%) had ST cross product promotions with cigarettes (Table 1).

Approximately one third of retailers (34%) were located in census tracts in which the population was in the top quartile for having a high school education or less, and more than one fifth (23%) were located in the top quartile for having children under the age of 18 years. Additionally, two thirds of retailers (67%) were located in census tracts in the highest quartile for living in poverty as defined by the US Census Bureau (22). More than one tenth were located in census tracts in the highest quartile for percentage of Black race (15%), more than one third were in census tracts in the highest quartile for the percentage of American Indian race (35%), and one fifth (22%) were in census tracts with the highest percentage of Hispanic or Latino ethnicity (Table 1).


Factors Associated With Youth Promotion

In this study, we defined youth promotion of ST products as placement of ST products within 12 inches of items that appeal to children or youth, or ST advertisements within three feet of the floor. After adjusting for other variables in the model, the prevalence of ST youth promotion was almost three and one half times higher (aPR = 3.4 with 95% CI = 1.9, 6.2) for convenience stores as compared to drug stores, pharmacies, grocery stores, or mass merchandisers (13 vs. 5% of stores). The aPR was 1.7 times higher for metropolitan areas (95% CI = 1.2, 2.6) compared to rural areas (13 vs. 8% of stores) (Table 2).



Factors Associated With ST Price Promotion or Cross Promotion With Cigarettes

After adjusting for other variables in the model, the prevalence of ST price promotions or cross promotions with cigarettes was almost four times higher in convenience stores compared to others (aPR = 3.8 with 95% CI = 2.9, 5.0). The adjusted prevalence ratio for price promotions or cross promotions with cigarettes was slightly higher when retailers were located in census tracts in which the percentage of the population at or below poverty level was in the top quartile (aPR = 1.2 with 95% CI = 1.02, 1.4) compared to census tracts in which the percentage was in the lower three quartiles (Table 2).



Factors Associated With Outside ST Advertising

After adjusting for other variables in the model, the prevalence ratio for ST outside advertising was more than 16 times higher (aPR = 16.4 with 95% CI = 6.7, 40.3) for convenience stores as compared to drug stores, pharmacies, grocery stores, or mass merchandisers (25 vs. 2% of stores). Retailers in metropolitan areas also had a statistically higher prevalence of exterior ST advertising when compared to those in rural areas (aPR = 1.5 with 95% CI = 1.2, 2.0). Additionally, the prevalence ratio for outside ST advertising was almost one and a half (aPR = 1.4 with 95% CI = 1.1, 1.8) times higher for retailers in census tracts in which the percentage of the population reporting African American race was in the top 25th percentile for the state of Oklahoma compared to retailers in the lower percentiles (30 vs. 18% of stores) (Table 2).




DISCUSSION

Although cigarette and vapor product use among youth dominate discussions around the influence of POS strategies, in this study we found ST advertising and product placement also likely target youth. One-fifth of retailers involved in this study displayed storefront ST advertisements. ST price promotions were common among retailers, with almost half enticing consumers to purchase these products by offering them at a reduced rate. Another factor making the use of ST products in Oklahoma appealing is their exclusion from the most recent Oklahoma tobacco tax increase, which was $1.00 on other tobacco products. There is an upsurge in new ST products, which make them popular, as well as financially accessible, among youth. Studies involving the marketing of these products are vital to a complete understanding of ST product and advertising landscapes, especially given their attraction to young people (15–18, 20, 27–31).

The first aim of this study was to examine the association between retail and neighborhood characteristics associated with efforts to promote ST products to youth. While this placement was not common, in 66 stores (5%), ST products were placed within 12 inches of products that appeal to youth; in 100 stores (7%), ST products or promotions were placed within three feet of the floor, easily accessible to children and youth. This compares similarly to Widome and associates (25) who found 3% of stores had ST advertising less than three feet from the ground and 12% of stores had ads <12 inches from candy and snacks. Youth targeting was noted in a New York City study by Giovenco and associates, who found half of cigar and ENDS ads, and one third of cigarette and ST ads were placed on the main entry door. Over one third of all tobacco ads were placed at a height lower than three feet, and one quarter of cigar and cigarette ads were adjacent to sugary drink ads (32). This type of ST youth promotion is in violation of the intent of the Federal Cigarette Labeling and Advertising Act, applicable to any tobacco product (32).

Strongly associated with youth promotion was store type and location. As with other studies (32), convenience stores were more than three times more likely to demonstrate ST youth promotion than grocery and drug stores. Interestingly, in our study metropolitan areas were one and a half times more likely to demonstrate ST youth promotion than rural areas, a finding not replicated in other studies (16).

The second aim of this study was to examine the association between retail and neighborhood characteristics associated with ST price promotions, or cross promotions with cigarettes. First, our study conclusively demonstrated these promotions exist, with almost half of stores (43%, n = 580) having price promotions for ST products. Only four stores had cross promotions with cigarettes (0.3%). Secondly, there was an association with store type, with convenience stores almost four times more likely to have ST price promotions. In this study, ST price promotions specifically targeted those living in census tracts with a higher concentration of individuals living at or below the poverty level. As demonstrated in the literature, this is a dangerous trend, as price promotions have consistently targeted this group, raising the frequency of unplanned tobacco product purchases. Additionally, many price promotions effectively enhance youth initiation among children and teen shoppers (15, 28–30, 33, 34).

The third aim of this study was to examine the association between retail and neighborhood characteristics associated with storefront ST product advertisements (32). Our study found storefront ST advertising common, with one fifth of stores (n = 265) displaying ST advertising in places where any member of the public, but especially children and young people, can freely pass. More than half (56%, n = 763) of the stores in this study had a high school or a middle school within one mile, making exposure and access likely based on geographic proximity.

Store type was highly associated with storefront ST advertising, similarly to the study by Widome and associates (25), with convenience stores being more than 16 times more likely to have exterior ST advertisements than mass merchandisers, drug, or grocery stores. Similarly to Roberts and associates' findings (24), our study found a small but significant association between ST advertising in urban or metropolitan vs. more rural areas, and reported evidence of differential tobacco marketing at the point-of-sale, which disproportionately targeted urban and African American communities (22). This is especially troublesome, given the large percentage of convenience stores available to youth in metropolitan areas. Giovenco and associates' compared the percentage of retailers displaying storefront ST ads to those of other tobacco products in New York City; cigarette advertising was present in 40%, cigar in 27%, ENDS in 28%, and ST in 5% of retailers audited (32). Interestingly, exterior ST advertising was the only retailer characteristic significantly associated with census tracts in the highest quartile for percent African American, a finding not replicated in other studies.

Our study provides evidence for limiting outside and POS strategies, as they play an important role in youth ST exposure, access and initiation. Historically, banning outside advertising and POS displays has had a positive impact on tobacco use. In one study, having a POS display ban reduced overall adult daily smoking, male smoking and female smoking 7, 6, and 9%, respectively (26). Convenience stores, more likely to be found and utilized in rural areas compared to metropolitan areas, are disproportionately more likely to engage in marketing strategies that could lure youth into trying smokeless tobacco.



LIMITATIONS

While this study was particularly robust given its representation of the entire state of Oklahoma, it has several limitations. First, as a cross-sectional study, we are capturing a snapshot of the ST retail landscape, and cannot make any causal inferences. Second, we are only reporting ST promotion in this study, and cigarette and particularly electronic nicotine delivery device results may be quite different. Analysis of some of our subgroups are limited by sample size. This is especially true with our storefront exterior advertising by store type (Table 2), and has resulted in a wide CI for this category. Finally, as with any POS study, the atmosphere involved in capturing this information is at times challenging, resulting in some incomplete data, as well as potential misclassification from auditor error. Most relevant to ST use, this study did not differentiate ST products from “General Snus,” as data collection occurred before the FDA regulation change.
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Background: The coronavirus disease 2019 (COVID-19) pandemic in China is essentially under control. Under global scrutiny, China has started reviving the social, cultural, and working lives of its inhabitants. However, localized outbreaks of COVID-19 are occurring, indicating that the country still needs to follow disease prevention and control measures. Previous studies have assessed the knowledge, attitudes, and behaviors of the general public in China regarding COVID-19 during the pandemic. However, little is known about knowledge, attitudes, and practices (KAP) of Chinese residents regarding COVID-19 after periods of lockdown. Therefore, this study was conducted to identify the KAP and other factors among the residents of Shaanxi Province during the post-lockdown period.

Methods: A cross-sectional, network questionnaire survey was conducted in Shaanxi Province from October 1–30, 2020. A total of 1,175 urban residents were interviewed via Wen Juan Xing, an online questionnaire tool. A self-developed online KAP COVID-19 questionnaire was developed in this study. The questionnaire consisted of four parts: general information, knowledge, attitude, and practice. Descriptive statistics and binomial logistic regression analysis were used in the statistical analysis.

Results: The majority of the participants were knowledgeable about COVID-19. They had optimistic attitudes and behaved appropriately toward COVID-19. Education was an associated factor for the knowledge of residents and the knowledge of COVID-19 was high among people with high academic qualifications. Attitudes were more positive in residents who lived with elderly people, women, and children. The score of practice was higher in residents with positive attitudes and high academic qualifications. There was a positive correlation between age and practice.

Conclusion: We found that the KAP of residents in Shaanxi was at a relatively high level during the post-lockdown period. Although the lockdown was lifted, the epidemic is not over. Thus, it is necessary to develop targeted health education programs for residents with different demographic characteristics in Shaanxi.
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INTRODUCTION

The World Health Organization (WHO) officially declared the coronavirus disease 2019 (COVID-19) a public health emergency of international concern on January 30, 2020 (1). As of April 20, 2021, there have been 141,549,845 laboratory-confirmed cases of COVID-19, including 3,021,397 deaths in 223 countries, territories, and areas (2). In order to control the COVID-19 epidemic in China, the Wuhan government imposed a lockdown starting on January 23, 2020, and the residents were required to stay at home to self-isolate (3). Other cities subsequently imposed a series of measures to control the epidemic (4). On April 8, 2020, Wuhan, which once attracted worldwide attention because of the severe epidemic situation, reopened its transportation connections to areas outside the city. This marked a major victory in China's war against the COVID-19 epidemic (3). Currently, China has begun to resume production (5), and people in China have gradually returned to their normal life. However, localized outbreaks of COVID-19 are still occurring in some places in China, such as Beijing, Xinjiang, the Inner Mongolia Autonomous Region, and Shanghai (6–9). This indicates that the country still needs to follow disease prevention and control measures.

The knowledge, attitudes, practices (KAP) model is a common model used to explain how individual knowledge and attitudes affect healthy behavior changes. It was proposed by Mayo, a professor at Harvard University in the 1960s. It is one of the basic patterns of changing human health behavior. The KAP model assumes that the occurrence of healthy behaviors can be divided into three continuous processes. The first is the correct perception of health knowledge by the individual. On this basis, the individual establishes positive beliefs and attitudes, and finally it is possible to form a healthy behavior. The term “knowledge” refers to the understanding of disease-related knowledge. “Attitudes” refers to the trust in the relevant knowledge that has been acquired. “Practices” refers to the generation of behaviors that are conducive to health under the basis of mastering health knowledge and the promotion of health beliefs (10). In summary, knowledge is the basis for changing behaviors, and attitudes are the driving force for changing behaviors. According to the KAP model only by acquiring health-related knowledge and thinking repeatedly, and only by raising knowledge to belief, can it be possible to adopt a positive attitude to produce healthy behavior. Research has shown that people's knowledge, attitudes and practices toward COVID-19 are important determinants of whether they participate in pandemic-specific prevention behaviors. Scholars believe that an elevated KAP toward COVID-19 preventive measures must be related to higher commitment in appropriate defensive behavior during the pandemic (11). Numerous empirical studies have demonstrated that health education can improve knowledge and change unfavorable attitudes and behaviors, effectively curbing infectious diseases and epidemics (12). Therefore, understanding people's knowledge, attitudes, and behaviors toward COVID-19 can provide a reference for the formulation of health education plans. After the outbreak of COVID-19, many researchers have studied the public's knowledge, attitudes, and practices toward COVID-19 in order to provide a basic reference for the formulation of public health education programs. A study conducted in Jordan found that females, aged 40 or older, married, employed, with bachelor's degree or higher, had more knowledge and better practice toward COVID-19 1. Azlan et al. examined the knowledge, attitudes, and practices of the public toward COVID-19 in Malaysia. They found a high knowledge score and a moderate practice score among the participants (13). Roy et al. Assessed attitudes and practices among the adult population in the COVID-19 pandemic of India and found the responders to have a moderate level of knowledge about COVID-19 (14). According to Salman et al., Pakistani university students and employees have good knowledge and attitude regarding COVID-19, but unsatisfactory preventive practices (15). In China, relevant research had also been conducted on the public knowledge, attitude, and behavior about COVID-19 in the early stage of the outbreak. The study conducted by Zhong et al. and Lin et al. showed that the KAP scores of the public in China toward COVID-19 were positive, in particular, the KAP of women who had a relatively high socioeconomic status (16, 17). A study conducted in Anhui, China, found that the residents had a good KAP about COVID-19, yet it was necessary to strengthen the community publicity (18). These studies were conducted at the beginning of the outbreak, and the high level of public knowledge, attitude, and behavior about the epidemic had been confirmed. Although China has begun to return to production and work, there are still sporadic outbreaks, and the campaign against COVID-19 is not over. The fight against COVID-19 is currently ongoing in China. However, little is known about the KAP of Chinese residents regarding COVID-19 during the post-lockdown period. Whether people's knowledge, attitude, and behavior about COVID-19 change in the post-lockdown period requires further research. Thus, it is important to understand the KAP of the Chinese people toward COVID-19 during the post-lockdown period to help determine whether people's knowledge, attitudes, and behaviors about the epidemic have weakened as their lives and economy gradually get on the right track.This will provide a basic reference for the formulation of public health education programs in the new stage.

The aim of this study was to evaluate the KAP regarding COVID-19 among residents in Shaanxi Province, China, and the factors that affect them. Shaanxi Province is located in the northwest of China, connecting the East and the West. It is the starting point of the Silk Road and an important transportation hub for cultural tourism to the Holy Land from China (19). Shaanxi Province, which borders Hubei Province and the Inner Mongolia Autonomous Region, has the largest number of neighboring provinces in China (19). With the recovery of the economy, the population mobility is large, and the task of epidemic prevention and control is arduous. Our study was conducted during the post-lockdown period of the epidemic in Shaanxi Province. Therefore, our study not only provides baseline information on the awareness of the epidemic among residents in Shaanxi but can also assist the authorities in understanding the weaknesses in the epidemic prevention and control program and provide more targeted prevention and control measures during the post-lockdown period.



METHODS


Study Design and Participants

This was a cross-sectional, descriptive study, which aimed to investigate the KAP regarding COVID-19 risk and the factors that affect them among the local residents in the Shaanxi Province of China during the post-lockdown period. Shaanxi is located in the hinterland of northwest China and consists of 10 cities that are geographically divided into three strata as urban, suburban, and rural regions. From October 1–30 (during the post-lockdown period), five cities (Xi'an, Baoji, Shangluo, Yulin, and Ankang) were selected from Shaanxi Province according to their geographic location. These five cities were distributed in the east, west, north, south, and middle regions of Shaanxi Province. Two communities in each city were randomly selected from the urban regions. Therefore, a total of ten communities were included in this study.

Participants were recruited through purposive and snowball sampling routes from the ten communities. The inclusion criteria were that the age of the subject must be at least 18 years old, and the resident gave consent before completing the survey and the resident could finish the survey by him- or herself. In the pilot testing of 100 people in this study, the standard deviations of knowledge, attitude, and behavior scores were 1.37, 3.99, and 7.31, respectively. The allowable error of the knowledge was not more than 1, α = 0.05, and the required sample size was n = [image: image] × 1.372/12 = 8 (20). The allowable error of the attitude and behavior were not more than 2, α = 0.05, and the required sample size was n = [image: image] × 3.992/22 = 16, n = [image: image] × 7.312/22 = 52 (14). The maximum value of 52 was selected as sample size from one community. Considering the possibility of 20% invalid questionnaires, a minimum of 63 participants were required from each community. In other words, at least 630 participants were required from the 10 communities. We recruited as many participants as possible in our study. This study was approved by the Ethics Committee of Xi'an Medical University (Xi'an, Shaanxi Province, China) (approval NO. XYLS2020135). Before answering the questionnaire, all of the participants had to answer a yes/no question to confirm their willingness to participate in this research voluntarily.



Study Tools

The questionnaire used was developed by the authors, and the variables regarding the knowledge, attitudes, and practices were based on the previous literature, the recent guidelines of WHO (16–18, 21) and opinions from five experts (one professor of nursing management, one professor of community nursing, one professor of nursing education, one professor of nursing research, and one doctor of epidemiology and statistics). We have already thanked the five experts in the acknowledgment section. The questionnaire consisted of two sections. Section 1 inquired about the demographic data of the residents (six items), which included gender, age, profession, marital status, education, and whether they live with elderly people, women, or children (e.g., children ≤ 5 years old, elderly people ≥ 65 years old, or pregnant women). The professions were divided into manual laborers, white-collar workers, students, and other. The “other” professions included unemployed, retirees, and other professions that were not mentioned. Marital status included married and other, and “other” included single, divorced, and widowed.

Section 2 included questions on the KAP regarding COVID-19 among the residents. The appropriateness of Section 2 of the questionnaire was verified on the basis of the Content Validity Index and was evaluated by the five experts mentioned above. The Content Validity Index of the KAP COVID-19 Questionnaire among the residents was 0.92. Additionally, the validity of the preliminary questionnaire was assessed through pilot testing, which was conducted with 100 residents, and Cronbach's α coefficient of the questionnaire was 0.720. Section 2 was divided into three parts. Part 1 was comprised of 12 items that assessed the knowledge of the residents on COVID-19—source of infection (one item), route of the transmission (one item), epidemicity (one item), symptoms (two items), treatment and vaccines (two items), and prevention measures (five items). The responses were “yes” “no” and “don't know.” Each correct response was scored 1, whereas an incorrect answer and the middle response were scored 0. The total score of the knowledge questionnaire was 12, and higher scores indicated a higher knowledge level of COVID-19. In the pilot study, Cronbach's α coefficient of the knowledge questionnaire was 0.705, and Cronbach's α coefficient of the knowledge questionnaire for the entire study was 0.723. Part 2 consisted of seven items that assessed the attitude of the residents on COVID-19—risk perception of COVID-19 (one item), attitudes toward the government's infection control measures (two items), attitudes toward the people's infection control measures (one item), confidence in other residents' ability to prevent infection (two items), and vaccine acceptability (one item). The answers were evaluated by a 5-point Likert rating scale, ranging from strongly disagree (score 1) to strongly agree (score 5). The score of the attitude questionnaire ranged from 7 to 35, and higher scores indicated a more positive attitude. In the pilot study, Cronbach's α coefficient of the attitude questionnaire was 0.754, and Cronbach's α coefficient of the attitude questionnaire for the entire study was 0.767. Part 3 was comprised of 12 items that assessed the practices of the residents regarding COVID-19—positive coping styles (four items) and defensive coping styles (eight items). Each item was scored 1 (never) to 5 (always). The total score of the practice questionnaire ranged from 12 to 60, and a higher score represented a more positive level of practice. In the pilot study, Cronbach's α coefficient of the practice questionnaire was 0.888, and Cronbach's α coefficient of the practice questionnaire for the entire study was 0.882. We defined when the total score of the KAP questionnaire was higher than P50 (the median number of the total score), the level of the KAP of the participants was considered good, and the assigned value was 1; otherwise, the levels were considered to be poor, and the assigned value was 0.



Data Collection

After the questionnaire was input into the Wen Juan Xing (https://www.wjx.cn/, Wenjuanxing Tech Co. Ltd, Changsha, China), a professional online questionnaire tool, the quick response code of the online questionnaire was formed. The survey was completed during the post-lockdown period. The quick response code of the questionnaire was distributed to the residents who lived in the 10 communities. Then, we asked the voluntary resident participants in the study to send the quick response code to their neighbors in their community. The purpose and instructions of the survey were attached to each questionnaire. The participants had to answer a yes/no question to confirm their willingness to participate voluntarily. After the residents completed all the questions, they could clicked the “submit” button. To prevent multiple answering from the same individual, the questionnaire could only be answered once. All of the data were kept anonymous and confidential throughout the study.



Statistical Analysis

The collected data were analyzed using SPSS24.0 (IBM, Armonk, NY, USA). Descriptive statistics were used to describe the demographic data, as well as the KAP scores of the residents. The normality of the data was determined by Kolmogorov-Smirnov and Shapiro-Wilk tests. Median and interquartile ranges were measured as the data showed skewed distribution. As noted in the description of the study tools, the KAP was divided into two categories and these were used as dependent variables. The values of the independent variables were as follows: males were assigned 1 and females were assigned 2; married was assigned 1 and others were assigned 2; manual work was assigned 1, white-collar work was assigned 2, others were assigned 3, and student was assigned 4; junior college and below was assigned 1, and bachelor's degree and above was assigned 2; living with the elderly people, women, and children was assigned as 1, and not living with elderly people, women, or children was assigned as 2. Binomial logistic regression analysis used all of the demographic variables as independent variables, and the KAP scores as the outcome variables were conducted to identify factors associated with KAP. Odds ratios (ORs) and their 95% confidence intervals were used to quantify the association between the variables and KAP. P < 0.05 was considered as the significant level in this study.



Results

A total of 1,217 questionnaires were collected through WJX. The questionnaires that were answered with the same option in the knowledge, attitudes, or practices sections were regarded as invalid. Finally, 1,175 effective questionnaires were received. The effective recovery rate was 96.55%. The average age of the participants was (34.50 ± 12.70). The majority of the participants were women (68.1%). Of the participants, white-collar workers were the majority. Married people (59.1%) accounted for the largest group in this study. Among the participants, the group of persons with a bachelor's degree and above was the largest (57.9%), followed by those with a junior college degree or below (42.1%). Thirty-seven percent of the participants lived with susceptible people (Table 1).


Table 1. Demographic characteristics of the population surveyed regarding their COVID-19 knowledge, attitudes, and practices (n = 1,175).

[image: Table 1]



Knowledge of the Residents Toward COVID-19

The median and average score for the knowledge of the residents regarding COVID-19 was 10 (P25 = 9, P75 = 11; 9.51 ± 1.49), with a range of 0–12. The rate of correct answer of the 12 questions on the knowledge section was between 31.9 and 99.1%. Among the items regarding the knowledge of COVID-19, the three items with the highest rate of correct answers were items 2, 9, and 10, and those with the lowest rate were items 11, 7, and 6 (Table 2).


Table 2. Knowledge of community residents regarding COVID-19 (n = 1,175).

[image: Table 2]



Attitude of the Residents Toward COVID-19

The median and average score of the attitudes toward COVID-19 was 30 (P25 = 27, P75 = 32; 29.49 ± 3.98) with a range of 7–35. Overall, most of the residents had active attitudes toward COVID-19. In total, 85.4% of the participants agreed that COVID-19 has been effectively controlled in their area. More than half (89.8%) expressed satisfaction with the government's prevention and control measures in this epidemic. Over 85% of the residents believed that the government released information related to COVID-19 in a timely and transparent manner. Over 71% of the subjects thought the people around them had a good protection for COVID-19. More than 95% of the participants believed that they would definitely be able to overcome this epidemic (Table 3).


Table 3. Attitudes of community residents regarding COVID-19 (n = 1,175).

[image: Table 3]



Practices of the Residents Against COVID-19

Most of the participants practiced the control measures, as shown in Table 5, in a suitable manner. The median and average score of the practices toward COVID-19 was 48 (P25 = 44, P75 = 53; 47.77 ± 7.49), with a range of 12–60. There was high compliance (87.2% for “often” and “always”) with wearing face masks to protect themselves when in close contact with others (<1 meter) in crowded places. Over 92% paid attention to hand hygiene and washed hands frequently to prevent infection. Among the questionnaire of practices, items 11, 5, and 10 had the lowest compliance (52.4, 54.0, and 62.2%, respectively) (Table 4).


Table 4. Practices of community residents against COVID-19 during the epidemic (n = 1,175).

[image: Table 4]



Relevant Factors About Knowledge, Attitude and Practice Toward COVID-19

The binomial logistic regression analysis found that the education level of bachelor's degree and above (vs. junior college and below, OR: 3.98, P < 0.001) was significantly associated with the participants' knowledge toward COVID-19 (Table 5).


Table 5. Binary logistic regression analysis on factors significantly associated with the knowledge, attitudes, and practices toward COVID-19 (n = 1,175).

[image: Table 5]

The binomial logistic regression analysis found that not living with the most susceptible people (vs. living with the most susceptible people, OR: 0.53, P = 0.027) was significantly associated with the participants' attitude toward COVID-19 (Table 5).

The binomial logistic regression analysis showed that age (OR: 1.06, P = 0.009), COVID-19 attitude score (OR: 1.23, P < 0.001), and education level of bachelor's degree and above (vs. junior college and below, OR: 2.36, P = 0.046) were significantly associated with the participants' practices toward COVID-19 (Table 5).




DISCUSSION

There have been studies on the KAP of residents in China during the lockdown period (16–18). However, studies on the KAP of residents during the post-lockdown period in China are still lacking. This study has found that the residents of Shaanxi Province, which was adjacent to Hubei, had a high level of KAP toward COVID-19 during the post-lockdown period. We also identified several significant factors associated with the KAP of residents in Shaanxi Province. This evaluation was essential to improve protective practices for preventing a new outbreak of COVID-19 infection among the public in Shaanxi Province.

The accuracy rate of 12 items ranged between 75.3 and 99.1%, with three items, items 6, 7, and 11, falling below this range. WHO suggests that washing hands with soap and water can kill viruses that may be on our hands (22). For the public, it is not recommended to use hand disinfectant as a routine method of hand cleaning. Hand disinfectants should only be used outdoors when there is no way to wash hands with water and soap (21). In our research, 92.4% of the subjects paid attention to hand hygiene and washed their hands frequently to prevent COVID-19, but only 31.9% of subjects thought that hand disinfectant without washing should not be used as a routine method of hand cleaning. These show that although the awareness rate of the importance of hand washing is high, how to wash hands properly still needs further community popularization and education. Less than 50.0% of the participants understand the emergency use and development status of COVID-19 vaccines. This shows that people do not pay enough attention to the vaccine, and the government and media should increase the popularization of vaccine-related COVID-19 knowledge. Only 57.0% of the residents believed that a specific drug for COVID-19 has not been developed yet. This may be related to the lower mortality and higher cure rate as compared with severe acute respiratory syndrome (SARS) (23). In general, the average score of the knowledge for COVID-19 was 9.51 ± 1.49, with a full score of 12. This indicated that the residents in Shaanxi Province had a high awareness of COVID-19, which was the same as the Chinese residents in previous studies (16, 18). During the post-lockdown period of the epidemic, the residents had a high awareness of the epidemic, which was mainly related to the government and the media's strong publicity, as well as people's high attention to the epidemic. Further analysis found that residents with a bachelor's degree and above were more knowledgeable than their counterparts. It was the same as the previous studies (16). Loai et al. and Zhong et al. had both found that the participants' with bachelor's degree and above had a higher mean score on knowledge of COVID-19 than others 1. Highly educated people have a higher cognitive level, which may be due to their strong learning ability and ability to obtain information (16). Roy et al. also thought educated people were much more sensitive to the information released by the government and the media (14). In an early survey of KAP about COVID-19 in China, the knowledge scores were significantly correlated with gender, age and marital status (24). But in our research, gender, age and marital status did not significantly influence knowledge. This might be because in Yue's study, majority of the unmarried residents and women had a bachelor's degree or above (24). In our research, people of different marriages and genders have similar educational backgrounds. At the same time, the government has been vigorously disseminating knowledge toward COVID-19 from the early stage to the later stage of the epidemic to improve people's knowledge of COVID-19. All of these may cause changes in related factors that affect knowledge.

Among the items related to attitude, more than 84% of the participants thought that COVID-19 in their area was effectively controlled. This might be due to the adequate response measures taken by the government and the low number of people infected in Shaanxi Province. Since the outbreak of the epidemic, the government of Shaanxi actively facilitated many preventive measures, even during the post-lockdown period (25). Various prevention and control measures of “warding off transmission from overseas, domestic proliferation, and joint prevention and control of people and goods” are fully implemented in Shaanxi. The first is to strengthen the management and control of personnel who come to Shaanxi and return to Shaanxi. Everyone arriving in Shaanxi from overseas or from high-risk areas in China are required to do a 14-day quarantine at a government-designated location, followed by 7-day home quarantine. The second is to increase nucleic acid testing. Efforts should be put on testing the staff and the external environment of foreign-funded enterprises, farmer's markets, and key tourist attractions. The third is to make solid preparations for prevention, control and treatment. Medical institutions at all levels in Shaanxi have been organized to carry out multiple rounds of training such as nucleic acid testing, hospital infection prevention and control, patient medical treatment, and treatment of abnormal vaccination reactions. The fourth is to promote vaccination in an orderly manner. Personnel at border inspection, customs, airport, and medical staff were offered free vaccination, and no serious adverse reactions occurred. The fifth is to carry out comprehensive, all-round and multi-channel publicity. The government has released epidemic prevention and control measures in winter and spring and has promoted propaganda about them, as well as carried out extensive publicity on prevention and control by openning columns in mainstream media (26). At present, it is necessary to show your health quick response (QR) code when entering and exiting any public place in Shaanxi. People should search the health QR code in Alipay or WeChat and then fill out a form with their information. After examination and approval, they will get a health QR code. People are also required to wear masks if using public transportation. As of March 26, 2020, there were 245 cases in Shaanxi, and 242 of these cases completely recovered (27). This made people more confident about the cure rate of this epidemic. Our findings showed that most residents were satisfied with the government's epidemic prevention work, which confirmed findings in Anhui Province (18). The results indicated that the Chinese government's response to major public health events has become progressively mature since the severe acute respiratory syndrome (SARS) outbreak in 2003 (28). The generally high perceived confidence in self-protection against COVID-19 in our study may be related to participants' high confidence in government control over the epidemic and high satisfaction with the dissemination of government information (29). More than 70% of the residents said that the people around them exhibited good protection for COVID-19. This indicated that most of the people still pay more attention to the protection during the post-lockdown period. Overall, the participants' attitudes toward COVID-19 were positive. When analyzing relevant factors about attitudes, some interesting features emerged. Gender, age, profession, marital status, and even education did not significantly influence attitude, which was not the same as the study conducted by Guy et al. (30). In an early survey of the KAP about COVID-19 in China, the attitude toward COVID-19 was significantly associated with gender, education level and occupation. This may be attributed to the different time periods of the three studies and the different tools used to assess the COVID-19 attitude. In previous studies, few researchers had used “whether living with susceptible people” as a variable. In view of the traditional concept of the Chinese family and the traditional virtues of the Chinese nation (“to respect the old and love the young”), we want to explore whether living with susceptible people will affect people's attitudes toward COVID-19. In fact, our study showed that the attitudes of people who live with elderly people, women, and children were much more positive. This may be because these people have the responsibility of caring for their families. This indicates that the government should pay more attention to the residents who do not live with elderly people, women, and children.

Most participants had good behaviors for managing COVID-19. Only 54.0% of the residents chose to take appropriate physical exercises at home to prevent the disease. Exercise could pay a protective role on people's mental health (31). Thus, people should be encouraged to exercise regularly. During the post-lockdown period, people began to eat out, and the Chinese government is currently encouraging the public to use serving spoons and chopsticks (20). However, almost half of the subjects did not follow these new behaviors. This is similar to a previous study (31). The eating habits of Chinese people are different from those of Westerners. They prefer to eat from the same plate, compared to Westerners using their own dishes to have food. Advocating the use of serving spoons and chopsticks is contrary to Chinese traditional customs (31). Thus, the government and the media need to further publicize the use of serving chopsticks and spoons. Binary logistic regression analysis about the practices showed that age, high level of attitude about COVID-19, and higher education were associated with better practices toward COVID-19. This study is consistent with the study by Alnasser et al., showing that the highest level of good practices regarding COVID-19 pandemic was of those aged 35–50, and of those with a bachelor's degree (32). The correlations between attitudes and practices had been well-established in various studies (16, 33). During the post-lockdown period of the epidemic, people's attitudes toward COVID-19 should be enhanced, the development of health education programs for young people be focused on, and the prevention and control of the epidemic for people with low education levels be paid attention to. Targeted health education according to different demographic characteristics should be taken to improve the prevention and control efforts.



LIMITATIONS OF THE STUDY

This study had several limitations. First, convenience sampling was used in this study. Randomized sampling should be adopted in future studies to guarantee a better representation. Second, the online cross-sectional nature of study design limits the power of this research. Longitudinal research methods should be used in the future to obtain more information about the situation of the KAP for residents and the factors affecting the KAP toward COVID-19. The method of collecting data through the internet ignores those who cannot access the internet, such as older people, rural adults, and residents in remote areas with no network. Third, the participants in this study all came from urban communities in Shaanxi Province, while residents from rural areas were not included in the study. The KAP toward COVID-19 in rural residents may be different. Due to the fact that the participants in this study came from Shaanxi Province, which was not the area affected severely by COVID-19, the findings in this study were not generalizable for the residents who lived in other areas in China. Future studies should recruit a more representative and larger participant pool. We propose a comparative study involving rural areas and other districts. Despite the limitations described above, to our knowledge, there are limited studies about the KAP toward COVID-19 in China during the post-lockdown period.



CONCLUSIONS

In conclusion, this study revealed that residents in Shaanxi Province have a good level of KAP toward COVID-19. Education was able to predict residents' knowledge toward COVID-19, while living with elderly people, women, and children predicted their attitude toward COVID-19. The better the level of attitude and the higher the educational background, the more positive the residents' practices. Thus, the health education programs be not only focused toward people with lower education, but also promoting the attitudes of residents, even during the post-lockdown period.
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Introduction: Although water, sanitation, and hygiene interventions are effective in reducing diarrhea, there are methodological issues regarding the research tools used to evaluate their health impact. Moreover, there is limited research on individuals' subjective interpretations of diarrheal illness which may introduce further limitations in relying on self-reported data. Therefore, we conducted a study that aims to understand adolescents' perceptions of diarrheal illness in rural Tamil Nadu, India. Next, we wish to explore the acceptability of the Bristol Stool Form Scale to assess self-reported diarrhea in water, sanitation, and hygiene interventions involving adolescent participants in low-resource settings.

Materials and Methods: The study was conducted as part of the formative research phase in the cultural adaptation of Project SHINE, a school-based educational water, sanitation, and hygiene intervention in Thirumalaikodi, Tamil Nadu, India. A convergent parallel mixed-methods study design with a purposive sampling strategy was used. Qualitative data included 10 in-depth interviews with student participants aged 13–14. Quantitative data were collected through interviewer-administered face-to-face surveys (n = 14) and one-week stool diaries (n = 14). Each data set was analyzed separately and compiled during the interpretation of the findings.

Results: Across all data sets, diarrhea was reported to be perceived as unhealthy and an irregular occurrence among participants. Participants also reported diarrheal-taboos, local methods to cure or control diarrhea, and discussed how diarrheal illness can lead to absenteeism or withdrawal from school and social activities. Moreover, participants were able to understand and answer questions about their stool using the Bristol Stool Form Scale, suggesting that is an acceptable tool.

Discussion: Visual tools demonstrate promise in improving self-reported diarrheal illness among adolescents in low-resource settings in India. However, until we address diarrhea-related taboos it will be difficult to address methodological issues in the assessment and reporting of diarrheal illness among adolescents.

Keywords: adolescent, diarrheal illness, Bristol Stool Form Scale, illness representations, water sanitation and hygiene


INTRODUCTION

Diarrheal disease is often caused by bacterial, viral, or parasitic organisms, due to unsafe drinking water, inadequate sanitation, or poor hygiene (1–4). Globally, three out of ten people do not use safely managed drinking water and an estimated six out of ten lack access to sanitation services (5). The population most affected by diarrheal disease are children under five in low- and middle-income countries (6, 7), however children older than 5 years, adolescents, and adults also experience more than 2.8 billion episodes of diarrhea per year (8), demonstrating how diarrheal disease affects the mortality and morbidity of individuals in all age groups (9, 10). Furthermore, even though few studies have been conducted on the health and social consequences of diarrhea among adolescents, researchers connect diarrheal disease among adolescents to school absences and hospitalization (8, 11).

In countries such as India, diarrheal disease claims the lives of approximately 300,000 children under 5 each year (12). Furthermore, India has one of the largest populations globally, which lack access to clean drinking water, and sanitation coverage (13). As of 2015, 66% of the population in India still lacks access to basic sanitation and 22% lack access to basic drinking water (13), illustrating how water, sanitation, and hygiene (WASH) continues to be a major public health challenge in this context.

Systematic reviews have demonstrated that WASH interventions are effective in reducing diarrheal disease (14, 15); however, there are still lingering methodological issues pertaining to the research tools used to evaluate health impact in low-resource settings. In WASH interventions, data collection tools to investigate diarrheal disease often include objective measurements such as stool collection (assessing enteric pathogens), observation (caregiver reports of frequency/consistency), and self-report. However, stool collection is costly, requires expertise, facilities, storage, and has several other logistical limitations (16), while caregiver reporting can be unreliable (17). Furthermore, evidence of the impact of WASH interventions on child health is mixed, since, many studies rely on self-reported symptoms, which can be susceptible to biases (recall, social desirability, and measurement error) (16, 18–20). Despite evidence suggesting that self-reported outcome measures are unreliable, studies investigating the impact of WASH interventions continue to rely on them.

There is also a lack of conceptual clarity concerning diarrhea (17, 19–23) and several definitions of diarrhea exist to assist with the diagnosis. Researchers and practitioners tend to use the World Health Organization's (WHO) definition, which is based on a study of children in Bangladesh (23). The WHO defines diarrhea as three or more loose or watery stools in 24 h (24). However, individuals may have different subjective interpretations surrounding the definition of diarrhea, which introduces methodological challenges in self-reporting (16, 22, 25). Subjective interpretations of diarrhea may be informed by their unique cultural context; therefore, it is difficult to determine a single unanimous understanding of diarrhea between researchers, practitioners, and study participants. Finally, such discrepancies in the understanding of diarrhea may also have profound consequences on how the impact of an intervention is understood when diarrhea is a primary outcome.

In a recent review of 55 WASH interventions with the intended purpose of reducing diarrheal disease, 36 studies applied the WHO definition (26). Despite the widespread use of the WHO definition, there is still limited research exploring cultural and contextually influenced diarrheal illness representations (19). Researchers must acknowledge these limitations when using self-report instruments in WASH research, given that diverse representations and perceptions of diarrheal illness held by the population of interest may introduce measurement errors. This demonstrates a need for in-depth exploration of alternative methodological approaches and data collection instruments to investigate diarrheal disease in various contexts.

Further exploration of illness representations reported by children and adolescents is also important for assessing WASH studies involving adolescents. Studies have shown that health assessments by adolescents are susceptible to measurement error, because their illness representations may be influenced by accelerated physical and psychosocial developmental changes (27–30). Therefore, perceived health status is enhanced if adolescents perceive data collection tools as acceptable and helpful in self-reporting.

The present study addresses the development of an enhanced understanding of diarrheal illness and its corresponding self-report challenges among this age group. It is also important to note that this study focuses on diarrheal illness rather than diarrheal disease, because illness is a more subjective interpretation of ill-health, instead of objectively, pathologically, or medically defined and measured disease (31–34). Furthermore, illness representations are cognitive beliefs that an individual develops to structure their perceptions about an illness, which often include multidimensional components that identify symptoms, severity, duration, and cause of an illness (35). Here, we apply the Common Sense Illness Representation Model (CSIRM) (35) which is an explanatory model to assist in the exploration of individuals' illness representations (36, 37).

In an effort to improve approaches for measuring self-reported diarrheal illness among adolescents for a school-based WASH health promotion intervention and to exemplify youth-focused intervention adaptation processes, we conducted a small-scale descriptive study as part of the formative research phase in the cultural adaptation of Project SHINE (Sanitation and Hygiene INnovation in Education) (38).

To the best of our knowledge, this is the first study that investigates diarrheal illness representations using the Bristol Stool Form Scale (BSFS), among adolescents. The aims of this study are two-fold. Firstly, to understand cultural representations and perceptions of diarrheal illness among local adolescent students from the rural community of Thirumalaikodi, Tamil Nadu, India. Secondly, to explore whether the BSFS was suitable for local adolescent students from this community (acceptability).



MATERIALS AND METHODS


Study Design

In this study, we employed a convergent parallel mixed-methods study design (39). Creswell and Clark (38) explain that this design enables the researcher to develop a more “complete understanding” of a given phenomenon. Quantitative and qualitative data were collected concurrently, then data underwent separate analysis processes. This study was also based on criteria for studies that explore acceptability articulated by Bowen, Kreuter (40) and as such, there is a greater emphasis on the qualitative component presented in this manuscript.



Study Setting

The study was conducted from October 2017 to July 2018 at one school (grades Kindergarten- 12) in Thirumalaikodi, a village in the Vellore district in the southern Indian state of Tamil Nadu. The Vellore district has a population of approximately 3.9 million with a majority being Tamil-speaking and Hindu (41). Other predominant languages are English and Telugu. The district is primarily rural and is made up of 858 villages and 36 towns each under the authority of 22 Town Panchayats (41). Additionally, located within the area is spiritual leader, Sri Sakthi Narayani Amma and the Sripuram spiritual park devoted to Sri Lakshmi Narayani informing the community's strong cultural and spiritual values.



Sampling/Recruitment

All participants were enrolled at the school in which the future Project SHINE intervention took place. Project SHINE is a health promotion intervention that aims to improve sanitation and hygiene-related knowledge, attitudes, and practices among students and teachers through the application of community-based participatory research (CBPR) and participatory science (38). Therefore, adolescent study participants were representative of future SHINE intervention participants. Since Project SHINE is a CBPR intervention, it is important that participant and community input was considered in the adaptation of intervention content and evaluation tools, to ensure cultural appropriateness. Adolescents were selected to participate in this study, as part of the formative work conducted jointly with youth, the target population of the future SHINE intervention, to promote knowledge co-creation, and to increase understanding of local youth perspectives. The school was selected based on interest expressed by the local community, and a partnership between researchers and local institutions (e.g., schools, hospital, and spiritual leadership).

Schools and students included in this study were selected according to the following recruitment strategy: first, the school was selected from the set of schools invited to participate in the larger intervention study. We obtained approval to conduct research activities and implement the intervention from gatekeepers and local leadership. The school principal subsequently assigned a local community liaison (a schoolteacher), to work with the research team and was responsible for coordinating recruitment, collecting diaries from participants, and scheduling the survey and interviews.

Secondly, a purposive sampling strategy was employed to recruit participants for the study. The community liaison was assisted by ninth standard class teachers to invite students to participate in the study who met the following selection criteria: (1) currently enrolled at intervention school; (2) in the ninth standard; (3) comfortable expressing themselves in English; (4) open to sharing experiences about diarrhea and health; and (5) willing to provide assent to participate and obtain written parental/caregiver consent.

Teaching staff at the school informed students about the purpose of the study before inviting students to participate. Efforts were made to ensure similarity between study participants and future intervention participants because findings from this study would inform survey development, which all intervention students would then complete. Therefore, the research team focused recruitment criteria on participants who attended the same school, ensured an equal distribution of sex (although more girls than boys agreed to participate), and geographical background (all from the Vellore district). In total, 15 students agreed to participate. Of the 15 students who agreed to participate, one was excluded from the survey and diary data collection activities since they were absent from school during the time the survey was conducted. Table 1 shows the participants' demographic characteristics.


Table 1. Participants' demographic data; adolescents' perception of diarrhea study, Tamil Nadu, India.
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Prior to data collection activities, the research team conducted additional research activities with other groups of students at the school. This means that although there would be a level of awareness about the project in general, none of these students had participated in any other project activities. Therefore, in order to build trust between researchers and study participants, the research team utilized assent processes and an introduction meeting (which explained the aims of this research study and provided additional information on confidentiality) to nurture rapport between researchers and participants.



Bristol Stool Form Scale

Stool form is an essential criterion for the assessment of diarrheal illness (24, 42). Visual and descriptive tools that evaluate stool consistency may help improve and standardize measures and potentially improve self-reported diarrheal illness among adolescents (43). One such visual tool, the BSFS, was developed by Lewis and Heaton (44). The BSFS ranks images of stool on a scale of 1–7 based on consistency from Type 1 (separate hard lumps) to Type 7 (watery). Type 6 and Type 7 are classified as diarrhea (45, 46).

Although the BSFS was originally developed and validated in Bristol, United Kingdom for adults with irritable bowel syndrome, this study aims to explore its acceptability with a different contextual setting, population, and health challenges. As mentioned previously, the application of the BSFS in WASH research could reduce several types of error related to bias (recall and social desirability) and comprehension (standardize the definition of the disease under investigation) (19, 47). Therefore, we set out to explore if the use of the BSFS to self-report bowel movements among adolescents was acceptable from the perspective of prospective intervention participants.



Data Collection
 
Qualitative Data Collection

Qualitative research methods were applied to obtain a better understanding of adolescents' knowledge, perceptions, and practices relating to diarrheal illness (48). Semi-structured qualitative interviews were conducted with 10 students (seven females and three males). Interviews aimed to gain insights on cultural representations and perceptions of diarrheal illness and the acceptability of the BSFS as an assessment tool for self-reported diarrhea. Acceptability was explored through interview questions regarding attitudes and opinions about experiences filling out stool diaries which were based on the BSFS. Participants were purposively sampled and recruited by the community liaison.

A semi-structured interview guide was prepared based on the CSIRM (35). The CSIRM is an explanatory model that assists in the exploration of “lay views” or individual illness representations (36, 37). Interview questions explored constructs of the CSIRM [identity, cause, timeline, consequence, cure (35) (see Table 2)] and the BSFS to investigate if the use of the instrument was comprehensible, culturally appropriate, and acceptable in this context (see Table 2). Questions included open-ended questions about the terminology used to describe diarrhea, symptoms, perceived causes, and control/cure (50).


Table 2. Overview of CSIRM and corresponding interview questions asked [adapted from (49)].
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All qualitative semi-structured interviews were carried in English out by the first author [redacted for peer review] who has previous experience in qualitative research methods. Interviews were conducted at school in a private classroom, lasted from 20–40 min, and were audio-recorded with the consent of participants. As previously mentioned, during interviews, one participant indicated that they were uncomfortable being recorded and the audio recorder was subsequently shut off. Instead, the interviewer [redacted for peer review] took detailed notes for this participant. Data collection continued until 10 participants were interviewed and data saturation was achieved, thus no new information was generated.



Quantitative Data Collection

Quantitative data were collected through interviewer-administered face-to-face surveys (n = 14) and one-week stool diaries (n = 14). The sample size was determined by the study aims which were to explore acceptability, therefore we determined a small sample would be adequate (51). Interviewer-administered surveys were conducted by two female researchers from the local nursing college (SG and RS). Surveys were conducted at the school in a private classroom with blinds/door shut, thus no students were observed during the process. The survey was adapted from a previous BSFS validation study by Guled (52) to appeal to the specified research aims and target population of this study. It included questions concerning demographics, diet, and perceptions of stool using BSFS. Participants were also asked to report on their most recent stool, according to the BSFS. Participants were then requested to complete daily stool diaries for 1-week which used the BSFS to assist in the standardization of illness representation. Furthermore, the application of the BSFS in the diaries and survey triangulated data to broaden our understanding of the self-reported stool form and diarrhea among adolescents in this context.




Data Analysis
 
Qualitative Analysis

In the qualitative portion of this study, we sought to increase our understanding of diarrheal illness and reporting practices from the perspective of those experiencing it. Data were analyzed using directed content analysis (53), which employs the deductive use of theory to guide analysis. This approach is particularly useful to explore multifaceted and sensitive topics such as ours (54). Here, the CSIRM provided a foundation for the initial codebook and coding scheme (55–57). In order to explore the BSFS acceptability, attitudes regarding the BSFS were also segmented and coded. All interviews were conducted, coded, and analyzed using qualitative data analysis software, Atlas.ti software version 7 (Atlas.ti GmbH, Berlin) by the first author [redacted for peer review]. Transcription was conducted by the first and last author [redacted for peer review]. First, we read text transcripts to get a sense of the whole, then we segregated text into meaning units which were identified and categorized using predetermined categories/themes (informed by the CSIRM and the BSFS). Finally, all text that did not correspond with any of the predetermined categories were given a new code. An example of coding is shown in Table 3.


Table 3. An example of the qualitative analysis process.
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Quantitative Analysis

Our quantitative investigation aimed to summarize and organize salient information on cultural representations and perceptions of diarrheal illness and the BSFS as a tool for self-reporting in WASH interventions involving adolescent participants. We used the SPSS software version 25 to analyze the data (SPSS Inc, Chicago, Illinois). Descriptive statistics were used to summarize survey questions and demographic variables.




Ethical Considerations

The study protocol was approved by the Norwegian Centre for Data Research (reference number: 2017/53162) in Norway and the Institutional Ethics Committee/Institutional Review Board at the Sri Narayani Hospital and Research Centre (reference number: 30/25/02/17) in India. Informed assent and informed active parental consent were provided for all participants. Furthermore, since this study dealt with a sensitive topic, participants were invited to ask questions, decline to answer or switch off the audio-recorder at any time.




RESULTS


Qualitative Data

Interviews generated 29 codes which were then organized into categories according to the constructs of the CSIRM (identity, cause, timeline, consequence, cure) and the BSFS. Quotes have been edited for readability with all changes denoted by square parentheses.


Identity

Illness representations generally contain an identity component, which includes the name of the illness and identification of various symptoms that an individual believes are associated with the condition. When discussing diarrhea, participants revealed that the identity dimension included diarrheal illness' physical characteristics, symptoms, and beliefs about the cause of diarrheal illness. Diarrheal illness was defined as “loose motion”, “going in liquid fluid”, or “fecal matter in liquid state.” However, identification of diarrheal illness often included descriptions of related symptoms such as “stomach ache,” “feeling bored,” “can't sit,” “always be in restrooms,” and “fever” and perceived causes such as “bacterial infection,” “vitamin deficiency,” and “consumption of unhealthy foods.” For example, one participant shared:

Diarrhea is the frequent stools [that] we get when we eat contaminated food, which is not suitable to our health. So [it] doesn't get digested properly (Participant 2, Female).

This demonstrates that participant definitions of diarrhea included a combination of several CSIRM constructs (e.g., cause and consequence).

Participants also commented that in parallel with identification, communicating to others about diarrheal illness is difficult. This demonstrates how the identification dimension and consequence are closely linked. One participant shared that he dislikes talking about diarrhea because of its defining characteristics. He goes onto explain that he perceives diarrhea as, “ugly” and having a “bad smell” (Participant 9, Male).



Cause

Although a few participants struggled to describe the cause of diarrhea, others suggested several potential causes such as hygiene, bacterial diseases, and consumption of contaminated food, roadside water, hair, spicy food, or eating non-vegetarian food. One participant shared:

If they eat junk foods, what they eat [does] not [get] digested [and] vomit or diarrhea will come. [Or] when you're eating some hair. Hair goes into our stomach and causes diarrhea (Participant 4, Female).

Here the participant discusses how consumption of certain food types (e.g., junk food) causes diarrhea.

Another participant also talks about how she believes hygiene can also cause diarrhea when she says,

Someone might get sick when they are not having [good] personal hygiene (Participant 1, Female).

Here the participant discusses behavioral causes of diarrheal illness and links personal hygiene.



Timeline

It is also important to acknowledge what was difficult for some participants to discuss throughout interviews. Some participants often answered questions in a single word or avoided implicating themselves in discussions of diarrhea (e.g., avoidance of revealing personal experiences). This distanced participants from speaking about the topic in-depth. This was illuminated when participants discussed the timeline dimension since this question invited further reflection on an individual's personal experience with diarrhea illness in terms of frequency and duration of diarrheal episodes. Participants' characterization of a diarrheal illness duration varied, occurring within a 1–5-day period. Some participants also specified that after 2–3 days they should seek help from a healthcare professional. Participants' reports of frequency also varied ranging from 1–3 times a day to 6–7 times a day.



Consequence

Illness representation constructs include beliefs about the consequences of the condition for an individual. Here, participants revealed that the consequence dimension was multifaceted and complex. Participants discussed several physical symptoms of diarrhea in addition to other dimensions of everyday life that related to their inability to participate in certain activities, attend school, or communicate with others based on the burden of diarrheal illness.

Participants discussed how they felt uncomfortable talking to others about diarrhea including family and friends. One participant shared:

I will feel very shy to talk about it to anyone (Participant 10, Female).

This shyness is echoed by others:

Well [when] someone gets diarrhea means they feel they [cannot] talk freely. In that time, they'll have some problems… stomach pains…diarrhea, no? so they cannot talk freely with us. They feel shy to share (Participant 4, Female).

Here, participants discussed how they do not feel comfortable talking to others about diarrhea especially with friends at school.

Participants revealed that diarrhea was stigmatizing and influenced participation or performance in school and/or relationships. One participant shared:

A person with diarrhea will not be normal because they might not know when we get stools. We have the sense it is going to come, but [with] diarrhea we might not know and sometimes the people may not come out of their houses in our places because they will think when we go out, we can't use the proper washrooms. So, they stay inside (Participant 2, Female).

In this excerpt, the participant describes how diarrhea threatens normalcy because of the uncertain nature of diarrheal illness. This uncertainty causes one to stay home because they will not know where and when they will be able to use a sanitary toilet.

The same participant continues to discuss how diarrhea affects their sense of normalcy:

We can't behave as we [did] before. First thing, a person will feel uncomfortable and he just feels if “it” comes out, what will happen so, he can't [go] use. Some people have the habit of using washrooms only in their homes because it will be easy for them. Some people [are] using everywhere, and they get afraid of infections… what they get when they use a public toilet (Participant 2, Female).

Here, this participant shares that when a person has diarrhea, they will feel uncomfortable and stay home in order to reduce the risk of using a public toilet which they perceive as dangerous or unhealthy.

This participant then further elaborates about why people are hesitant or afraid of using public toilets.

In their house they maybe have a personal toilet, but outside, every person, is using a [public] toilet which, they may feel uncomfortable to use. Even I don't use in every place. We get infections in the toilets which are public. Everyone [uses them], so after[wards] they don't keep it [as] clean as it was before. They just complete their “work” (diarrhea) and move. They don't clean up inside. So, in India, it is a very very big problem. They just come finish their “work” [and] go off. So, that is why people think not to come out and use public toilets (Participant 2, Female).

Participants also spoke about how diarrhea can disturb their participation at school. One participant reflects:

In these break times we have the habit of going to washroom, but in the class, if we start disturbing the teacher and going out and coming back, everyone will think, what are they doing? Just going for every single period, everyone will be distracted [by that] particular person, so they'll start asking questions (Participant 2, Female).

This account suggests that consequences of diarrhea influence toilet use behaviors that may be deemed suspicious by peers.

Participants often reflected on toilet use behaviors during a diarrheal episode. Here, one participant connects the unpredictability or uncertainty of diarrhea with open defecation.

[In the villages] I see some of them have toilets and some of them are going in [the] forest, they have a small forest which [is] full of small small trees. They go in the forest and release their diarrhea and come home and washing it. [They go in the forest because] their house is here, and their land of cultivating is far away. When [it's] one kilometer [to the toilet] … [and] they got diarrhea when they [are] cultivating land they can't come to the house, so they go in [that] place (Participant 9, Male).

Diarrhea was often characterized as urgent or unpredictable (e.g., “can't sit”). Here this participant connects symptoms to open defecation.



Control/Cure

Participants spoke of several diarrheal treatment methods and coping behaviors when discussing the cure dimension of illness representations. These methods can be classified into three categories which included diet modifications, medical and naturopathic treatments, and communication with others about illness (see Table 4).


Table 4. An overview of cures reported by participants in semi-structured qualitative interviews (n = 10).
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For diet, participants shared that it was important to “eat healthy foods such as soft vegetables” (Participant 1, Female) and “avoid [certain] foods [like] butter, oil, and street foods like pani puri” (Participant 2, Female). Several participants also discussed how spicy foods were the cause of diarrhea therefore many suggested that one must, “avoid spices like chili powder” (Participant 2, Female) to alleviate symptoms. Medical treatments included both modern and traditional remedies such as, “the hospital” (Participant 5, Male) and “Ayurveda” (Participant 1, Female). Furthermore, participants also discussed how communication with doctors, teachers, or parents was an essential step in treating diarrheal illness.

Although participants discussed difficulties in speaking about diarrhea, participants shared that they felt open to communicate with their parents about diarrheal illness. One participant shared:

Parents will get the person to the hospitals and medicines will be given and they take care very carefully. If there are any problems the parents will uh cure that (Participant 3, Male).

Another participant explained:

First of all, we need to [tell] my… our, parents because they are taking care of us. Our parents or grandmas will be using some of the medicines to cure it (Participant 1, Female).

This was further elaborated upon, describing how parents are able to help cure diarrhea.

We must say to our parents so that they can stop [it], they can give tablets, or give an aid to our doctor. Saying to our parents is important, but not to our friends (Participant 2, Female).

Several participants discussed how they preferred to talk to their mothers specifically about diarrheal illness. This participant explained:

Firstly, she is also a woman and that's the point and the second thing is that I share everything to my mother. So, it includes my personal things and personal hygiene. So, I say to my mother first, and then she gives a measure to it (Participant 2, Female).

Some also discuss willingness/openness to communicate with doctors about diarrhea whom they perceive as the gateway to effective treatment.

Once we say everything to a doctor, he can judge what's the problem. So, like we say the color and what state it is coming out and when how many times. So, once we say everything to a doctor in a correct manner he can give and suggest a correct medicine or something to us. So that is why it is easy to say something to a doctor (Participant 2, Female).

One participant discussed how as he gets older it becomes more difficult to talk about illness with his mother. While another participant echoes similar sentiments:

If I speak about it, someone will be laughing. So … I don't like to talk of that. I will feel ashamed to say to my mother also because I am 14 years. Up to 10 years I will say to my mother without [feeling] shy, [but] now I'm grown up so I feel ashamed to say like this (Participant 8, Female).

Unlike others, this participant talks about how fear of teasing prevents her from sharing when she has diarrhea with her mother.



Bristol Stool Form Scale

Another category relating to the study's aims pertaining to the BSFS was extracted from interviews with adolescent participants. Although participants unanimously reported that the BSFS was easy to understand, their experience using the BSFS in the stool diaries was mixed. Some participants discussed how they felt uncomfortable reporting their stool form using the form scale. For example, one participant shared:

Because it is a personal thing about us, and we can't say it freely of course. So, it seems somewhat bad for me…I just feel somewhat bad to fill it, but it is our health issues, so I feel good too. Sometimes it will be so shy for me, and otherwise, it's not, other things it's OK (Participant 1, Female).

In another account, one participant reflected:

I feel shy to fill out that form. [When] mam came [with] that form, everyone [was] asking what is in that envelope. We all felt ashamed to say what [it was] because it is [about] stool. If you say that it is a stool form [that] we have to write [and] we have to mention what type is it, if we say that to our friends, they would be laughing. So, we felt ashamed to say that. (Participant 8, Female).

While some participants shared, they felt shy or embarrassed to fill out the stool diaries which applied the BSFS, others reflected on the potential benefits of recording their health information:

First, I thought, why should I do this? First thought it's something person[al] to us, so why should I give it to someone else? And later on, I thought it's somewhat helpful for everyone because sanitation and hygiene is so important for girls especially. So, giving out this makes something useful like this. So, first time it was something awkward to give, the next day and the next day after that I thought it was good, so I [did] it properly (Participant 2, Female).

Furthermore, another participant continues to evaluate the potential value of the diary when sharing the following excerpt.

What's OK is we can keep a good schedule for that, when we are eating something that's bad it will be, leads to some bad response of poo. When we are somewhat eating good foods it seems normal, normal motion, so that's the good thing (Participant 1, Female).

As described previously in Table 4, participants described foods to avoid which included spicy foods, butter, oil, and other street foods. Contrastingly, good foods were classified as healthy, fresh, and often associated with vegetables. The excerpt presented here also highlights the potential benefits of the implementation of a stool diary.




Quantitative Data

Participants had a mean age of 13.7 years (range 13–14) and over 60% of participants were female (Table 1) and all reported that they eat meat (non-veg). Tap or piped water was the most commonly used water source (57%) then tube well or borehole (50%), followed by water truck and water vendor (both 7%).

We asked participants to self-report their stool form/bowel movements (frequency and consistency) using the BSFS (see Tables 5, 6). Every participant (100%) answered questions requiring them to self-report stool form. Furthermore, all participants reported that they were able to match different types of stool to the pictures on the chart. Students were then asked to use pictures to describe their most recent stool, 64% selected Type 3, 21% selected Type 4, and 14% selected Type 6. Participants also used the BSFS to assess healthy stool for different populations (Table 6). Ten out of 15 or 67% of participant responses ranked Type 4 as healthy stool for someone of their age (13, 14) and 73% of participant responses ranked Type 7 as an unhealthy stool.


Table 5. Overview of variables in the survey.
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Table 6. Overview of survey results: participant perceptions of stool using the BSFS.
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Participants discussed various cures for diarrhea (Type 6 and 7) which were then classified into three variables (e.g., diet, medical/healthcare, and home remedies) (see Table 5). Ten out of 14 students (71%) suggested that medical/healthcare strategies were a good cure (e.g., taking tablets, visiting the doctor, or hospital), 50% recommended home remedies, while 21% of participants indicated that changes in dietary intake would help cure diarrhea.

Stool diaries gave insight into the participant's everyday stool. All participants who completed the survey rated stool for 1 week on the BSFS's seven-point scale and recorded how many times they had a bowel movement. Results are shown in Table 7 and display the first recorded values. In total, participants recorded 111 stools over a seven-day period (participants averaged 7.92 bowel movements per week (ranging from 7 to 10) or 1.1 stools per day. The most common types of stool rated in surveys (last bowel movement) was Type 3 at 63%, while diaries were Type 4 at 38%. Furthermore, 14% of study participants reported their last bowel movement as diarrhea (Type 6 or 7) in the survey while 10% of total stools reported in the diaries could be classified as diarrhea. In addition, eleven participants reported that they had diarrhea at least once over the 1-week period, however, no participants reported diarrhea (Type 6 or 7) more than 3 times in a 24-h period which would align with the WHO's classification of diarrhea.


Table 7. Overview of total number of self-reported stool type in diaries.
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DISCUSSION

This study explored cultural representations and perceptions of diarrheal illness among adolescents and the acceptability of the BSFS. We found that cultural representations and perceptions of diarrheal illness and individual health assessments that influence self-report among adolescents are linked to attitudes and beliefs that are both individual and context-specific (e.g., individual beliefs about the consequences or cause of diarrheal illness and traditional diarrheal treatment methods). Other research has also contributed to the cultural understanding of health-related perceptions and representations maintained by local populations in low- and middle-income (58). However, understanding health and illness is vastly complex, therefore it is important to use exploratory research to uncover local perceptions among subsets of populations such as adolescents (36, 37).

In the quantitative portion of the study, all participants demonstrated that they were able to understand the BSFS and apply the scale to their own bowel movements, however, results from the qualitative component reveal that taboos may influence how diarrheal illness is reported to outsiders. Participants' perception of healthy and unhealthy stool was consistent with previous research. One study previously reported that the average BSFS score for healthy adults was 3.6 (59), while the average BSFS score for the present study was 3.8. Results from the surveys showed that the most commonly reported stool type was Type 3 (63%), while the corresponding number for diaries was Type 4 (38%). This is also consistent with another study in east India which reported that the most predominant stool form reported by study participants was Type 4 (60) and a study from the southern Indian city of Chennai which reported that the most common stool types were Type 3 and 4 (61). Furthermore, literature has demonstrated that stool frequency between 3 per week and 3 per day is normal (62). Therefore, the participants' reported range of frequency of stools per week was within an acceptable range also when compared to other research on stool frequency and form in India (60).

According to the survey results, diaries, and interviews, diarrhea (Type 6 and 7) is an irregular occurrence. Therefore, it can be interpreted that adolescents who participated in this study, do not perceive diarrhea as normal or healthy. Moreover, 73% of study participants indicated that they perceive Type 7 (watery stool) as illness-related. This is closely related to the identity dimension of the CSIRM which pertains to labeling the illness and knowledge of illness symptoms (37). In semi-structured qualitative interviews, participants most commonly identified diarrhea by its physical attributes (“loose motions”), however, since physical symptoms are also perceived as one possible component of an illness (28), participants often described diarrhea in symptom-related terms (e.g., fever, stomachache, and fatigue).

The cause dimension is connected to beliefs related to factors causing illness or disease (37). These can be biological, emotional, environmental, or psychological (62). In the survey and semi-structured interviews, participants struggled to identify causes of diarrhea. In some interviews, participants discussed various causes of diarrhea, which were connected to hygiene, diet, and bacterial diseases. In a study regarding beliefs about diarrhea causes in another village in Vellore, 43% of participants believed food caused diarrhea and 15.5% did not know the cause (63). Insufficient understanding of the actual causes of diarrhea may foster shame and embarrassment surrounding the illness. Therefore, there needs to be further exploration into discourses about diarrhea to dismantle taboos and inform a culture of accurate and unbiased reporting of diarrheal illness.

The control/cure dimension describes how coping behaviors and efficacy of treatment can cure an illness (37). In both surveys and semi-structured interviews, students reported similar cures such as diet, medical intervention, and traditional naturopathic treatments or “home” remedies. Studies exploring cultural representations and perceptions of illness, often include local beliefs and cultural knowledge about illnesses, including descriptions of traditional practices that help treat or cure diarrheal illness (34, 58, 64). Consistent with the literature on traditional medicine in India, cures and/or treatment strategies mentioned by participants can be linked to several ayurvedic practices that are prevalent in the area. Since ancient times, traditional beliefs have widely influenced treatments of various ailments throughout India, therefore, India has a rich tradition in naturopathic medicine systems such as Ayurveda, Siddha, and Homeopathy. Furthermore, findings derived from this study reveal that this local context is no exception. For example, according to Ayurvedic medicine, diarrhea could be caused by a weakened digestive fire (often caused by excess pitta1) (65). In this study, participants discussed several traditional remedies to help treat diarrhea, that when compared to resources on Ayurveda, also center around medicinal plants and other energetically “cooling” foods, such as fruits, vegetables, and “cold items” (all pitta-countering) (65). Moreover, although not all students discussed Ayurvedic medicinal treatments explicitly, several of the cures suggested by participants (such as avoiding the consumption of hot, spicy, or oily foods) are perceived to further weaken digestive fire, which may aggravate the pitta (65). However, in the survey, 71% of participants suggested that an individual should seek medical care or pursue other healthcare-related strategies. However, what was noticeably absent in survey results was the mention of communication as a control strategy. In the semi-structured interviews, communication (with parents) was often discussed as an initial control strategy or coping behavior. However, communication pathways were inconsistent between participants. While many emphasized the importance of telling their parents when they were suffering from diarrheal illness, some shared that they were uncomfortable speaking to their mother about diarrhea as they grow older. One participant even implied that her mother teased her if she got ill, which led to the avoidance of sharing her health status. However, many participants shared in their interviews that it was vital to share with their parents when they got ill because they described their parents as their caretaker and well-positioned to be able to assist in the control/cure dimension of diarrheal illness based on knowledge and previous experience.

The consequence dimension of the CSIRM represents beliefs related to the overall impact on an individual's quality of life or functional capacity (37). For example, many assess this dimension according to their inability to perform certain tasks based on illness (37). Findings from semi-structured interviews reveal that participants perceived diarrhea as problematic because it compromises their appearance and participation in everyday activities. These prohibiting qualities that conflict with participant's perceived “normal” every day, included not being able to communicate with others “freely”. Participants expressed a general discomfort with the subject matter and often attributed their apprehensiveness to speak about diarrheal illness to shyness. One participant explained that diarrhea was disgusting and therefore was not something he liked to discuss or share. However, several students shared that they were open to speaking to select individuals about diarrhea such as parents or doctors. Given these contrasts, it appears the premise of communication regarding diarrheal illness is both influenced by taboos and transactions (e.g., I will tell you if you can help me get healthy again). Since peers often are unable to assist with the control/cure dimension or treatment, participants appeared hesitant to share. Instead, participants shared that peers may tease them for having diarrheal illness. This is consistent with other research on toilet use which ascertains that bullying is associated with toilet use behaviors at school (66). Moreover, when using the BSFS it is important that researchers clearly explain to participants how accurately reporting diarrheal illness can be mutually beneficial to enhance future WASH research validity.

Willingness to communicate with others may have affected participant's engagement with the BSFS, which varied. Some participants expressed that they were embarrassed to report their stool form/bowel movements in the stool diaries, while others noted the utility of the exercise, using it as an opportunity to understand more about their own health. Moreover, participants indicated that although the BSFS was easily understood, diarrhea itself was uncomfortable to speak about. Anthropological literature that focuses on illness perceptions suggests that cultural representations and perceptions of illness are influenced by the local cultural, contextual, and social environment (31–34, 67). Therefore, it is important to reflect on participants' comfort level with the content of the material (e.g., images and subject matter), especially when relying on self-reported findings to determine intervention effectiveness.

Furthermore, in semi-structured interviews, participants discussed how toilet habits during diarrhea may influence or threaten academic participation at school. Students related frequent toilet use to diarrheal illness, explaining that as an unpredictable illness, a student may experience limited control over where and when they can go to the bathroom. Moreover, participants reported that instead of using a toilet that they deemed unclean or unhealthy, they elected to stay home during bouts of diarrhea to minimize the perceived risks (using a dirty toilet/teasing from peers). Here, the necessity of using an unsanitary toilet facility may further stigmatize diarrhea because, in India, toilets are seen as dirty or impure (68, 69). Other studies have indicated that public toilets are often dirty or poorly maintained (70, 71). In addition, one study also indicated that the smell of public toilets contributed to the preference for defecating in the open (63).

Participants also discussed how they were especially uncomfortable having diarrhea at school because it might be revealed to others that they have diarrhea. Findings reveal that participants were embarrassed to reveal diarrheal illness to others (especially at school) because they perceive diarrhea as disgusting, foul-smelling, unclean, or bad (e.g., physical stigma). Given these aversions, students discussed how diarrheal illness may be perceived as detrimental, prompting teasing from peers, teachers, and/or parents. Participants also shared how they worried that diarrhea at school could cause bullying, therefore they kept it a secret or stayed home. This highlights how secrecy surrounding diarrhea promotes protection from bullying and shame.

We also observed how adolescents perceived, interpreted, and reported diarrhea because of various emotional and cognitive differences (28, 72). Participants discussed how diarrhea can lead to absenteeism or withdrawal from social activities. Previous studies on adolescent illness representations suggest that definitions of illness are often compounded by one's lack of ability to do required and desired activities, such as attending school, sports, and engaging with peers (28, 35, 73). This is influenced by cognitive and developmental changes that influence adolescent's conceptualization of illness and indicators of good health. Because adolescents are currently going through other developmental changes, they may lack cognitive understanding of a disease, that an adult may have (28).


Strengths and Limitations

There are several strengths and limitations to the study. One strength is the mixed-methods approach that was applied to gain an in-depth understanding of cultural representations and perceptions of diarrheal illness among adolescents. However, the convergent parallel design prohibited insights gained from one method to influence the other, which is a common characteristic in sequential designs (74).

Limitations include the small purposive sample, rather than a randomized population-based sample that included different states in India. As a result, we are not able to generalize the results to other adolescent populations within the Vellore district or outside. In this study, representativeness was not prioritized, although we tried to recruit a sample that would mirror future intervention participants. Furthermore, the small sample size also prevented us from conducting more complex quantitative analyses. However, since the study was a small-scale descriptive formative research study and more qualitatively weighted, we felt this was an appropriate sampling strategy and sample size.

Language was another limitation. All data collection activities were conducted in English. While English is the language of instruction at the school in which the study was conducted, it is not the native language of study participants. Therefore, words that complement pictures on the BSFS such as “sausage” were not widely understood (this could also be because sausage is not part of the local diet in rural India). Although collecting data in English simplified data collection activities for the research team, language may have caused a loss of meaning in the analysis and communication complications (e.g., short verbal responses) in the qualitative component. Therefore, we recommend the future translation of the BSFS to local languages to enhance comprehension by participants and that future data collection activities are conducted in the native language of participants. Nevertheless, we tried to mitigate these limitations through the incorporation of prolonged engagement and inclusion of local research partners in data collection activities.




CONCLUSION

The findings of this study provide important descriptive insights on adolescent illness representations in relation to diarrheal illness, in addition to reporting practices for the SHINE intervention and other WASH health promotion intervention research and literature. Findings also suggest that challenges associated with self-reported data on diarrheal illness may be connected to a general reluctance to discuss this issue among this population, thus likely influenced by taboo and stigma. This is a challenge that is rarely discussed explicitly in WASH health promotion literature, indicating that more research is needed.
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FOOTNOTES

1According to Ayurveda, pitta is one of the three life forces (doshas) and known to regulates metabolic processes.
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Objective: The number of women having a caesarean section has significantly increased worldwide, in particular in China. Maternal requestion makes a moderate contribution to this increased rate in China. Reducing the caesarean section rate is now becoming a big challenge to midwives and obstetricians as well as health policymakers in China. Our recent survey found that pre-natal education course had some positive effects on the reduction of caesarean section on maternal request. However, pre-natal education course is relatively new in China. In this study, we investigated whether pre-natal education course influences delivery mode in the largest tertiary women's hospital in China.

Methods: In this retrospective study, during the study period, 644 pregnant women attended a pre-natal education course and 4,134 pregnant women did not. Data on maternal age, parity, gravida, delivery mode, delivery weeks, birthweight, gestational age at attending pre-natal education course and maternal body mass index before pregnancy were collected and analysed.

Results: The numbers of women who attempted vaginal delivery were significantly higher in women who attended a pre-natal education course, compared to women who did not (87 vs. 60%). In addition, the rate of caesarean section on maternal request was 23% in women who attended a pre-natal education course.

Conclusion: Attendance of a pre-natal education course influences the mode of delivery and reduces the unnecessary caesarean section in China. Our findings suggest that the promotion of pre-natal education courses is important to reduce the higher caesarean section rate in China, by midwives or obstetricians or health policy-makers as part of China's strategy.

Keywords: caesarean section rate, pre-natal education course, delivery mode, retrospective study, attendance


INTRODUCTION

Increasing evidence shows that the global caesarean section rate has significantly increased (1), although the World Health Organisation (WHO) recommends that there is a necessity for having a medical indication of caesarean section (WHO Statement on Caesarean Section Rate, 2015). Based on the WHO report, China is one of the countries with a higher caesarean section rate (around 35–50%, regionally dependent), in comparison to other countries (1–3). The predominant reason for this trend may be that women have distress and anxiety of childbirth as well as psychological stress during labour and birth (4, 5). This results in an increase in the number of caesarean section on maternal request in the last decade in China (2, 3). Our recent survey on investigating factors associated with caesarean section on maternal request reported 46% of pregnant women to request caesarean section (6), which may be higher than other ethnic groups. There are 5–40% of pregnant women in western countries having childbirth fear (7, 8) and Chinese women have moderate levels of childbirth fear and anxiety (9). This fear and anxiety were increased by pregnant women with lower educational levels and younger maternal age, as well as no support from the husband during labour and birth (9). In addition, due to the limitation of maternal care facilities, failure of hospitals to support normal deliveries including a supportive birthing environment can result in maternal stress and anxiety during labour and birth (10). A satisfying birth environment can minimise maternal stress and anxiety during labour and birth and support physiologic birth (10). Finally, due to the One-Child Policy in China, many pregnant women and their families prioritise baby's safety and this consequently increases the rate of caesarean section on maternal request (11).

Many factors, such as maternal facilities, the relationship of patient-doctor and pre-natal education course are associated with the higher caesarean section rate and it may vary by ethnicities and regions. In most developed countries, pre-natal education courses have become a part of antenatal care for a long time. This is because that such a course can provide much information about labour and birth such as the process of labour and birth process and how to manage pain relive, how to breastfeeding after birth, and care of the new baby (12). Attendance of a pre-natal education course reduces the fear of labour and increase childbirth-related maternal self-efficacy (13). The attendance rate was 33% in Canada (14) and 84% in nulliparous women in Australia (15). However, such advanced courses are not performed in most maternity facilities in China yet. Furthermore, the attendance of pre-natal education courses is <20% in hospitals where they run pre-natal education courses. The significantly lower attendance is mainly because such pre-natal education courses are new to most pregnant women and their families, and it has not been strongly recommended yet, by social media, midwives or obstetricians. In addition, studies about the effect of pre-natal education course on pregnant women's expectation of birth are limited (16). Our recent survey found that attendance of a pre-natal education course had some positive effects on the reduction of caesarean section on maternal request (6). Therefore, in this retrospective study, we investigated whether pre-natal education course influences the mode of delivery in one of the largest tertiary women's hospitals in Shanghai, China.



METHODS

This retrospective study was approved by the ethics board of The Hospital of Obstetrics & Gynaecology of Fudan University (Reference No. 2017-04).


Patient and Public Involvement

No patient and public involvement in this study.



Study Design and Participants

During the study period from June 2018 to May 2019, there were 4,778 deliveries in the Huangpu campus of The Hospital of Obstetrics & Gynaecology of Fudan University. Of these pregnancies, 644 pregnant women went to a pre-natal educational course.

The pre-natal education course described in our study started in 2013 in our hospital. It is a free half-day intensive one by one course for pregnant women between 36 and 37 weeks of gestation in our hospital. The course is led and run by experienced and specialised midwives in our hospital. It is common that either husbands or parents (in particular pregnant women's mothers) come along with the pregnant women. Course information focuses on supporting pregnant women to prepare for labour and normal births including the role of the father during labour and birth, labour coping skills and management of pain during labour and birth.

The Hospital of Obstetrics & Gynaecology of Fudan University is located in Shanghai, the wealthiest city in China, and is a leading provider of tertiary maternity care with two campuses in China. Our hospital has more than 12,000 deliveries in a year in total.

Data on maternal age, parity, gravida, delivery mode, delivery weeks, birthweight, gestational age at attending to pre-natal education course and maternal body mass index (BMI) before pregnancy were collected and analysed. The indications of the caesarean section including an emergency caesarean section were also collected in pregnant women who attended a pre-natal education course.



Statistical Analysis

The statistical difference in planned vaginal delivery or caesarean section between pregnant women who attended a pre-natal education course was assessed with the Chi-square test (or Fisher's exact test) using the Prism software package. P-values of <0.05 were considered significant.




RESULTS

During the study period of 1 year, 644 pregnant women attended a pre-natal education course in our hospital. The attendance rate was only 13.5% (644 out of 4,778 deliveries in total). Clinical characteristics of pregnant women who attended a pre-natal education course are summarised in Table 1. The mean maternal age was 31 years and 14% of pregnant women had previous experience of live birth.


Table 1. Clinical characteristics of pregnant women who attended to a pre-natal education course.
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Of 644 pregnant women who attended a pre-natal education course, there were 559 (86.8%) pregnant women who attempted to have a vaginal delivery (referred to as planned vaginal delivery). While there were 85 (13.2%) pregnant women with planned caesarean section (Table 2). In contrast, during the study period, 4,134 pregnant women did not attend a pre-natal education course. Of them, 2,470 (59.7%) pregnant women attempted to have a vaginal delivery (referred to as planned vaginal delivery), which was significantly lower in comparison with pregnant women who attended a pre-natal education course (Table 2, p < 0.0001). The planned caesarean section (including an emergency caesarean section) in pregnant women who did not attend a pre-natal education course was 40.3%, which was significantly higher than pregnant women who did (Table 2, p < 0.0001).


Table 2. The comparison of delivery mode between women who attended pre-natal education course and who did not.
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We then analysed the indications for a planned caesarean section in pregnant women who attended a pre-natal education course (Table 3). Overall, caesarean section on maternal request was the single most frequent reason for caesarean section (23.5%), followed by previous caesarean section (15.2%), complications of pregnancy (14.1%) and macrosomia (12.9%).


Table 3. Indications for planned caesarean section in pregnant women who attended to a pre-natal education course.
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We next analysed the rate of emergency caesarean section in pregnant women who attempted to have a vaginal delivery. In pregnant women with a planned vaginal delivery who attended a pre-natal education course (n = 599), 97 (17%) pregnant women ended up with an emergency caesarean section. In contrast, 286 (11.6%) pregnant women with a planned vaginal delivery who did not attend to a pre-natal education course ended up with an emergency caesarean section, which was significantly lower (Table 4, p = 0.0003). We then analysed the indications for emergency caesarean section in pregnant women who attended a pre-natal education course (Table 5). Overall, foetal distress was the single most frequent reason for emergency caesarean section (n = 39, 40%), followed by chorioamnionitis (n = 27, 28%) and maternal complications of pregnancy (15%).


Table 4. The comparison of emergency caesarean section in planned vaginal delivery between women who attended to a prenatal education course and who did not.
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Table 5. Indications for emergency caesarean section in women who attended to a pre-natal education course.
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DISCUSSION


Main Findings

In this retrospective study, we found that the attendance of a pre-natal education course is very low in a leading provider of tertiary maternity care in Shanghai, China, in comparison to western countries reported in the literature. However, the attendance of a pre-natal education course can significantly influence the mode of delivery. The rate of attempting vaginal delivery was significantly higher in pregnant women who attended a pre-natal education course, compared to pregnant women who did not. In addition, attending a pre-natal education course significantly reduced caesarean section on maternal request.



Strengths and Limitations

China has a higher caesarean section rate worldwide. Whether attendance of a pre-natal education course could reduce the caesarean section rate has not been fully investigated, as pre-natal education course is relatively new in China. Our hospital provides a one on one pre-natal education course since 2013.

The limitations of this study include (1) this retrospective study was performed in a single tertiary women hospital. Sample size and regional differences may result in a bias. (2) The aims of our pre-natal education course were not associated with an obstetric intervention. Therefore, it should be aware that we did not state the association of pre-natal education course and perinatal outcomes in this study.



Interpretation

It is well-reported that China has a higher caesarean section rate around 35% to 50%, dependent on the regions, in comparison to other countries (2, 3). In addition, studies including our recent survey reported higher rates of caesarean section on maternal request (38–46%) in China (2, 6). Reducing the caesarean section rate is now becoming a big challenge to midwives and obstetricians as well as health policymakers in China. Interestingly, our recent survey found that the attendance of a pre-natal education course could reduce the rate of caesarean section on maternal request (6).

Pre-natal education courses are well-designed programmes that aim to reduce perinatal morbidity and mortality in mothers and children for many years in middle and high-income countries (17). Pre-natal education courses also support pregnant women to prepare for labour and birth and include information on the labour and birth process, pain management, breastfeeding, and care of the newborn (12, 18, 19). A recent randomised trial study reported that pre-natal education course can increase childbirth self-efficacy (20) and can impact maternal birth expectations (18). Therefore, pre-natal education courses can support pregnant women to lessen their anxiety about birthing and to build confidence to give birth. In this retrospective study, we found the number of pregnant women attempting to have a vaginal delivery who attended a pre-natal education course was significantly higher, compared to pregnant women who did not attend a pre-natal education course (86.8 vs. 59.7%). Our finding is also supported by other studies suggesting pre-natal education courses have benefits on increase in vaginal delivery (6, 14). Taken together, our result suggests that attendance of a pre-natal education course can influence the mode of delivery.

It has been reported that an increased rate of caesarean section on maternal request contributes to the overall increased caesarean section rate. Worldwide, the estimated rate of caesarean section on maternal request was 10-20% in Northern Europe, the United States, Sweden and Australia (21–24). Recent studies reported that the caesarean section on maternal request is high in China, around 38–46% (regionally dependent) (2, 6). However, in our current study, we found a lower rate of caesarean section on maternal request (23.5%) in pregnant women who attended a pre-natal education course, even though the caesarean section on maternal request was a leading reason for caesarean section. This rate is significantly lower than other studies performed in China (2, 6) and is similar to studies performed in western countries (21–24). Collectively, our finding further suggests that the attendance of a pre-natal education course can significantly reduce the rate of caesarean section on maternal request.

In order to reduce maternal and foetal morbidity and mortality, an emergency (unscheduled) caesarean section is recommended. Recent studies reported that 15–23% of pregnant women who attempted to have a vaginal delivery ended up with an emergency caesarean section in Australia, United Kingdom and Palestine (25–27). Consistent with these studies, our current study found that 17% of pregnant women who attended a pre-natal education course ended up with an emergency caesarean section. Foetal distress was the single most frequent reason for emergency caesarean section, followed by chorioamnionitis and complicated pregnancy (such as preeclampsia and gestational diabetes mellitus). Although we found that this rate was slightly higher than that in pregnant women who did not attend a pre-natal education course (11.6%), this could be because most pregnant women who did not attend a pre-natal education course selected a planned caesarean section if they have some potential risks for vaginal delivery.

Studies have shown a strong bias towards more well-educated, wealthier women attending pre-natal education sessions in the literature. In this study we cannot analyse what factors could affect the attendance of a pre-natal education course due to the availability of data, however, our recent survey clearly reported that parity, gravida, maternal age and educational levels were not associated with attendance of a pre-natal education course (6). The lower attendance of a pre-natal education course in our hospital is because of the short duration of this course, around 5 years and it has not been strongly recommended yet, by a midwife or obstetrician. To date, there are still not many level 3 maternal care facilities providing a pre-natal education course in Shanghai. Although our pre-natal education course was not designed to reduce the rates of obstetric intervention, with the goal of reducing unnecessary caesarean section rate at the population level, we hope that our findings will encourage obstetricians and midwives, as well as health policy-makers to recommend pre-natal education courses to pregnant women.

There are some limitations in our current study. First, our study was done in one single leading provider of tertiary maternity care and was not a randomised clinical trial (RCT) to draw the conclusion. Further research in a multicentre in China is needed to confirm our findings. Secondly, data on indications of planned caesarean section in pregnant women who did not attend a pre-natal education course were not available. We were not able to compare the difference in indications of the planned caesarean section between the two groups.




CONCLUSION

In this study of pregnant women who attended a pre-natal education course at a tertiary maternal hospital in Shanghai, China, we found that the numbers of pregnant women with vaginal delivery were significantly increased, compared to pregnant women who did not attend a pre-natal education course. In addition, attendance of a pre-natal education course significantly reduced the rate of caesarean section on maternal request. Our findings suggest that in order to reduce the overall caesarean section rate in China, pre-natal education courses should be actively promoted by midwives or obstetricians or health policy-makers, as part of China's strategy.
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An interdisciplinary group from two higher-education institutions in Philadelphia developed a novel framework for interprofessional education. This framework was applied to two different scenarios disease outbreak and natural disaster, which were used in simulations in 2018 and 2020. By design, these simulations included students from a broad range of disciplines, beyond the typical healthcare fields. Students were first grouped by discipline and were then placed in interdisciplinary teams for the rest of the scenario. Students were administered four surveys throughout which included 10 point-Likert scale and free response items. A statistically significant post-simulation increase in student interest and confidence was found. Survey analysis also revealed higher scores of positive group behaviors among interdisciplinary teams when compared to discipline groups. Importantly, students realized the importance of broad representation of disciplines for disaster preparedness. The PennDemic framework may be helpful for teams looking to develop simulations to build interest and confidence in disaster preparedness/response and interdisciplinary teamwork.

Keywords: interprofessional education, disaster, simulation, infectious disease, interdisciplinary teamwork


INTRODUCTION

Response to any disaster (i.e., infectious disease outbreak or pandemic, natural disaster, radiologic, or chemical event) is multifaceted and complex, and it requires the involvement of individuals trained across a variety of disciplines (1, 2). The type of disaster, the spectrum of organizations, agencies, and stakeholders often vary, but the same non-technical social or cognitive skills (“soft skills”) may apply (3–5). The ability to facilitate collaboration and to work across fields is a critical tool that has been highlighted in disaster response competencies and non-technical skill sets developed by several groups (5–7).

Educational training in disaster preparedness has typically engaged healthcare students in medicine, nursing, and pharmacy (8, 9). Multiple studies have shown that interprofessional disaster simulation scenarios can be effective tools to build confidence and readiness in disaster response (10–13). Healthcare education has embraced the need for interprofessional education (IPE) and Interprofessional Education Collaborative (IPEC) core competencies are now found in many healthcare disciplines (14). Public health is the latest field to require IPE as a foundational competency for all accredited programs (15). However, few IPE activities have included non-healthcare professions and disciplines such as public health, let alone other critical fields like veterinary medicine, social work, counseling, design, basic science, or engineering (16, 17), even though these groups might add useful perspective and significant expertise to a response.



PEDAGOGICAL FRAMEWORK

In 2018, colleagues at the University of Pennsylvania decided to develop an interdisciplinary disaster simulation that would engage graduate students from a broad range of disciplines across the entire institution. The institution is well-suited for an interdisciplinary disaster simulation because of the diversity of programs that are all situated on a single campus. In addition, there are well-developed ties with the University of the Sciences, a neighboring institution with complementary programs.

With participation from both institutions, the PennDemic organizing committee developed an innovative framework (Figure 1) for an interprofessional education simulation. The framework structure, based on a jigsaw design, begins with students in discipline groups assigned a specific task before being mixed purposely into interdisciplinary teams (18). In the interdisciplinary team, an activity is completed that requires teams to share findings from their discipline group. This is followed by several problem-solving tasks in the interdisciplinary team and a large group debrief with external, non-academic or “real-world” experts. The organizing committee hypothesized that this framework would increase students' awareness of the importance of interdisciplinary teamwork in disaster preparedness/response.


[image: Figure 1]
FIGURE 1. This figure describes the PennDemic framework and the survey points described in this study.




LEARNING ENVIRONMENT

To date, the PennDemic organizing committee has used this framework to develop two scenarios. The first scenario (Simulation 1) focused on a fictitious infectious disease outbreak that took place over several months, although the actual simulation was held on a single day in November 2018. Students were initially provided only with the information that their discipline would be expected to have in the early stages of an outbreak. As an example, veterinary students were given information about animal infections, the human health professional students (i.e., nursing and medicine) were given information about the human symptoms, while the public health students were given information about the results of case interviews and reports of disease. Students developed a list of outstanding questions about the ongoing outbreak, which they shared once placed in interdisciplinary teams. Interdisciplinary teams then developed a hypothesis for how the outbreak had progressed, and they were then asked to work together to develop solutions to three problems that emerged as the outbreak progressed.

Based on the success of the first simulation, a second scenario (simulation 2) was developed around a natural disaster, specifically a hurricane that was approaching the region of the institutions. During the day-long simulation in January 2020, students once again started in their discipline groups. They were asked to prepare a list of key points they would want the public to know for hurricane preparedness from the perspective of their discipline. Once in interdisciplinary teams, students were first asked to develop public service announcements (PSAs) based on agreed upon points from each discipline. Then, as the hurricane approached, students were asked to developed response plans in either an urban or rural setting to several emergency scenarios, such as determining if a specific population should shelter-in-place or evacuate. Both scenarios ran over the course of a single full-day Saturday event.

Both scenarios were specifically designed to emphasize the importance of interdisciplinary collaboration for disaster preparedness/response. Because of the novelty of the approach, including such a broad range of disciplines, we decided to include evaluation as part of each event. Students were asked to complete surveys before the event (pre-simulation), after working in discipline-specific group (post-discipline), after working in interdisciplinary teams (post-interdisciplinary), and then at the end of the event (post-simulation).



RESULTS


Study Aim

The aim of this study was to evaluate the effect of a novel framework developed for interprofessional education on student confidence and interest in disaster preparedness/response and interdisciplinary teamwork.



Processes and Tools

Students applied to participate in the simulation following email distributions through listservs to schools and programs at both institutions. Students were asked to fill out a short application form that included name, degree program, year in degree program, and several short answer items to gauge their previous experience(s) in disaster preparedness/response and their interest in participating in the simulations. To assess the effect of the simulation, students were asked to complete four different surveys. The surveys were anonymous, and students were not required to participate. The University of Pennsylvania IRB determined that the study was for Quality Improvement and thus did not meet the definition of research.

The timing of survey administration is illustrated in Figure 1. The pre-simulation survey included demographic items (degree, year in program, gender, and ethnicity), as well as 10-point-Likert scale items about experience, confidence, interest in disaster preparedness/response and in working on an interprofessional team. In addition, the pre-simulation survey asked one free response question about what first steps that might be taken in the simulation of an epidemic (Simulation 1) or a natural disaster (Simulation 2); because that question was used to get the students thinking about the scenario, the results were not analyzed. The post-simulation survey repeated the 10-point Likert scale items about confidence and interest in disaster preparedness/response and in working on an interprofessional team. There were also 10-point Likert scale items about overall enjoyment, knowledge gained, clarity of goals, quality of the materials provided, and two free response items about what the simulation did well and what could be improved.

Surveys were also administered after the first activity was completed in the discipline group (post-discipline survey) and after the second and third activities were completed in the interdisciplinary teams (post-interdisciplinary survey). These surveys used a 10-point Likert scale to evaluate how well the teams worked: team communication skills, team attitude and the team's reliability. Free response items were used to evaluate what the discipline and interdisciplinary teams did well and what could be improved.

The discipline-specific survey data could not be analyzed because of the small number of students in each discipline. Therefore, the survey data were analyzed as a single group. Confidence and interest pre-scores and post-scores, as well as the experience in a discipline and interdisciplinary teams, were compared using the Student's t-test function in Microsoft Excel for Mac (Version 16.44). Answers to the free response items were coded and analyzed using the program Dedoose (19). The short answers were also analyzed for word frequency using WordCounter from DataBasic (20).



Student Demographics

Simulation 1 had 81 student participants from nine disciplines: biomedical research (21); nursing (15); public health (13; including two dual degree with social work); counseling (9); veterinary medicine (7); medicine (5; including one dual degree with epidemiology); social work (5; including two dual degrees with public health); pharmacy (5); epidemiology (2; including one dual degree with medicine) and social policy students (2). Six of the students were in dual degree programs, therefore the sum of the numbers listed is >81. Additionally, eight of the biomedical research doctoral students were in a public health certificate program. The group included eight undergraduates (all in nursing), 26 first year graduate students, and 47 second year or above graduate students. For the first activity, students were grouped by discipline, each led by a facilitator from their discipline where possible. Note that the two social policy students were included in the group with Master of Social Work students. For the second and third activities, twelve groups were purposely formed to be as interdisciplinary as possible, given the unequal numbers from each discipline: the application materials were used to assign students to disciplines based on past qualifications or experiences. Response rates for the survey were very good, with rates of 89% (pre-survey), 90% (discipline-specific survey), 81% (interprofessional survey), and 80% (post-survey). Gender information was only asked on the pre-survey. Of the group that answered, 86% identified as female and 14% identified as male, a gender imbalance expected given the represented disciplines.

Simulation 2 had a total of 56 students from 14 disciplines, including: biomedical research (10); pharmacy (7); public health (6); social work (6); occupational therapy (4); dentistry (3); design (3); veterinarian medicine (3); epidemiology (2); nursing (2); counseling (2); social policy (2); engineering (2); environmental studies (2); physical therapy (1); anthropology (1, dual degree with medicine), and medicine (1, dual degree with anthropology). One of the students was in a dual degree program, therefore the sum of the numbers listed is >56. Four of the biomedical doctoral students were in a public health certificate program. The group included 4 undergraduates, including 1 in pharmacy, 2 in environmental sciences, and 1 submatriculated into public health), 21 first year graduate students, and 30 second year or above graduate students. Given the small numbers of students for some of the disciplines, the groups for the first activity were assembled as follows: biomedical sciences, clinical, design/environment/engineering, pharmacy, social work/counseling, and public health/non-profit leadership/public policy. For the second and third activities, seven teams were purposely formed to be as interdisciplinary as possible, given the unequal numbers from each discipline. Response rates for the surveys were excellent with rates of 96% (pre-survey), 98% (discipline-specific survey), 98% (interprofessional survey), and 95% (post-survey). Gender information was only asked on the pre-survey. Of the group that answered, 70% identified as female, 22% as male, and 9% gender diverse or preferred not to answer; this gender imbalance was expected given the represented disciplines. Table 1 summarizes student demographics.


Table 1. This table describes the demographics of student participants.
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Quantitative Analysis of Surveys

Overall, both simulations were rated very highly by students. The average scores in the post-simulation survey for overall enjoyment, knowledge gained, clarity of goals, and quality of materials were >8.5 out of a Likert-scale of 10. There was no statistical difference in the scores between simulations 1 and 2 (data not shown).

Comparison of the pre-simulation and post-simulation surveys showed an increase in average interest scores among students in both disaster preparedness/response and interdisciplinary teamwork (Table 2). Differences in interest scores were found to be significant for both simulations with regards to disaster preparedness/response (Simulation 1, p = 0.02; Simulation 2, p ≤ 0.01), but only significant for Simulation 1 with regards to interdisciplinary teamwork (Simulation 1, p = 0.04; Simulation 2, p = 0.08). Confidence levels were also ranked higher by students in disaster preparedness/response and interdisciplinary teamwork. A significant difference was found for confidence levels for both disaster preparedness/response (Simulation 1, p ≤ 0.001; Simulation 2, p ≤ 0.001) and interdisciplinary teamwork (Simulation 1, p ≤ 0.001; Simulation 2, p ≤ 0.001). Importantly, there was no statistical difference in the scores between Simulation 1 and Simulation 2 (Table 2; analysis not shown), again suggesting the importance of the overall framework rather than the type of scenario.


Table 2. This table compares the self-reported pre-simulation and post simulation interest and confidence scores for disaster preparedness/response and working on an interdisciplinary team by iteration.
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On average, students ranked the scores of overall team effectiveness and positive group behaviors (good communication, positive attitudes, and reliability) higher for the interdisciplinary team than their discipline specific groups (Table 3). These differences were statistically significant for Simulation 1, but not Simulation 2. All average scores were high, with 8.37 as the lowest score.


Table 3. This table compares the self-reported experiences of students in their discipline and interdisciplinary groups for overall and specific positive group behaviors.
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Qualitative Analysis of Surveys

Analysis of the short answer items in the discipline-specific and interdisciplinary surveys showed similarity between Simulation 1 and 2. For the question “what did your discipline-specific group do well,” the most common answers for both Simulation 1 and Simulation 2 had the following themes: sharing and working together, communications, and brainstorming. One response from Simulation 1 touched on all of this: “Sharing information, asking questions of one another, collaborating to determine what next information we all wanted to know.” For the question “what did your interdisciplinary group do well,” the answers for both Simulation 1 and Simulation 2 include the themes from the discipline-specific answers, as well as a new one: contributions of the disciplines. One response from Simulation 2 touched on all of this: “Our conversations effectively integrated all discipline-specific perspectives and all voices, making for a truly collaborative environment.”

For the question “what could your discipline-specific group improve,” the themes centered on working together: sharing information and personal interactions (either students who didn't talk or those that spoke too much) for Simulation 1 and focus, organization, and personal interactions for Simulation 2. For “what could your interdisciplinary group improve,” the themes were organization and personal interactions for Simulation 1 and time management for Simulation 2. Interestingly for both Simulation 1 and Simulation 2, the answers for interdisciplinary group improvement included a logistical theme: missing a discipline. This was particularly true for Simulation 2, where the small numbers of students per discipline meant that most teams were missing representation of at least one, if not two disciplines. Another interesting theme for interdisciplinary team improvement was the answer “nothing” or “N/A,” indicating that the interdisciplinary team worked well. This theme was particularly prevalent for Simulation 1, comprising over a third of the answers.

The post-simulation survey asked two open-ended items: “what did PennDemic do well” and “what could PennDemic improve.” The most common theme for what the PennDecmic simulation did well was centered around the interdisciplinary aspect of the simulation, with several answers expanding on the strength of going from discipline-specific to interdisciplinary. This answer was found in 50 and 40% of answers from Simulation 1 and 2, respectively, a higher prevalence than any other theme for any short answers. An example of some of these answers to this question can be found in Table 4. The themes for what simulation could improve were mostly centered on logistics, from overall timing of the simulation and noise levels of the room (Simulation 1) to missing disciplines (Simulation 1 and 2), with additional suggestions on how to improve the specific activities within the scenario (Simulations 1 and 2). Still one of the most common themes for both was “nothing” or “N/A,” suggesting that the respondents thought that the simulations went well.


Table 4. This table contains examples of comments made by students about the simulation.
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DISCUSSION

The organizers of the PennDemic set out to develop a sustainable model to build interdisciplinary, disaster preparedness training simulations at the University of Pennsylvania and a neighboring institution, the University of the Sciences. They developed a novel framework that was applied to two different scenarios: an infectious disease outbreak (Simulation 1) and a hurricane (Simulation 2). Both simulations were highly rated in post-simulation survey items on overall enjoyment, knowledge gained, clarity of goals, and quality of materials, with no statistical difference between the two simulations, suggesting that the type of disaster (infectious disease vs. natural disaster) was not relevant to the implementation of the framework.

Comparison of pre-simulation and post-simulation surveys from both simulations shows that the PennDemic structure is an effective approach to build student confidence and interest in both disaster preparedness/response and interdisciplinary teamwork (Table 2). It's important to note that these activities were not required as part of a degree program. Instead, students opted in to participate on a Saturday. Based on the applications, we hypothesized that the students had a higher than average interest in disaster preparedness and teamwork, which makes the post-simulation increase in both interest and confidence even more significant. The average scores for interest and confidence in both disaster preparedness/response and interdisciplinary teamwork were statistically similar for the pre-simulation and post-simulation surveys for both Simulations 1 and 2 (Table 2; analysis not shown). This again supports the idea that the framework of the simulation, and not the topics, played a more significant role in generating interest and confidence in both disaster preparedness/response and interdisciplinary teamwork.

The average confidence scores in disaster preparedness/response and interdisciplinary teamwork were significantly higher post-simulation for both scenarios. This quantitative analysis is supported by the similarity in answers between Simulation 1 and Simulation 2 as to what went well and what could be improved. The disaster preparedness/response average scores were lower than those for interdisciplinary teamwork, a result supported by the responses to the post-simulation question about what PennDemic did well, where the emphasis was on the interdisciplinary nature of the activity. The increase in scores was larger for disaster preparedness/response than interdisciplinary teamwork, suggesting that students felt that they did learn about disaster preparation.

The average interest scores in disaster preparedness/response were significantly elevated following the simulation for both scenarios. Post-simulation interdisciplinary team interest scores were also increased, but only statistically significantly different for Simulation 1. This may be explained by the mix of students in Simulation 2, with fewer students but a wider range of disciplines (Table 1). The organizers had deliberately increased the distribution of the application for Simulation 2, explaining the breadth of disciplines. The smaller number of students was attributed to scheduling issues within the semester, an unseasonably cold day, and (ironically) a flu outbreak, which caused last-minute cancellations. It is important to note that the average scores for interest in disaster preparedness/response and interdisciplinary teamwork started out high in the pre-simulation survey, likely biased by the types of students who would participate in this extra-curricular simulation.

Given the “jigsaw design” where student groups were rearranged from discipline groups to interdisciplinary teams during the simulation, we also compared their experiences in the two different groups (Table 3). A rise in average rankings for the question “How well did your group work?” was seen in both Simulations 1 and 2 from discipline groups to interdisciplinary teams. Additionally, higher average rankings of positive behaviors (good communication, positive attitude, and reliability) were also found for the interdisciplinary teams. This increase suggests that students took lessons learned in their discipline-specific group and used that to work effectively in an interdisciplinary team.

Although the values for group measures (communication, attitude, and reliability) increased between discipline and interdisciplinary teams in both scenarios, the differences were only statistically significant in Simulation 1 and not Simulation 2. There are two possible reasons for this. First, Simulation 2 had lower participation numbers and more disciplines, forcing the discipline groups to be more broadly defined into roles (e.g., clinical [included medical, dental, nursing, pharmacy, and veterinary students], environmental [included urban design, engineering, environmental studies]) than Simulation 1 (e.g., veterinary, public health, nursing, pharmacy, social work). This may suggest that the perceived differences in the team's teamwork is more noticeable when moving from a narrower field. Second, the lack of statistically significant findings in Simulation 2 could be due to differences in the type of specific activities completed throughout the day. Regardless, the average scores (Table 3) were quite high, suggesting that the students felt that both their discipline and interdisciplinary teams did quite well.

An important take home point of the PennDemic framework is careful composition of both discipline and interdisciplinary teams. In survey items on what your interdisciplinary team could have improved, one of the most common answers concerned the lack of a particular discipline. This showed that students recognized the need for broad representation during disaster and emergency preparedness situations.

The broader implications for pedagogy should be considered for fields that are commonly included in IPE exercises and for those that are not traditionally included. A more inclusive framework of IPE such as PennDemic furthers training for medical, nursing, and pharmacy students and prepares them for collaboration outside of traditional fields where common terminology, goals and experiences may vary greatly. Fields such as public health and veterinary medicine are often not included in IPE activities, but modern curricular requirements highlight a need for knowledge, skills, and attitudes that are honed by participation in IPE activities. The jigsaw framework that we developed advances pedagogical innovation by being accessible to any number of disciplines. For example, in veterinary medicine, an entire national competency domain of “collaboration” has recently been established in order to build skills that help veterinarians work with “diverse colleagues, clients and other stakeholders and demonstrates skills as a leader and inter-professional team member to improve outcomes and reduce error” (21). For students in fields like biomedical sciences or engineering, PennDemic gives them exposure to the broader implications of their work. For all students, the PennDemic framework allows participants the opportunity to demonstrate expertise from within their own field and then integrate their knowledge with what they learn from the expertise of participants from other fields. Limited sample sizes within the different disciplines prevented subgroup analyses, but continued PennDemic iterations will help us investigate the implications for specific fields.

Overall, both PennDemic simulations effectively increased student confidence and interest in both disaster preparedness/response and interdisciplinary teamwork, and also increased awareness of the importance of interdisciplinary teams beyond the traditional healthcare focus. Critical to the success of these simulations, regardless of topic, is the PennDemic framework, with its transition from discipline-specific work to interdisciplinary teamwork and problem solving and ending with a large group debrief. This framework will be used in future iterations of simulations for a variety of other potential disasters such as other types of infectious diseases, as well as chemical or radiological disasters. The use of the PennDemic framework is helpful to engage those in fields often excluded from interprofessional education. The framework can be used outside of traditional educational settings to inspire formation of interdisciplinary relationships to work together in disaster preparedness.

The authors encourage educators to design their own simulations using the PennDemic framework based on the jigsaw and problem-solving model described in this manuscript. This approach allows for implementation of appropriate scenarios and simulations which can be targeted to the specific disciplines represented at an individual institution. Given that a large number of permutations of different disciplines could be possible, the use of our specific topics may or may not be appropriate. There are also geographic specific portions of the simulations that may not be appropriate for all institutions. For groups interested in use of the simulation materials described in this study an electronic request can be made for materials at www.vet.upenn.edu/penndemic-interest-form after agreement for appropriate attribution.
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Parents' education and knowledge regarding major topics of children's health, such as nutrition and vaccines, have a paramount role. However, breastfeeding rates in first year of life are lower than recommended, and vaccine hesitancy is progressively spreading. To reverse this harmful trend, healthcare professionals are challenged to promote correct health information. This study aimed to assess newly mothers' knowledge of breastfeeding and vaccinations, and education received on both topics during hospital stay. We performed a cross-sectional survey in the Postnatal Unit of our Center. Mothers of full-term babies with a birthweight >2,500 g were enrolled. Two different questionnaires, one about breastfeeding and one about vaccines, were proposed to the 140 enrolled mothers. Ninety-nine percent of mothers enrolled were aware of breastfeeding benefits, and 92% felt adequately supported by maternity staff. Less than 25% stated to have received sufficient information regarding breastfeeding. Only 20% of mothers received information about vaccines during hospital stay. Healthcare providers were identified as primary, secondary, and tertiary source of information on vaccines by 55, 15, and 30% of mothers, respectively. Healthcare professionals are crucial in informing and educating mothers on breastfeeding and vaccinations. Post-partum hospital stay could be the right time for this critical responsibility.
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INTRODUCTION

Increasing evidence indicates that investments through the first 1,000 days of life, continuing up to adolescence, play a key role in the optimization of health and development outcomes across the lifespan. Among the proposed interventions, the importance of improving parents' knowledge on major topics of children's health, such as nutrition and prevention of infectious diseases through vaccines, has been highlighted (1). Indeed, both the promotion of exclusive breastfeeding and vaccinations are commonly recognized as two of the most cost-effective public health interventions currently available (2, 3). In this context, breastfeeding promotion and support immediately after birth are critical for its successful initiation and duration (2). In light of the important role of breastfeeding in complementing vaccinations, the association of breastfeeding promotion and support with vaccination counseling has also been suggested (4). Newly mothers have been reported to think and search for information regarding childhood vaccines already in the early post-partum period confirming that maternity health care is an important platform for health promotion (5, 6).

It is already well-known how the first years of life represent a window of opportunity for the establishment of a positive “programming” effect that could influence health in later stages of life (7). In particular, exclusive breastfeeding in the first 6 months of life and its continuation during complementary food introduction has a substantial short and long-term impact on infants' health (8). Likewise, vaccinations, due to their paramount role in protecting children and future adults from diseases that could have lifelong consequences, represent a key public health issue. Surprisingly, in high-income countries, breastfeeding rates in babies' first year of life are lower than recommended (9) and vaccine hesitancy is progressively spreading (10). Indeed, the lack of confidence in vaccines is currently threatening the success of vaccination programs worldwide, decreasing vaccine coverage and increasing the risk of vaccine-preventable disease outbreaks (11). Various controversies and vaccination scares over the years, supported by sometimes excessive and inappropriate media coverage, have affected parents' trust in vaccines (12). Another reason to be considered among the probable causes of vaccine hesitancy is the growth of “healthcare consumerism,” which has prompted greater patients' involvement in their own health decisions (13). Indeed, the rise of the “informed patient/parent” is a double-edged weapon, highly dependent on where such information comes from.

To reverse this harmful trend leading to a decline in exclusive breastfeeding and vaccination rates, healthcare professionals are challenged to take every chance to promote correct health information. Post-partum hospital stay could be an unmissable opportunity to correctly advise mothers on significant health choices for their babies.

The aim of this study was to investigate newly mothers' breastfeeding benefits and vaccines knowledge, breastfeeding support and information received during hospital stay, information received on vaccines, if any, false beliefs on vaccines and source of information.



MATERIALS AND METHODS


Design and Setting

We performed a cross-sectional survey from March 2017 to September 2017. The study was conducted in the Postnatal Unit of Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico in Milan, northern Italy. The Clinic is a referral center, admitting pregnant women resident in all Italian regions and covering ~6,000 deliveries per year. The hospital comprises a neonatal Level III center.

The Institutional Ethics Committee approved the study and written informed consent was obtained from all participants.



Sample

Mothers of newly-born infants discharged from the maternity ward were invited to take part in the survey. We enrolled Italian speaking mothers who had given birth to a full-term baby (born between 37 and 42 weeks of gestational age) with a birthweight >2,500 g. Exclusion criteria were: any contraindication to breastfeeding and/or personal choice not to breastfeed.



Data Collection

Participation in the research was voluntary and anonymous. Mothers were enrolled at discharge. The survey was proposed by healthcare providers (pediatric nurse or neonatologist) but was self-administered and paper-based, requiring ~15 min to be completed. At enrolment, maternal socio-demographic characteristics and pregnancy duration were collected. Data regarding mode of feeding were obtained from neonatal computerized medical charts (Neocare, i & t Informatica e Tecnologia Srl, Italy) and categorized according to the World Health Organization (WHO), in exclusive, predominant and complementary breastfeeding, and no breastfeeding (14).



Instruments

Two different questionnaires were designed by field experts (Table 1): one about breastfeeding and one about vaccines. The former was developed by a pediatrician, a neonatologist and a certified lactation consultant who conceived 5 yes-or-no questions on mothers' knowledge of breastfeeding benefits (items 1–2), perception of in-hospital support and information received during hospital stay on the main topics of breastfeeding, as listed in the WHO/UNICEF “Ten Steps to Successful Breastfeeding” (items 3–5). Answers to items 1–3 could be complemented with a brief open statement.


Table 1. Questionnaires on breastfeeding and vaccines.
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The second questionnaire was designed by an expert in the field of pediatric immunology and aimed at assessing mothers' knowledge on vaccinations (items 3–7) and the information received on this topic (items 1–2). Item 2 asked mothers to rate primary, secondary and tertiary source of information on vaccinations from 1 to 3. The remaining items were yes-or-no questions.

The questionnaires were preliminarily administered to a sample of 50 Italian speaking mothers to ascertain items' comprehension; these 50 mothers were not considered part of the present study population, nor were they included in the statistical analysis.



Data Analysis

Data were expressed as mean ± standard deviation (SD) or percentage (%). Associations between basic characteristics of enrolled mothers and answers to the questionnaires were assessed using the chi square test. For statistical analysis purposes, age was categorized according to median value (≤35 and >35 years) and education level was divided into ≤13 years (high school or lower) and >13 years (college degree or higher). A 2-sided p-value <0.05 was considered statistically significant. Statistical analysis was performed using SPSS version 25 statistic software package (SPSS Inc., Chicago, IL, USA).




RESULTS

Of the 171 mothers whom the study was proposed to, 140 mothers were enrolled and completed the questionnaires. Basic characteristics of enrolled women are shown in Table 2.


Table 2. Basic characteristics of enrolled mothers.
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At discharge, the majority of mothers were exclusively breastfeeding (93%), while 5% practiced complementary breastfeeding.


Breastfeeding Questionnaire

The vast majority of mothers were aware of breastfeeding benefits (99%). The benefits most frequently reported were: passive transfer of antibodies and overall improvement of infant's immune system (96%), optimal nutritive content of human milk (68%), improvement of mother-infant bonding (38%), and beneficial effects on mothers and infants' health (38%). Other benefits listed regarded mothers' physical shape and fitness (27%), and economic advantage (32%).

A total of 47% of mothers had attended a birth class. Among them, 94% stated that breastfeeding benefits had been discussed. Primiparas, mothers with an educational level >13 years and age ≤35 years attended birth classes in a higher percentage of cases than multiparas, mothers with an educational level ≤13 years and age >35 years, respectively (Table 3).


Table 3. Association between basic characteristics of enrolled mothers and birth class attendance.
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The large majority of women felt adequately supported in breastfeeding by maternity ward staff (92%), listing helpfulness, expertise and kindness as their most valuable qualities. Among those that answered negatively, 35% declared they did not receive breastfeeding support by healthcare professionals during hospital stay, while 28% thought that information provided during hospital stay was insufficient.

Mothers were informed about correct latching and breastfeeding positions in 74% of cases and about infant hunger cues and breastfeeding benefits in 51 and 44% of cases, respectively. Less than 25% of mothers declared to have received information regarding hand expression, milk expression and storage, alternative methods of feeding and pacifier use (Table 4). Approximately 15% of mothers reported having received contrasting information by healthcare providers during hospital stay.


Table 4. Answers to item 4 of the breastfeeding questionnaire: information provided by healthcare staff during hospital stay.
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Vaccination Questionnaire

Only 20% of mothers declared to have received information about vaccines during hospital stay.

Healthcare providers were identified as primary, secondary and tertiary source of information by 55, 15 and 30% of mothers, respectively. Friends and relatives contributed as the first source for 21% of mothers and other sources of information (i.e., internet and social media) for 24% of women, as showed in Table 5.


Table 5. Sources of information on vaccines in order of contribution.
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First time mothers reported that healthcare professionals were their primary source of vaccine information in a lower percentage of cases, compared to multiparas. Specifically, primiparas reported healthcare professionals as primary source in less than one third of cases whereas friends and “Other sources” (TV, Internet, social media, etc.) were listed in the majority of cases (Table 6).


Table 6. Association between parity and primary source of information on vaccines.
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Half of mothers (51%) reported they knew of the vaccination timetable. Among those, primiparas were less aware of the vaccination timetable than multiparas (18 vs. 82%, p < 0.0001). No statistical difference was found for maternal age or education level. Many mothers stated that vaccine-preventable diseases are no longer a threat (60%) and that vaccines are not 100% effective in preventing diseases (57%). Only 10% of women answered that vaccines are related to autism, whereas nearly a quarter of women declared that vaccines could weaken the infant's immune system.




DISCUSSION

The results of the present study indicate that, although mothers enrolled were aware that breastfeeding is beneficial, they lacked a thorough knowledge of its benefits, which, in turn, could lead to an underestimation of breastfeeding importance for the dyad's health. For the most part, maternal knowledge appears to be limited to the benefits of breastfeeding on a newborn's immune system. Whereas, the nutritional benefits of mother's milk (68%), as well as other beneficial effects that come from close bonding between newborn babies and their mothers (38%) were only reported by a limited percentage of study participants. Moreover, the breastfeeding information received by most of the mothers during their hospital stay focused exclusively on correct latching and breastfeeding positions, which indicates that the mothers did not receive comprehensive information.

With regard to vaccinations, although healthcare workers have a crucial role in informing newly mothers on a wide range of good health practices, in our study only 20% of mothers declared they had received vaccine information during their post-partum hospital stay and nearly half, particularly primiparas, were uninformed about vaccination timetables, at discharge. This gap of information offered by healthcare staff opens the way to other unofficial sources of information, such as relatives, friends and social media, leading to an increased risk of misinformation.

Consistently, in our study, healthcare professionals are indicated as the primary source of vaccine information by only 55% of mothers, with nearly a third rating them as the last source of knowledge. Lack of information during hospital stay combined with sources of information other than healthcare professionals may at least partially explain the maternal misinformation reflected by the answers given to the questionnaires, that in most cases were not supported by scientific evidence.

Despite great efforts by the world public health institutions, parents' appropriate scientific information on breastfeeding and vaccines is still a global challenge. Low rates of breastfeeding and vaccine hesitancy are a major concern within the Italian context, with an increasing tide of vaccine refusal or delay (15) and low breastfeeding continuation rates in the first months after hospital discharge (16). Among determinants of breastfeeding initiation, attending a birth class is a known promoting factor, whose effect can impact breastfeeding rates up to 6 months, as reported in a study by Rosen et al. (17). The present study indicates that only half of the enrolled mothers attended a prenatal class and, among them, the percentage of primiparas was higher than that of multiparas (78 vs. 13%, respectively). In line with this finding, first-time mothers have been reported to be more likely to attend birth classes (18). However, if prenatal education is lacking, in-hospital information and support become even more crucial, as highlighted in an increasing amount of literature (19). In this study, nearly all enrolled mothers declared they had received adequate breastfeeding assistance. This positive finding could be the result of the hospital efforts within the Baby Friendly Hospital Initiative (20) accreditation, which was ongoing during the present study. Despite this result, the breastfeeding information mothers received was not extensive. Nor did it cover important information that could promote breastfeeding after discharge, such as infant's early hunger cues or milk expression and storage techniques. Since overall breastfeeding rates after discharge across Europe are lower than recommended (21), appropriate and timely information about breastfeeding issues after discharge could be key to increasing breastfeeding rates. Moreover, conflicting information by healthcare professionals was reported by 15% of mothers. Although this is a minor percentage, when taking into account how healthcare workers can impact mothers' knowledge, evidence-based information and education should be offered by hospital staff, as highlighted by newly mothers themselves in an exploratory study by Hauck et al. (22).

While the importance of in-hospital breastfeeding support has been thoroughly investigated, educational interventions regarding vaccinations in this critical time period have been poorly explored, while at the same time vaccine hesitancy has become a large-scale health concern (23). Vaccine refusal in Italy has become a major health threat in the last decade, causing small epidemic flares of preventable infectious diseases, such as measles (24). As a consequence, since 2017, unvaccinated children up to 6 years are not allowed to attend nurseries and kindergardens, and parents of unvaccinated older children are fined (25). To understand the underlying reasons of vaccine hesitancy, several studies have been conducted, that also have explored healthcare professionals' knowledge and personal vaccine hesitancy (26).

Surprisingly, although healthcare workers' role is crucial in informing newly mothers about good health practices, in our study, among primiparas, only 18% were informed on vaccination timetables at discharge. Moreover, healthcare professionals were listed as primary source in just 21% of cases. These results indicate that primiparas are more susceptible to misinformation than multiparas and could benefit the most from vaccine information during post-partum hospital stay.

The need for scientific-based information provided by healthcare workers has been underlined in many countries across the world (27). Despite that, the Italian healthcare system has hardly considered in-hospital post-partum stay as an appropriate and timely setting for vaccine education, while a large study conducted in France has demonstrated how post-partum vaccination promotion through motivational interviews is an effective tool for increasing vaccination rates at 7 months of age (28).

The present study has two main limitations. Firstly, it is a monocentric study conducted within a metropolitan city setting so that the results may not be generalizable to other settings. However, our sample may be considered representative of the Italian population, since the population enrolled in this study mirrored data from the Italian National Institute of Statistics, whose annual report on Italy's birth rates shows a mean age at childbearing of 32.5 years with nearly a half of newborns being firstborns (29). Secondly, no follow-up data are available to evaluate the effect of the information received during hospital stay on breastfeeding outcomes and attitudes toward vaccines.

Our study highlights the importance of healthcare professionals' role in informing mothers on these two crucial health topics, and the post-partum hospital stay as an effective time for this important responsibility. Further studies are needed to assess the intervention feasibility and efficacy in promoting children's health.
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Concerns about weight and body image are common among adolescents since they are particularly vulnerable to body-image dissatisfaction due to the normal physiological, social, and psychological changes they are going through. This study aims to analyse the relationship between food choice motivations and physical activity in body-image perception among adolescents. Twelve to sixteen years old adolescents were recruited from three school districts. The Portuguese version of the Food Choices Questionnaire (FCQ) was used to assess food choice motivators, and the Quantification de l'Activité Physique en Altitude Chez les Enfants was used to assess physical activity and to calculate daily energy expenditure (DEE). Body image perception was measured using Collins' sequence of seven silhouettes. Body image (dis)satisfaction was estimated by the present body shape minus the desired body shape. ANOVA and Kruskal-Wallis tests were performed to compare groups, and the post-hoc Bonferroni test was used to compare target groups. A multinominal logistic regression was performed to analyse the association between gender, age, hours of sport's competition, FCQ, and body dissatisfaction. All analyses were performed in IBM SPSS Statistics 26.0. The sample comprised 286 adolescents (51.4% females). Means of FCQ categories varied between 0.33 and 0.97 (range: −2 to 2). Regarding the categories of FCQ, statistically significant differences were found in the category of body satisfaction and weight control among the three groups (p = 0.004). A preventive effect was found of choosing food regarding body satisfaction and weight control, on body-image dissatisfaction.

Keywords: body image, physical activity, sedentary behaviour, adolescents, public health, nutrition


INTRODUCTION

Preventing overweight, obesity, and eating disorders in adolescents are issues of utmost importance. According to the World Health Organization, it is estimated that over 340 million children and adolescents aged 5–19 years are classified as overweight or obese (1). In Portugal, overweight, including obesity, is also high in adolescents, according to data from the National Food, Nutrition and Physical Activity Survey, 2015–2016, 23.6% of adolescents have pre-obesity and 8.7% have obesity (2). The current sedentary lifestyle and hypercaloric food patterns are the main causes of overweight and this, in association with the adoption of thinner body models, has dictated a high prevalence of body image dissatisfaction. Besides, the adolescence phase is considered crucial in the development of the body image whereby poor development of this construct may increase imbalances in the perception of the body image. Negative body image has been traditionally associated with adolescent disordered eating and obesity (3, 4). Studies have shown that a negative body image perception, which includes body dissatisfaction, is associated with poorer psychological and physical health, disordered eating (5) and overweight development in the future life of the adolescents (6, 7).

Body image, a multidimensional construct central to emotional well-being in which the attitudinal component is satisfaction with body size (8), is a strong determinant of nutritional habits and weight management practises among adolescents (9). The assessment of body image perception permits the quantification of a significant dimension of body image, namely, the satisfaction or dissatisfaction with the body (9). Body image (dis)satisfaction is usually measured as the difference between the perceived and the ideal body figure. Dissatisfaction with body image is a common concern between both genders, peaking during early adolescence (10). Overall, several factors may contribute to body image dissatisfaction in individuals of different age groups, such as biological, psychological, and sociocultural factors (11). In addition, body image dissatisfaction is strongly related to poor nutritional and physical activity (PA) habits and with unsafe weight management practises in adolescents (12). Adolescents who are underweight or have normal weight can sometimes see themselves as overweight, therefore increasing the risk of unhealthy weight management behaviours and, consequently, eating disorders (13). Contrary to this are the adolescents who are overweight and that often do not perceive themselves as such, decreasing the probability to adhere to healthy weight control practises, as PA engagement and healthy eating (14). As shown in a study conducted by Sánchez-Miguel et al. (15) physical activity is negatively related to the perception of body image.

Since overestimation and underestimation of weight are associated with a larger risk in adolescents, it becomes essential to understand the relations between body image and health behaviours to avoid conducts that compromised the health status (16, 17). Presently, data referring to the relation between body image perception, food choices and PA in adolescents is still scarce and remains unclear. In order to provide effective health interventions, it is essential to identify the aetiology of body dissatisfaction in Portuguese adolescents. Also, given the critical role of body image satisfaction in shaping adolescents' behaviours, it is crucial to thoroughly explore and comprehend its role in this development group. Such data are needed to accurately design and monitor health education programs, bringing an improvement in nutrition, PA counselling and weight management strategies amongst adolescents' populations. The current study, therefore, aims to determine the relationship between body image perception, food choices and PA among Portuguese adolescents.



METHODS


Study Design and Participants

This is a population-based cross-sectional study conducted on adolescents aged between 12 and 16 years old, who attended three different middle schools. Data collection took place in Portugal during the school year, from October 2018 to March 2019. The application of the questionnaires was authorised by the Ministry of Education (registration number 0254300004) and approved by the National Data Protection Commission (n.° 11465/2017, October 12). The assessment protocol was completed in person by the child/adolescent and their parents in a consultation office provided for the purpose, after obtaining the written informed consent form from the parents and the adolescents older than 13 years, and the informal verbal assent from younger children. The complete study protocol is available for review (18).



Data Collection
 
Sociodemographic Data

Information was collected on sociodemographic data, namely, age, gender, number of household members, and residential area of the adolescents that were participating in the study.



Food Choices Questionnaire (FCQ)

The Portuguese version of the FCQ was used to evaluate the influence of food choice motivations. This questionnaire consists of 26 questions, the answer to which is given on a scale ranging from totally agree to totally disagree. The FCQ is structured in five factors: body satisfaction and weight control; ethical concerns; convenience; sensitive qualities; and humour. For each factor, the average that varies between −2 and 2 is calculated, and the greater the result, the greater the individual's food options (19).



Body Image Perception

Collin's sequence of seven female or male silhouettes were used to measure body image perception (20). Each image corresponds to an increase in shape, from very thin (silhouette 1) to obese (silhouette 7). The adolescents were asked to select an image that best represents their actual body size corresponding to the perception of their current body shape, and the silhouette that represented their ideal body size. The discrepancy between the “real” body image and the “ideal” body image is used as an indicator of (dis)satisfaction with body image. Negative values indicate the desire to gain weight, positive values indicate the desire to lose weight and a value equal to zero indicated satisfaction with their body image (21).



Quantification de l'Activité Physique en Altitude Chez les Enfants (QAPACE)

Physical activity was assessed using the QAPACE, a self-administered questionnaire designed and validated for a range of ages between 8 and 16 years old (22). This questionnaire aims to quantify the levels of PA covering all the possible activities conducted by youth during the school and vacation periods. The questionnaire is composed by closed answers, and divides activities into daily activities, school activities (curricular and extracurricular), and extra-school activities (complementary, religious, domestic, holidays, competitive sports, and transportation). Thus, it can be used to measure daily energy expenditure (DEE) over the past year, during school period (sp) and vacation period (vp). The DEE was calculated according to the formula below of the original questionnaire (22), along with the information of the PA compendium (23).

[image: image]

For each possible activity (i = 1–13), f(i) corresponds to its daily frequency, d(i) to its mean duration and m(i) to its intensity according to the compendium of physical activities (22). Sedentary activities were defined as energy expenditure of <1.5 MET (metabolic equivalents of task), excluding sleeping.

From the data collected with QAPACE, a new variable was built that measures the number of hours of competition sport practised by the adolescents.





STATISTICAL ANALYSIS

Data were analysed using IBM SPSS software (version 26.0) and subjected to descriptive statistical analysis techniques (mean), dispersion and variability measures (standard deviation). Parametric tests, namely, ANOVA was computed to compare means between groups when the variables had a normal distribution and homogeneity of variances. Pearson chi-square test was used to assess differences between groups. Analysis of variance with post-hoc Bonferroni multiple comparison tests was used to compare target groups. Non-parametric tests (Kruskal-Wallis) were used for variables that did not meet the requirements of normal distribution and homogeneity of variances. Multinomial logistic regression was used to examine the relationship between gender, age, hours of sport's competition and categories of food choice motivators in body dissatisfaction. The referent group consisted of participants who reported that were satisfied with their image. Odds ratios, 95% confidence intervals, and p-values are presented for the multinomial model. Statistical significance was set at p <0.05.



RESULTS

The final sample comprises 280 adolescent respondents aged 12–16 years old, with more females (51.4%) than males (48.6%). The adolescents were divided into three groups, according to their degree of satisfaction or dissatisfaction with their body image, namely, satisfied, dissatisfied because they want to lose weight and dissatisfied because they want to gain weight. Of the total, only 36.0% of the adolescents were satisfied with their body image, 17.8% of the adolescents were dissatisfied because they want to gain weight, and the remain 46.2% were dissatisfied because they wanted to lose weight. Table 1 indicates the descriptive statistics according to the groups in the study.


Table 1. Descriptive statistics of students by level of (dis)satisfaction with body image perception.

[image: Table 1]

Concerning the five categories of the FCQ, statistically significant differences were only found in the category of “body satisfaction and weight control” among the three groups (Table 2). One-way ANOVA showed that there is an effect of the group on body satisfaction and weight control (p = 0.04). After the analysis according to gender, it was found that the statically significant difference only remained in the female group (p = 0.014). Regarding the category of the FCQ “body satisfaction and weight control,” Bonferroni's post-hoc showed significant differences between the group satisfied with their body image and the group dissatisfied because they want to lose weight (p = 0.007).


Table 2. Mean values of the categories of the Food Choices Questionnaire according to the levels of the body (dis)satisfaction.

[image: Table 2]

Table 3 indicates the mean weekly hours that the adolescents spent on different sedentary and sports activities during school and vacation periods. The mean time spent in sedentary activities is higher in both groups that are dissatisfied with their body image, however, no statistically significant difference was found (p > 0.05). Regarding the average time spent weekly on sports activities, this value was higher in the group dissatisfied with their body image (wants to gain weight), both during school and on vacation, but no statistically significant differences were found (p > 0.05).


Table 3. Descriptive statistics of the duration of time spent by the students on sedentary and sports activities.

[image: Table 3]

The multinomial logistic models (Table 4) show that hours of sport's competition, body satisfaction, and weight control were the only significant factors to explain body (dis)satisfaction. Those with higher values of body satisfaction and weight control and those with more hours of sport's competition are more likely to want to lose weight. This is relevant in all participants and is also relevant when we analyse male adolescents.


Table 4. Multinomial logistic regression models predicting body image (dis)satisfaction.
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The descriptive statistics of DEE are presented in Table 5, however, the sample size has been greatly reduced when this variable was calculated since most participants had not completed the QAPACE questionnaire or had an incomplete questionnaire. The group that was dissatisfied with their body image because they wanted to gain weight have the highest DEE mean value when compared with the other groups; however, this difference was not statically significant (Table 5).


Table 5. Descriptive statistics of daily energy expenditure of all the activities described in the Quantification de l'Activite Physique en Altitude Chez les Enfants questionnaire.

[image: Table 5]

Also, there were no differences in median DEE value between the three categories, neither in the sociodemographic data (sex and area of residence), with no statistically significant results found (p > 0.05).



DISCUSSION

The main aim of the present study was to analyse the association between body image dis(satisfaction) and two factors, namely, food choices motivators and physical activity levels. An additional objective was to calculate the DEE and analyse the relationship with the categories of body image dis(satisfaction). The results of the present study confirm a high prevalence of body image dissatisfaction in adolescents. In this study, we found that the prevalence of body image dissatisfaction was 64% in total. Similar results were observed in other studies conducted in Portuguese adolescents (24, 25) and Brazilian adolescents (26, 27). The similitude between the prevalences can be explained by social and cultural similarities between Portugal and Brazil.

Although Collins' sequence of silhouettes scales (20) is a cost-effective assessment tool to determine body (dis)satisfaction since it is easy and quick to apply, it can have possible methodological limitations (28). The most significant point concerns the arrangement of the figures within the scale. All figural drawings are presented on a single piece of paper and are arranged in an ascending sequence of sizes from left thin to right obese. This arrangement can cause a reporting bias towards thinner figures (29, 30).

Regarding differences between genders, several studies indicate that body dissatisfaction is more common amongst girls and women (25, 31, 32). However, while in the past this concern was more associated with women, nowadays the percentage of body image dissatisfaction is similar in both genders (24) but with different reasons regarding the dissatisfaction. Data shows that, in comparison with boys, more girls want to lose weight while more boys desire to gain weight (24, 25), which is consistent with the results found in this study. One possible explanation is that girls are more susceptible and influenced to pressure from the standards that are defined by society for body image (33). Besides, girls might be susceptible and affected by the order of the silhouettes in comparison with boys (34), but further research is needed on this topic.

Several factors can influence weight control practises, being the self-perception of body shape an important one (35). In this particular study, we assessed body image (dis)satisfaction, food choices and PA among adolescents in Portugal. Body image is an important target of intervention to improve health in adolescents, especially since it has been documented that worrying about body image is particularly acute during puberty (36). It has been previously reported that adolescents that are overweight and perceived themselves as such may actively try to lose weight (37), while the ones who do not perceive themselves as overweight can be less driven to take the steps to lose weight (38). Body image dissatisfaction in overweight individuals may lead to healthy weight management behaviours, including increased intake of healthy foods such as fruits and vegetables and regular PA (12, 39). On the other side, a poor body image may act as a barrier to practise physical activity leading adolescents with body image dissatisfaction to spent more time in sedentary activities such as watching television and playing video games (40, 41). According to Coelho et al. (24), the time spent watching television is a risk factor associated with body image dissatisfaction while sports activity has been identified as a variable with a preventive factor for image dissatisfaction, as reported in a cross-sectional study with Portuguese adolescents, where higher levels of PA were associated with a protective effect on body dissatisfaction (42). Physical activity was also associated with a more positive body image in two meta-analyses studies (26, 27). While PA has been reported in the literature as associated with body satisfaction, results from our study showed no differences between adolescents with body image satisfaction or dissatisfaction, regarding the time spent in sports. In line with these findings, Gonzaga et al. (11) reported no difference in body dissatisfaction among adolescents who practised and did not practise PA (11), while other studies have shown that physically active adolescents reported more dissatisfaction when compared to sedentary or low-activity participants (24, 43). These variances in results might be explained by the different methods select to assess PA and body (dis)satisfaction. In addition, the differences may also result from the low number of QAPACE questionnaires completed by the population in our study, and this subgroup may not represent the total sample. In the current study, the average time spent on sedentary activities by adolescents was similar to the time allocated to sports activities. However, a study conducted by Jalali-Farahani et al. (44) reported a lower time spent in sports activities.

Comprehend how body (dis)satisfaction affects food preferences and the overall adolescent diet is a key issue to develop strategies aimed at influencing dietary behaviour. Concerns regarding body image and weight control seem to have a strong effect on food choice for general populations. The interpretation of these data must consider the possible recall bias underlying the use of questionnaires, as is the case with the FCQ. The scale used in the FCQ has only five categories, which may not allow participants with a relatively strong opinion to voice a subtle position being required to choose a most extreme answer.

Overall, the current results of this study emphasise the relevance of body (dis)satisfaction on adolescent food choices. The present work has the advantage of studying dissatisfaction with body image from two different perspectives: dissatisfaction due to deficit (desire to gain weight) and excess (desire to lose weight). Several studies analyse only the satisfaction and dissatisfaction dimensions, which limits the comparability of the results presented.

However, this study presents some limitations, including (i) incomplete filling of the questionnaires by the adolescents and missing data that would allow the calculation of the DEE values in a larger sample of the study; and (ii) the cross-sectional design, which limits the ability to determine a causal relationship between food choice motivators, PA and body image perception. Longitudinal and prospective research is required to determine whether low levels of PA or sedentary behaviours can result in body image dissatisfaction or vice versa.

In future research, it would be equally important to better understand the eating patterns of these adolescents, through the use of questionnaires that allow collecting more detailed information on this component. There is a need for additional research exploring the food choice motives in conjunction with research investigating dietary intake to establish if the intention translates into practise. Besides, it would also be important to explore more the potential association between misperception of body size and body image satisfaction, as well as it will also be important to take into account other variables that may affect this construct, such as BMI and gender.

The data hereby presented could be beneficial to healthcare professionals and other practitioners in targeting educational messages for adolescents' specific eating patterns and to community planners in encouraging the availability of healthy food and promotion of the PA.



CONCLUSIONS

The present study highlights the need to do more research in this area to better understand the associations between body image perception and lifestyle choices. In the meantime, new specific intervention strategies should be considered to increased awareness regarding food choices and PA to prevent future body-image disorders and decrease the prevalence of obesity, bringing clinically beneficial health outcomes. In the future, it should be developed a new social environment fostering the perception and acceptance of the real body image and public health should focus more on correct awareness of body size, preventing pathologies associated with body distortions. Taking into consideration the potentially positive role of PA and the negative role of sedentary activities on middle school students, governments and community healthcare professionals should incorporate these contributing factors into future policies and interventions targeted to adolescents.
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Dementia literacy is important for risk mitigation and preventative strategies before disease onset. The aim of our study was to investigate dementia literacy and how demographic characteristics influence these perceptions in order to provide evidence for how dementia-centered public health initiatives should structure their focus. We conducted a globally administered online survey, through Amazon Mechanical Turk (mTurk). Survey items evaluated: (1) personal perception on the preventability of dementia, and (2) risk awareness of lifestyle factors. Differences in risk scoring between the 598 respondents were compared using Kruskal-Wallis testing factored by demographic categorizations. Most of the sample demonstrated understanding that lifestyle factors contribute some risk toward dementia, though these risk scores were generally low. Differences in risk scoring varied by demographic characteristics. Women, older adults, those with non-post-secondary attainment, below average income, and White background tended to report lower risk scores. Public health education and initiatives for dementia prevention should focus on lifestyle risk factors, in addition to considering the barriers related to the demographic factors identified that may prevent populations from accessing programs and information.
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INTRODUCTION

Nearly 50 million people worldwide are living with some form of dementia, with 10 million new cases occurring each year (1). Despite the widespread impact of dementia, public awareness surrounding dementia continues to demonstrate large gaps, especially for public knowledge concerning the prevention and risk reduction of dementia. A recent systematic review indicated that nearly 50% of the general population, from various countries surveyed, viewed dementia as a normal part of aging and a non-preventable part of living (2). Similarly, in the Netherlands (3) and United States (4) individuals demonstrated difficulty in identifying risk factors related to dementia. Despite the general populations' beliefs, dementia is not a normal part of aging and certain factors have been linked to increasing dementia risk. It is evident that dementia literacy in the general population continues to be a critical area for improvement for public health education.

Dementia literacy, one's beliefs regarding dementia and application of beliefs, is an important public health concept for risk mitigation and preventative strategies before disease onset (5). The improvement of dementia literacy can aid individuals in both identifying risk factors related to dementia, but also increase recognition that many risk factors are also modifiable. Improving dementia literacy for modifiable risk factors, such as those related to lifestyle (e.g., physical activity, diet, mental health) can be a critical tool in encouraging individuals to change their behaviors in order to decrease the risk of dementia or slow disease progression (6, 7).

Evaluations of dementia beliefs in the general population have begun to identify where these literacy shortfalls lie. However, dementia beliefs may be influenced by a variety of factors such as education, ethnicity, income, and sex. Identifying where the general public's dementia beliefs falters, and how demographic characteristics further influence these opinions, can better inform the content and audience that public health initiatives should target for improved dementia literacy, especially regarding modifiable risk factors.

The aim of our study was to investigate perceptions surrounding risk factors and beliefs related to dementia. Specifically, we aimed to identify the underlying demographics that influence these perceptions in order to provide evidence for how dementia-centered public health initiatives should structure their focus in order to improve dementia literacy. Therefore, we conducted a globally administered online survey in order to evaluate these perceptions on a large scale across varying demographic profiles.



METHODS

An online survey was conducted through Amazon Mechanical Turk (mTurk), allowing English-speaking mTurk users aged 18 years and older to participate. The use of mTurk has been shown to be a valid platform for collecting diverse demographic respondents (8, 9) and reliable data compared to lab-based studies (10). Prior to the survey, users were provided with an online letter of information and consent. Those that consented were directed to the questionnaire hosted via the online survey software Qualtrics. All procedures of this study were approved by the Non-Medical Research Ethics Board at Western University, ID #113040.

Questions to assess dementia literacy were developed based on information from the Alzheimer Society of Canada website (11) and previous dementia literacy surveys (12, 13). Survey items evaluated: (1) personal perception on the preventability of dementia, and (2) risk awareness of lifestyle factors that have the potential to increase dementia risk. Participants were asked to rate, on a scale of 0 to 100%, their perception of dementia preventability based on the statement, “to what extent do you believe that Alzheimer's disease and dementia are preventable?.” Additionally, each potential risk factor was individually scored on a seven-point scale for its possibility of increasing dementia risk. Values ranged from one, representing “no risk,” to seven, representing “high risk.” We included 14 risk factors for evaluation: 11 of which are strongly supported as factors for increasing dementia risk (old age, genetics, physical inactivity, unhealthy diet, stress, heart disease, head injury, mental illness, high alcohol consumption, smoking, and social isolation). In addition, we included two factors that have limited supported associations to dementia risk (exposure to toxins, and viral/bacterial infections), and one non-empirical factor (God's will).

Socio-demographic variables of sex, age, education, and income were also included in the questionnaire in order to assess their relationships to dementia literacy. Age demographics were stratified into young adults (18–39 years old), middle adulthood (40–59 years old), and older adults (60+ years old). Education was obtained by report of highest level of education completed and then categorized into post-secondary education (completion of bachelors or graduate degree), vocational education (completion of trade's apprenticeship or college diploma), and high school education (no post-secondary education completed of any kind). Income level categorization was determined by self-report as to whether individuals earned below, at, or above their country of residence's national average.


Statistical Analysis

A two-tailed independent sample t-test bootstrapped at 1,000 permutations was conducted to examine sex differences in ratings of perception of dementia preventability. Additionally, one-way ANOVAs were conducted to evaluate the differences within age group, level of education, income, ethnicity, and country corrected for multiple comparisons using Tukey. To assess differences in risk scoring for the 11empirically supported risk factors, Kruskal-Wallis tests were conducted factored by demographic categorizations. Initial Kruskal-Wallis testing p-threshold was evaluated at p < 0.005 to account for repeated testing of the eleven empirically supported risk factors being evaluated. Post-hoc testing was also corrected for multiple comparisons using the same Bonferroni method as the omnibus testing. All analyses were conducted in SPSS Statistics (ver 24, 2019).




RESULTS

In total, 617 survey responses were collected which were further assessed for quality of responses. Six were excluded due to participants self-reporting at the end of the questionnaire that they did not feel they answered questions accurately. An additional five were excluded due to randomness of responses, verified by “failed catch trials” or incongruent responses and independently identified by the authors (B.R.H., J.A.F., and M.Y.S.W.). A further eight were excluded due to more than two demographic variables being unreported by the participant, as decided upon as exclusion criteria prior to data collection. Thus, a total of 598 responses were included in our analysis.


Demographics

Demographic information for our sample is reported in Table 1. Of the total sample (n = 598), 388 respondents were classified as young adults, 149 as middle aged, 31 as older adults, and 30 declining to provide their age. The mean reported age was 39.2 (± 11.5) years old, and over half of our sample (60.7%, n = 362) reported their biological sex as male. Most of our sample was categorized as completing post-secondary education (81.4%, n = 487) or vocational education (4.7%, n = 28). Reported level of income indicated 29.4% (n = 176) reporting above average income, 44.6% (n = 267) at average income, and 22.9% (n = 137) reporting below average income. Reported ethnicity was 53.2% (n = 318) White and 45.7% (n = 268) Black, Indigenous or Person of Color (BIPOC). The sample was further characterized by 65.7% (n = 393) residing in the USA.


Table 1. Demographic characteristics of sample.
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Belief of Dementia Prevention

Almost all participants reported dementia as somewhat preventable, with average preventability score being 46.6% (±27.5%). Only 5% of the respondents indicated that dementia is completely unpreventable; comparably, 1.5% of the respondents indicated that they believed dementia is 100% preventable. Demographic subgroups demonstrated differences in their beliefs in the preventability of dementia (Figure 1). On average, women reported that dementia was less preventable compared to men (t(596) = 5.676, p = 0.001). White individuals reported dementia as less preventable than BIPOC individuals (t(584) = 6.841, p < 0.001). Omnibus testing for age (F(2, 565) = 10.884, p < 0.001), education level (F(2, 594) = 8.122, p < 0.001), income (F(2, 577) = 11.120, p < 0.001), and country of residence (F(2, 595) = 36.330, p < 0.001) all returned as significant. Post-hoc comparisons indicated younger adults (M = 49.6, SD = 26.6) believed dementia to be more preventable than middle aged adults (M = 38.15, SD = 25.7, p < 0.001). Respondents with post-secondary education (M = 48.7, SD = 27.4) believed dementia to be more preventable than both vocational education (M = 35.3, SD = 23.3, p = 0.030) and high school education (M = 37.9, SD = 27.1, p = 0.003). Those with below average income (M = 38.7, SD = 27.8) believed dementia was less preventable than what was reported by those with both average (M = 49.5, SD = 26.4, p < 0.001) and above average income (M = 51.2, SD = 27.5, p < 0.001). Respondents from India (M = 60.7, SD = 21.5) believed dementia to be more preventable than both residents of the USA (M = 41.0, SD = 27.4, p < 0.001) and other countries (M = 38.69, SD = 31.2, p < 0.001).


[image: Figure 1]
FIGURE 1. Belief ratings (0–100%) based on question “to what extent do you believe that Alzheimer's disease and dementia are preventable,” responses displayed by demographic subgroups. *Indicates p-value < 0.05, **indicates p-value < 0.01, ***indicates p-value < 0.001. Education was self-reported and categorized as follows: ahigh school education (some high school, high school diploma), vocational education (trade school or college diploma) and post-secondary education (bachelor's or graduate degree). bEthnicity was self-reported and categorized as follows: White and Black, Indigenous or Person of Color (BIPOC). cOther countries included: Brazil, Canada, France, Germany, Italy, Nigeria, Portugal, and Vietnam.




General Population Dementia Risk Factor Beliefs

Of the entire sample, 63.9% were correctly able to identify all 11 empirically supported factors as having at least some risk for increasing dementia risk, while 9.1% were able to identify between one and five of the supported risk factors, and only 0.8% reported “no risk” for all 11 of the supported factors. Table 2 displays the relative frequencies of scoring for each of the 14 factors evaluated. Of the 11 supported risk factors, heart disease and smoking were the most frequently scored as having “no risk” (23.2 and 16.6%, respectively), while comparatively, old age and genetics were the least common to be reported as no risk (3.0 and 3.8%, respectively). The average score for each of the 11 supported risk factors is reported in Table 4. Notably, average risk score did not exceed 4.7, representing moderate risk, for any of these risk factors. Heart disease reported the lowest average score at 3.3, representing low risk.


Table 2. Frequency of risk scoring for the 14 potential risk factors for dementia.
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Demographic Differences in Scoring of Risk Perception

After correction for multiple comparisons, all 11empirically supported risk factors demonstrated at least one relationship with a demographic characteristic (Table 3). Factors that were more frequently scored as low or no risk demonstrated more demographic relationships than those that were scored as high risk. Specific scoring differences for the 11 empirically supported factors are reported below by demographic category, with mean risk score reported in Table 4.


Table 3. Scoring distribution relationships with demographic variables using Kruskal-Wallis omnibus testing.
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Table 4. Mean and standard deviations per demographic variable for risk score of the 11 empirically supported risk factor for increasing dementia risk.
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Age

Scoring for the risk factors of physical inactivity (H (2) = 13.890, p = 0.001), social isolation (H (2) = 11.476, p = 0.003), alcohol (H (2) = 11.949, p < 0.001), mental illness (H (2) = 20.587, p < 0.001), smoking (H (2) = 15.940, p < 0.001), and heart disease (H (2) = 17.744, p < 0.001) were significantly related with age. Significant rank differences were seen post-hoc between younger and middle aged adults for physical inactivity (p = 0.002), social isolation (p = 0.001), alcohol (p = 0.003), mental illness (p < 0.001), smoking (p < 0.001), and heart disease (p < 0.001), where the young adult group ranked these factors as higher risk for dementia. The remaining risk factors of old age, genetics, head injury, stress, and unhealthy diet were not observed to have a significant relationship with age after adjusting for multiple testing (p > 0.005).



Sex

Male respondents were found to indicate higher risk of dementia for head injury (H (1) = 8.196, p = 0.004), stress (H (1) = 15.442, p < 0.001), social isolation (H (1) = 9.687, p < 0.001), alcohol (H (1) = 12.269, p <0.001), mental illness (H (1) = 19.675, p < 0.001), smoking (H (1) = 16.229, p < 0.001), and heart disease (H (1) = 17.345, p < 0.001) compared to female respondents. The remaining supported risk factors of old age, genetics, unhealthy diet, and physical inactivity were not observed to have a significant relationship with sex after adjusting for multiple testing (p > 0.005).



Education

Scoring for the risk factors of physical inactivity (H(2) = 11.476, p = 0.003), social isolation (H (2) = 11.844, p = 0.003), alcohol (H(2) = 18.571, p < 0.001), mental illness (H (2) = 16.531, p = 0.001), smoking (H (2) = 31.028, p < 0.001), and heart disease (H (2) = 20.289, p < 0.001) were significantly related with education. Significant rank differences, after adjustment for multiple comparisons, were seen post-hoc between high school education and post-secondary education for physical inactivity (p = 0.003), social isolation (p = 0.004), mental illness (p = 0.001), smoking (p < 0.001), and heart disease (p < 0.001), as well as between high school education and vocational education groups for alcohol (p < 0.001) and smoking (p = 0.023). Specifically, those with high school education attainment ranked the above factors as having lower risk for dementia. Only heart disease was found post-hoc to have rank differences between vocational education and post-secondary education groups with vocational education scoring lower (p = 0.001). Old age, genetics, head injury, stress, and unhealthy diet were not significantly related to education (p > 0.005).



Income

Scoring for the risk factors of social isolation (H (2) = 12.200, p = 0.002), mental illness (H (2) = 11.528, p < 0.001), smoking (H (2) = 14.114, p < 0.001), and heart disease (H (2) = 20.289, p < 0.001) were observed to have a relationship with income. Those with lower income ranked the above factors as having lower risk for dementia in comparison to greater income earners. Significant rank differences were seen post-hoc between below average income and above average income for social isolation (p = 0.002), mental illness (p = 0.014), smoking (p = 0.001), and heart disease (p < 0.001), as well as, between below average income and average income for social isolation (p = 0.048), mental illness (p = 0.007), smoking (p = 0.035), and heart disease (p = 0.045). Further, in the post-hoc comparison for heart disease, average income earners reported lower risk scores compared to above average income earners (p = 0.045). Risk scores for old age, genetics, head injury, unhealthy diet, stress, physical inactivity, and alcohol were not significantly related to income after multiple testing corrections (p > 0.005).



Ethnicity

Risk rankings for all supported risk factors were observed to have a relationship with ethnicity. Head injury (H (1) = 8.070, p = 0.004), unhealthy diet (H (1) = 8.397, p = 0.004), stress (H (1) = 25.959, p < 0.001) physical inactivity (H (1) = 16.871, p < 0.001), social isolation (H (1) = 15.490, p < .001), alcohol (H (1) = 31.923, p < 0.001), mental illness (H (1) = 44.062, p < 0.001), smoking (H (1) = 29.832, p < 0.001), and heart disease (H (1) = 47.930, p < 0.001) were ranked as higher risk factors for dementia by BIPOC than Whites. Comparatively, old age (H (1) = 8.070, p = 0.004) and genetics were ranked as higher risk factors for dementia by Whites than BIPOC.



Country

Risk rankings for unhealthy diet (H (1) = 23.916, p < 0.001), stress (H (2) = 33.042, p < 0.001), physical inactivity (H (2) = 36.334, p <0.001), social isolation (H (2) = 27.848, p <0.001), alcohol (H (2) = 39.171, p < 0.001), mental illness (H (1) = 35.882, p < 0.001), smoking (H (2) = 46.294, p < 0.001), and heart disease (H (2) = 65.152, p < 0.001) were observed to have a relationship with country of residence. Follow-up post-hoc comparisons for the omnibus testing, after adjusting for multiple comparisons, showed that respondents from India ranked unhealthy diet, stress, physical inactivity, social isolation, smoking, mental illness, alcohol, and heart disease, with higher risk scores when compared to those from the United States (all comparisons p < 0.001). India compared to other countries indicated significantly higher risk scoring for social isolation (p = 0.004), mental illness (p = 0.020), alcohol (p < 0.001), heart disease (p < 0.001), physical inactivity, smoking, and unhealthy diet (p = 0.001). No significant differences were found for the comparison of the United States to other countries.





DISCUSSION

The aim of this study was to identify whether underlying demographic factors influenced dementia literacy and perceptions of risk factors related to dementia. Our survey captured the responses from 598 individuals of varying age, gender, education, income, ethnicity, and country of residence. Our results indicated that as an aggregated group the understanding that dementia is a preventable disease was high, but differences in the strength of this belief varied by demographic characteristics.

Overall, women reported lower belief ratings that dementia is a preventable disease compared to men. This result may be reflective of the historic narrative that women are at greater risk for dementia than men. However, this narrative has been challenged by large-cohort studies that have found no differences in the incidence of dementia before the age of 80 between sexes (14–16). Continued dissemination of information to the public that reflects dementia is a disease that affects both men and women is a priority. Furthermore, differences in risk scoring for modifiable lifestyle factors were found for sex. Men reported greater risk scores than women for the modifiable risk factors of head injury, social isolation, alcohol, mental illness, smoking, and heart disease, but no differences in risk scores were found for the other modifiable risk factors. It is unclear why these differences in perception in risk scoring may exist in the general population between sexes, as even within the scientific community little consensus has been drawn whether certain lifestyle factors carry more risk for a specific sex compared to another. This gap in the literature surrounding dementia risk is largely due to the fact that studies that examine risk factors for dementia often adjust for sex during analysis, even though many scenarios exist in where sex and gender differences may affect risk (17, 18). Arguably, the differences in risk perception within our sample may be reflective of higher educational attainment of the men in the sample. However, this interaction was not explored within our analysis, nor can higher education be definitively confirmed as the reason for scoring differences, though it may be a contributing factor.

Our study also found that, in regard to specific factors related to increasing dementia risk, most of the sample was accurately able to recognize multiple empirically supported factors as having some contribution toward increasing dementia risk. This finding is in line with a previous review in which results suggested that over the past decade, the general public has increasingly become more informed and aware of risk factors related to increasing dementia risk (2, 13). In our sample specifically, old age and genetics were risk factors that the sample most frequently scored as having some associated risk for increasing dementia risk. Comparatively, associated risk scores were generally scored low indicating room for improvement, especially regarding perceptions of modifiable lifestyle risk factors.

Of the modifiable risk factors we included in our survey, heart disease was the most frequently scored factor as having no risk for increasing dementia, with 23.2% of the sample selecting the no risk scoring option and an additional 28.3% scoring heart disease as low risk. Smoking was similarly scored, with 16.6% of the sample selecting no risk for increasing dementia risk and 32.8% scoring smoking as low risk. Critically, both heart disease and smoking have increasingly been shown to be modifiable lifestyle factors responsible for increasing dementia risk (19, 20). Yet, there appears to be a disconnect between the public perception of heart disease and smoking as risk factors for dementia and what has been empirically supported. A similar disconnected relationship between perception of risk and empirical evidence existed in our sample for the other modifiable risk factors, where 38–46% of the sample used the no risk or low risk scoring option, depending on the risk factor being evaluated. Continued education surrounding the risks of modifiable lifestyle factors related to dementia should continue to be a priority for the general population. Additionally, further investigation into how various beliefs compare to specific metrics of population attributable risk or hazard ratios could provide more targeted evidence toward which factors to address for specific demographic characteristics. Notably, this is an important facet to consider since different risk factors will have various levels of influence on individual risk vs. a population-wide effect.

Our results indicate that certain demographic characteristics influence the scoring of how much risk individuals associate with modifiable risk factors. We found that younger adults scored the empirically supported modifiable risk factors, such as physical inactivity, social isolation, alcohol, mental illness, smoking, and heart disease, as higher risk for dementia compared to the older adult age groups. The fact that younger adults recognize these modifiable factors as higher risk is advantageous from a public health perspective, as implementation of lifestyle changes to decrease dementia risk should occur as early as possible. Dementia education targeting young and middle-aged adults should be prioritized for the prevention of dementia, as it is becoming increasingly recognized that the disease often starts 10 years before the onset of clinical symptoms (21).

Examining the scoring differences within education as well as income demographics indicated that varying levels of educational attainment had differing risk scoring for several modifiable risk factors. These differences mainly occurred between those with high school education and those with post-secondary education. However, for the overall lowest scored risk factors of heart disease and smoking differences in scoring were observed between all three groups. Similar relationships were also observed for level of income. Understandably from a socioeconomic perspective, individuals with higher levels of educational attainment and income tend to have access to resources and materials that may influence how they perceive risk factors associated with dementia. Nevertheless, it should be noted that within our sample even those who reported higher levels of educational attainment and income still scored many of the modifiable risk factors in the low to moderate range, contrary to level of risk that has been reported in empirical studies (6). Therefore, increasing risk perception awareness of modifiable risk factors appears to be a need for all levels of education and income, but specific attention should continue to be focused on individuals with lower incomes and education.

When comparing ethnicities, BIPOC participants scored all modifiable risk factors higher than White participants. Additionally, BIPOC participants also reported greater preventability beliefs than Whites, potentially indicating that there is an understanding of the link between modifiable risk factors and dementia preventability (22). Furthermore, country of residence demonstrated differences in risk scoring for modifiable lifestyle factors, except for head injury. Dementia continues to be a global issue, yet the urgency and prioritization of dementia education varies between countries (23). As the global prevalence of dementia continues to grow, public health education targeted toward modifiable risk factors should continue to be a priority, especially for low-to-middle-income countries where both life expectancy and cardiovascular risk factors are increasing rapidly (24).

Our study, although large in scale and including global responses, is not without limitations. First of which, our sample consisted mainly of White, American individuals who had high levels of educational attainment. A larger data set may be useful in capturing a larger representation of ethnicities and countries of residence that tend to have limited evaluations in regard to dementia perceptions (2). Furthermore, the respondent pool may also be limited to those who read and comprehend English, and those who are comfortable using computer technologies and the mTurk platform. However, evidence has shown that responses via mTurk are comparable to those done in a lab not via computer interface (25). Additionally, the demographic characteristics evaluated within this study were done so in isolation from each other. The interactions between these demographics and how they are interrelated should also be considered, especially when creating and implementing public health education strategies.

The results of our survey indicate that various demographic characteristics, such as, sex, age cohort, education, income, ethnicity and country of residence are related to how individuals perceive dementia as a preventable disease and how individuals perceive associated risk to various established risk factors of dementia. While specific demographic factors have been identified related to risk perception, it is also clear that, regardless of demographic variables, modifiable risk factors are areas that need continued education. Public health education and initiatives for dementia prevention should focus on modifiable risk factors, especially cardiovascular related elements, in addition to considering the barriers related to demographic factors that may prevent populations from accessing programs and information. Future research should investigate the relationship between risk factor literacy, participation in risk reducing behavior, and perceived barriers to participating in risk reducing behaviors.
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Background: Outbreak of COVID-19, in many countries, has imposed a lockdown on their residents. The usefulness of extenuative actions is extremely reliant on society's knowledge, attitudes, and practices (KAP) toward pandemic control.

Objective: This study aimed to explore the awareness, attitudes, and practices of the general Pakistani population to COVID-19.

Methods: From June 13, 2020, until June 30, 2020, a cross-sectional online KAP survey was conducted among the Pakistani public. For data collection, a validated self-administered questionnaire was used. The survey instrument consisted of six demographic characteristics, 14 items on knowledge, four on attitudes, and six items on practices, modified from a previously published questionnaire on COVID-19.

Results: The present study included 2,307 participants, 58.3% males and 41.7% of females. The majority (86.7%) sought information from social media (SM) and television, 95% had good practices, 89.9% had positive attitudes, and two-thirds (67.4%) of the respondents had adequate knowledge. The students and people from younger age groups had more positive attitudes compared with others. Highly educated w with other groups (p < 0.001). In logistic regression analysis, the odds ratio indicated that the private job was negatively associated, and high monthly income was positively associated with adequate knowledge (OR = 0.595). Old age was the predictor of negative attitude, and high school degrees and master's degrees were associated with good practice scores.

Conclusion: The Pakistani general population has an overall positive attitude and proactive practices against COVID-19, but their knowledge is inadequate. The most important source of information was SM, followed by television. These are playing a crucial role in educating the Pakistani public.

Keywords: COVID-19, knowledge, attitude, practices, Pakistan


INTRODUCTION

The modern name for the coronavirus is severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) (1). The coronavirus disease (COVID-19) has been recognized as the root cause of this epidemic of respiratory problems in Wuhan, Hubei Province, China, beginning in December 2019 (2). The current COVID-19 epidemic has disseminated very rapidly by January 31, 2020, and propagated to 19 countries with 11,791 diagnosed cases, including 213 deaths due to the virus (2), and by February 15, 2020, the virus had outstretched in almost 26 countries leading to 51,857 diagnosed cases and 1,669 deaths, with nearly all deaths occurring in China (3). This disease spread worldwide in just a few months and became a global pandemic (4). In reaction to these severe concomitances, the World Health Organization (WHO) declared it a pandemic on January 30, 2020 and ordered combined efforts of all countries to prevent the rapid spread of COVID-19 (3). WHO confirmed that several cases with pneumonia of unknown origin were associated with a local Huanan South China seafood market in Wuhan in December 2019. Still, no specific animal association was declared (2, 5). In China, 19% of cases with COVID-19 developed the severe stage of acute respiratory distress syndrome and coagulation disorders (3). Observed clinical data have shown that the approximate case fatality rate of COVID-19 is 2.4% in China, lower than those of SARS (10%), MERS (35%), and H7N9 (39%) (3).

On February 26, 2020, the first positive case of coronavirus disease (COVID-19) was identified in Pakistan. To counter the spread effectively, Pakistan's government shut down all educational institutions, religious schools, mosques, and leisure spots in the 2nd week of March 2020 (6). All meetings and services have been postponed, marriage halls closed, and all sporting events have been canceled. In addition, a full lockdown was enforced in the country on March 23, 2020 (6). Yet in Pakistan, 80% of patients with COVID-19 have mild symptoms and recover spontaneously, and patients with co-morbidities are more likely to have a serious infection (7). The most basic prerequisite at this point is to learn more about coronaviruses in order to control this pandemic (7). In a struggle to alleviate the COVID-19 pandemic, many countries have enforced a hard lockdown for public movement control and social distancing (8). The usefulness of these alleviation methods is highly based on the society's collaboration and acquiescence (8). However, a study with Asian healthcare workers and medical students explored that they had inadequate information about COVID-19 but had a positive attitude for preventing and controlling COVID-19 (9, 10). Peoples' KAP toward the pandemic has an integral function in revealing the society's preparedness to receive behavioral change measures from the health ministry (8). Knowledge and attitude are related to the degree of fright, panic, and anxiety, which could further complicate actions to control the pandemic (8). Our study aimed to determine the KAP of the Pakistani people toward COVID-19. Our study results could help policymakers devise a sound policy to control this and future health crises.



METHODOLOGY


Study Design and Setting

A cross-sectional survey was conducted from June 13 to June 30, 2020, after seeking ethical approval (Reference number. 88/1REF/RMU/2020). The data collection procedure complied with the institutional and national ethical guidelines and in accordance with the Helsinki declaration. Anonymity and confidentiality of data were maintained. Non-probability convenience sampling technique was used for this study. Data were collected from the general population from different provinces of Pakistan. The representative sample to attain the required sample size and statistical power size was obtained by Raosoft sample size calculator, which was 664 at a confidence level of 99% with a margin of error of 5%, response distribution 50%, and population size 212.21 million. However, the estimated sample size was inflated to access many participants and gather the maximum possible data to enhance the study's validity and generalizability.



Data Collection Procedure

Since the general public's routine social activities are suspended, and they are required to observe social distancing and restricted movement due to lockdown, home isolation, and quarantine, in the current scenario, data were collected through an online self-reported data collection tool. The questionnaire was shared through social media and networking sites to obtain the maximum possible data.

Participants were provided with detailed information about the questionnaire, objectives, and purpose of the study before filling the proforma. Anonymity and confidentiality of data were maintained by assuring that information provided will be kept highly confidential and will not be divulged anywhere and solely used for research purposes. If they do not feel comfortable providing any information, they were given the option of skipping that question and were allowed to withdraw at any stage during the study.

All participants were required to give consent for their voluntary participation at the beginning of the study by selecting the yes option after the brief description of the study's purpose and objectives. The participants who gave permission for voluntary participation were allowed to proceed further to complete the questionnaire and submit it online.



Data Collection Instrument

A self-administered questionnaire was developed after an extensive literature search of already published studies (3, 11) and according to the World Health Organization guidelines (12). An initial draft was validated by two senior faculty members of different departments. After expert review, the draft was revised, and necessary amendments were made to finalize the tool as suggested by the panel. A pilot study was conducted on 35 students for its understanding and checking its reliability. Its Cronbach's alpha was found to be 0.79.

The questionnaire consisted of four parts. Questions related to KAP had three options, true/false/not sure or yes/no/sometimes type; one score was given for true and zero for false and not sure. An individual score of 1–10 was taken as poor, while the score in the range of 11–14 was counted as good. The second part was regarding the assessment of knowledge about COVID-19 (K1–K14), and the third part, related to attitude, had four questions (A1–A4), and the scores were awarded +1 for true and −1 for false and not sure. So the total score ranged from −4 to +4. The plus scores were taken as positive attitudes, while negative scoring indicated negative attitudes. There were six questions related to practice (P1–P6); two points were awarded for yes, one for sometimes, and zero for no, and the score >6 was taken as adequate, and < =6 was taken as inadequate practices (11).



Statistical Analysis

Statistical analysis was performed by Statistical Package for the Social Sciences version 21 (SPSS 21). Categorical variables like gender and responses to each question were expressed as frequencies and percentages. Each response concerning KAP and misconception scores was compared according to the different study variables like age, marital status, education level, monthly income, and job status of the study participants, using the chi-square test (X2). Binary logistic regression analysis was used to explore the association among the KAP scores. Results of logistic regression analysis were presented as OR. We took the p-value ≤ 0.05 and p-value ≤ 0.001 as significant and highly significant, respectively.




RESULTS

After excluding a few incomplete responses, 2,307 participants, [1,346(58.3%) males and 961(41.7%)], were included in the sample. The general characteristics of the participants are shown in Table 1 (Supplementary Material). Study participants' KAP regarding the COVID-19 pandemic is described in Table 1.


Table 1. Study participants' knowledge, attitudes, and practices regarding COVID-19 pandemic.
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Most (71.3%) participants realized that all community members are equally vulnerable to COVID-19, and 74% of the participants believed that COVID-19 patients without symptoms or during the incubation period could not transmit the infection to other individuals. Four out of five respondents believed that travelers from infected areas are the common reason for spreading this infection in any country, and 97% of the population claimed that the spread of infection could be avoided by urging travelers arriving from infected areas to observe quarantine (Table 1).

The participants with a professional degree and Ph.D. had better knowledge compared with other groups. The participants with higher incomes also responded to have better knowledge. Students and government job respondents had adequate knowledge compared with other groups. The majority of the participants (86.7%) sought information regarding COVID-19 from SM, followed by TV (80.6%), government services (50.8%), newspapers (46%), and others (27.8%). Concerning study subjects' practices, we also noticed that 91.2% avoided visiting crowded places. Most of the participants (86.5%) were used to wearing face masks outside, and it was believed to be an effective prevention technique for COVID-19. The study participants (92.2%) frequently washed their hands, and 76.2% chose to use stairs rather than the lift to avoid exposure to COVID 19 (Table 1).

Surprisingly, 1,440 (62.4%) of the participants believed that “the virus is human-made and deliberately released.” In one quarter of the participants, 600 (26%), thought that “a symptomless COVID-19 patient (during the incubation period) couldn't transmit infection,” and 939 (40.7%) could not recognize “SARS-CoV-2 causes COVID-19 disease.”

On analyzing attitude, we found that most of the population had positive attitudes (92.9%), and 98.4% of the participants knew this infection is extremely contagious, and the taking of protective measures to control the spread of this infection is a social responsibility.

Figure 1 categorizes individuals on the basis of knowledge (adequate/inadequate), attitude (positive/negative), and practices (good/bad). Majority of the participants had good practices [2,192 (95%)], positive attitude [2,073 (89.9%)], and two thirds of the respondents [1,554 (67.4%)] had sufficient information on COVID19 (Figure 1).


[image: Figure 1]
FIGURE 1. Study participants' knowledge, attitude, and practice categories.


Students and people from the younger age groups (18–28, 29–39, and 40–50 years) had more positive attitudes compared with the earning people, and old age (51–60 and >60 years). People not doing any job (students) and housewives' attitudes were more positive than other groups. Married and unmarried people's attitudes were more positive in comparison with divorced subjects. Highly educated people (high school degree, professionals, Ph.D.) demonstrated good practice in contrast with other groups (p < 0.001) (Table 2).


Table 2. Comparison of knowledge, attitude, practice, and misconception scores according to different variables.
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In logistic regression analysis, the OR indicated that the participants with high monthly income were the predictors of adequate knowledge. The private jobs were negatively associated with adequate knowledge (OR = 0.595) (Table 3). Age 51–60 years and greater than 60 years were the predictors of negative attitude. High school degrees and master's degrees were associated with good practice scores (Table 3).


Table 3. Binary logistic regression analysis showing association of knowledge, attitude, and practice scores.
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DISCUSSION

Public health education is an effective measure to prepare the population to face this disastrous health emergency and take preventive measures to reduce this lethal disease. KAP studies help improve awareness, alleviate panic, encourage positive attitudes, and adopt desired healthy practices (13). The COVID-19 pandemic that has emerged in Wuhan, China, in late 2019, has become a global pandemic, spreading to many countries, including Pakistan (7, 14). First, two confirmed coronavirus cases in Pakistan were reported from Karachi and Islamabad on February 26, 2020 (6, 15). Both cases were recently returned from Iran. According to Pakistan's government, the confirmed cases and death rates until July 4, 2020, were 225,283 and 4,619, respectively, while the active cases were 95,570, and total recoveries in Pakistan were 125,094 (16).

In our study, approximately half of the population was aware that SARS-CoV-2 causes COVID-19 disease. Contrary to this, a previous Pakistani study observed that 94.2% of participants stated the cause of COVID-19 (6). The difference in both studies' results could be that the participants were medical, pharmacy, and allied health sciences staff and students in the previous survey. Therefore, their knowledge about the cause of COVID-19 was better than our study participants (general population). Our findings, however, are justified by the studies conducted in Saudi Arabia and Uganda that documented the vital role of SM and television in educating the public about the prevention of COVID 19 (9, 17). Forty-eight percent of the population was satisfied by government efforts to control the spread of the virus and, more importantly, suggest the availability of treatment of infected patients at healthcare facilities to control the pandemic.

Participants were aware of the mode of transmission of COVID-19 and the majority (80.8%) knew that the incubation period is about 1 to 14 days. Similar knowledge about the viral origin, mode of transmission, and incubation period was acquired in the Chinese population by a KAP study (13). Almost all (95%) study subjects knew that the frequent handwashing by soap and social distancing help prevent COVID-19. The majority (87.5%) of participants believed that any group interaction could transmit this infection. Our findings mentioned above are supported by another Pakistani study conducted in Lahore (6).

We noticed that 92.2% frequently washed their hands, and 76.2% of the participants choose to use stairs rather than the lift to prevent contracting COVID 19. Our results agree with a study conducted in Jordan by Alzoubi et al., documenting that frequent handwashing and mask-wearing are protective measures adopted by the Jordanian population (18). A Chinese study by Peng et al. showed more knowledge, positive attitude, and good health practices among participants to prevent lethal infectious disease (13).

It was also noticed that the highly educated people, having professional and master's degrees, showed good knowledge and healthy practices compared with less educated people. It is conflicting to a survey conducted in Uganda that reported the level of knowledge related to COVID-19 was similar irrespective of their professions or qualifications. They agreed that most of Uganda's population used information from international and governmental media, to have adequate knowledge regardless of their qualification (9). According to a recent Pakistani survey, people with a higher salary, married, and had a higher level of education had better knowledge scores (19).

Young participants had more positive attitudes and preventive practices than the older age group subjects. The current study results indicated that participants older than 50 years of age have negative attitudes and practices toward COVID 19. This is in agreement with Olum et al., who reported that younger subjects (<40 years) were more likely to have better knowledge about COVID-19 than older age subjects (9).

It was encouraging to observe that most of the overall Pakistani population (95%) had good practices and positive attitudes toward the COVID-19 preventive measures despite having low knowledge in the majority of the population. Only two thirds of the study participants had adequate knowledge of COVID-19, reflecting a good understanding of the information available in literature and media. However, in contrast to our results, a previous study conducted at Lahore reported that COVID-19 preventive practices were not adequate in the Lahore population despite having higher knowledge and attitude scores than our studied population (6). In the current study, data were collected from multiple sites in Pakistan, so we get overall good proactive practices than the previous study, which was conducted in a single city. Studies conducted in China and Jordan had reported similar scores concerning attitudes and practices regarding COVID-19 in their studied population, as reported by the current study (13, 18). Contrary to our results study from Uganda, they have reported negative attitudes toward COVID-19, and only 70% of the participants of their study had good practices toward COVID-19 (9). Literature, however, supports that medical students in Pakistan, especially females and senior year scholars, exhibited the anticipated levels of knowledge and were keen to depict attitudes and preventive measures toward COVID-19 (20).

The fatalities of SARS-CoV-2 are increasing day by day, severely damaging the country's economy and affecting people's psychology (21). A recent study about the COVID-19 vaccine trends showed that enormous literature is being published about the COVID-19 vaccine and COVID-19 is the priority of most scientists, academics, and institutes, with a strong interest in care and vaccine production. The safest option is to get vaccinated (22).

The current study identified gaps in particular aspects of knowledge that should be concentrated on in the future. Less knowledge in our majority of the population may be due to the use of less credible information sources, and that needs to be addressed urgently. The current study recommends that the health ministry should arrange awareness and educational campaigns to promote precautionary and preventive measures in COVID-19 to reduce this health challenge in Pakistan.

To halt the pandemic, the government must launch movements to curb its deleterious effects. There is a dire need to implement continuous monitoring and awareness campaigns at community level to sensitize the general public regarding precautionary measures like wearing masks, frequent hand washing, and social distancing. Mass media campaigns, awareness lectures at educational institutions, and health promotion programs to promote healthy recommendations in rural and urban areas that dispel misinformation and myths are a way forward.


Limitations

It was an online survey; since it was put out on social media, there are undoubtedly many people in Pakistan who could not see or even had access to it. Unintentionally, we ignored the perception of those people who do not use the Internet or social media. Moreover, the responses depended on honesty and were affected by the ability to recall; therefore, they may be susceptible to bias recall. However, this study took into account a large sample to determine the level of KAP of Pakistani citizens regarding COVID-19.




CONCLUSION

The Pakistani general population has overall positive attitudes and proactive practices against the COVID-19 outbreak; however, their knowledge concerning this issue is inadequate. Essential information sources were SM, TV, and radio. It reflects that these platforms play a crucial role in educating the Pakistani population.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Research and Ethical Committee, Rawalpindi Medical University & Allied Hospitals, Rawalpindi. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

Conceptualization and literature search by RR. Write up and proof reading by SJ. Manuscript write up by RA. Data collection by KN and JB. Data analysis and data interpretation by MB. All authors contributed to the article and approved the submitted version.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2021.588537/full#supplementary-material



REFERENCES

 1. Yi Y, Lagniton PN, Ye S, Li E, Xu R-H. COVID-19: what has been learned and to be learned about the novel coronavirus disease. Int J Biol Sci. (2020) 16:1753. doi: 10.7150/ijbs.45134

 2. Adhikari SP, Meng S, Wu Y-J, Mao Y-P, Ye R-X, Wang Q-Z, et al. Epidemiology, causes, clinical manifestation and diagnosis, prevention and control of coronavirus disease (COVID-19) during the early outbreak period: a scoping review. Infect Dis Poverty. (2020) 9:1–12. doi: 10.1186/s40249-020-00646-x

 3. Zhong B-L, Luo W, Li H-M, Zhang Q-Q, Liu X-G, Li W-T, et al. Knowledge, attitudes, and practices towards COVID-19 among Chinese residents during the rapid rise period of the COVID-19 outbreak: a quick online cross-sectional survey. Int J Biol Sci. (2020) 16:1745. doi: 10.7150/ijbs.45221

 4. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet. (2020) 395:507–13. doi: 10.1016/S0140-6736(20)30211-7

 5. Zhu N, Zhang D, Wang W. China Novel Coronavirus Investigating and Research Team. A novel coronavirus from patients with pneumonia in China. N Engl J Med. (2020) 382:727–33. doi: 10.1056/NEJMoa2001017

 6. Salman M, Mustafa ZU, Asif N, Zaidi HA, Hussain K, Shehzadi N, et al. Knowledge, attitude and preventive practices related to COVID-19: a cross-sectional study in two Pakistani University populations. Drugs Ther Perspect. (2020) 36:319–25. doi: 10.1007/s40267-020-00737-7

 7. Abbas Z, Zaheer R. Clinical insight into the involvement of gut and liver by COVID-19. JPMA. (2020) 70:952–3.

 8. Azlan AA, Hamzah MR, Sern TJ, Ayub SH, Mohamad E. Public knowledge, attitudes and practices towards COVID-19: a cross-sectional study in Malaysia. PLoS ONE. (2020) 15:e0233668. doi: 10.1371/journal.pone.0233668

 9. Olum R, Chekwech G, Wekha G, Nassozi DR, Bongomin F. Coronavirus disease-2019: knowledge, attitude, and practices of health care workers at Makerere University teaching hospitals, Uganda. Front Public Health. (2020) 8:181. doi: 10.3389/fpubh.2020.00181

 10. Bhagavathula AS, Aldhaleei WA, Rahmani J, Mahabadi MA, Bandari DK. Novel coronavirus (COVID-19) knowledge and perceptions: a survey on healthcare workers. MedRxiv. (2020) 6:e19160. doi: 10.1101/2020.03.09.20033381

 11. Baig M, Jameel T, Alzahrani SH, Mirza AA, Gazzaz ZJ, Ahmad T, et al. Predictors of misconceptions, knowledge, attitudes, and practices of COVID-19 pandemic among a sample of Saudi population and its impact: a cross-sectional study. PLoS ONE. (2020) 15:e0243526. doi: 10.1371/journal.pone.0243526

 12. Organization WH. Coronavirus Disease (COVID-19) Advice for the Public: Myth Busters. (2020).

 13. Peng Y, Pei C, Zheng Y, Wang J, Zhang K, Zheng Z, et al. Knowledge, attitude and practice associated with COVID-19 among University students: a cross-sectional survey in China. (2020) 20:1292. doi: 10.21203/rs.3.rs-21185/v1

 14. Perlman S. Another decade, another coronavirus. N Engl J Med. (2020) 382:760–2. doi: 10.1056/NEJMe2001126

 15. Ali I, Shah SA, Siddiqui N. Pakistan Confirms First Two Cases of Coronavirus, Govt Says “No Need to Panic”. DAWN COM, February. (2020) 26.

 16. Farooq F, Khan J, Khan MUG. Effect of Lockdown on the spread of COVID-19 in Pakistan. arXiv [Preprint]. (2020)

 17. White MS, Omer M, Mohammad GN. Knowledge, attitude and practice on prevention of airborne and droplet infections during the outbreak of corona virus among the College Students in University of Bisha, Saudi Arabia. Int J Contemp Res Rev. (2020) 11:20773–6. doi: 10.15520/ijcrr.v11i04.802

 18. Alzoubi H, Alnawaiseh N, Al-Mnayyis A, Lubad M, Aqel A, Al-Shagahin H. COVID-19-knowledge, attitude and practice among medical and non-medical University Students in Jordan. J Pure Appl Microbiol. (2020) 14:17–24. doi: 10.22207/JPAM.14.1.04

 19. Tariq S, Tariq S, Baig M, Saeed M. Knowledge, awareness, and practices regarding the novel coronavirus among a sample of a Pakistani population: a cross-sectional study. Disaster Med Public Health Prep. (2020). doi: 10.1017/dmp.2020.408. [Epub ahead of print].

 20. Noreen K, Rubab Z-e-, Umar M, Rehman R, Baig M, Baig F. Knowledge, attitudes, and practices against the growing threat of COVID-19 among medical students of Pakistan. PLoS ONE. (2020) 15:e0243696. doi: 10.1371/journal.pone.0243696

 21. Ahmad T, Haroon, Baig M, Hui J. Coronavirus Disease (2019). (COVID-19) Pandemic and economic impact. Pakistan J Med Sci. (2020). 36:S73–8. doi: 10.12669/pjms.36.COVID19-S4.2638

 22. Ahmad T, Murad MA, Baig M, Hui J. Research trends in COVID-19 vaccine: a bibliometric analysis. Hum Vaccin Immunother. (2021). 1–6 doi: 10.1080/21645515.2021.1886806. [Epub ahead of print].

Disclaimer: The questionnaire of this study has been used in the collection of data of University students and published as well (20).

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Rehman, Jawed, Ali, Noreen, Baig and Baig. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	
	BRIEF RESEARCH REPORT
published: 04 October 2021
doi: 10.3389/fpubh.2021.735055






[image: image2]

Design and Implementation of a Contemporary Health Administration Program for Health Managers

Hanan Khalil* and Chaojie Liu

Department of Public Health, School of Psychology and Public Health, La Trobe University, Melbourne, VIC, Australia

Edited by:
Marcelo Demarzo, Federal University of São Paulo, Brazil

Reviewed by:
Dr. Warren G. McDonald, Methodist University, United States
 Wei-Chen Lee, University of Texas Medical Branch at Galveston, United States

*Correspondence: Hanan Khalil, h.khalil@latrobe.edu.au

Specialty section: This article was submitted to Public Health Education and Promotion, a section of the journal Frontiers in Public Health

Received: 02 July 2021
 Accepted: 03 September 2021
 Published: 04 October 2021

Citation: Khalil H and Liu C (2021) Design and Implementation of a Contemporary Health Administration Program for Health Managers. Front. Public Health 9:735055. doi: 10.3389/fpubh.2021.735055



Background: While there are core competencies required in health administration programs, little is known about how they are taught in health administration programs to support/change practises. This discussion paper describes an educational innovation to design a contemporary Master of Health Administration program to meet the current needs of health managers in Australia based on evidence-based practise.

Method: A detailed gap analysis of health managers educational needs was undertaken with various stakeholders to design a contemporary health managers' program. Stakeholders surveyed in the course design included prospective students, international students' agencies, prospective employers, Alumni evaluation, mapping of health managers courses in Australia and faculty feedback. An integrative pedagogical approach was used to implement the program into action.

Results: Various themes were emerged from the stakeholder consultations including the importance of basic knowledge of key subjects and the significance of learning new skills such as strategic planning and emotional intelligence in the workplace. The integrative pedagogical approach used is based on adult teaching principles, which were identified by Knowles. The subjects in the new course incorporate several knowledge-based presentations along with interactive activities, including use of general ability-based outcomes to define learning opportunities, case-based and problem-based learning, experiential learning, and comprehensive assessments.

Conclusion: The results of this intensive consultation led to the design of a contemporary Master of Health Administration Course that included eight core subjects and multiple options of specialisations for students to choose from. Examples of specialisations include aged care and ageing, health promotion, data for decision making, public health, international development and Health Strategy and decision making.

Keywords: pedagogy, health administration, health administration and leadership, health administration education, competence & performance


BACKGROUND

Healthcare management programs play an essential role in preparing future managers in health services to deliver appropriate and efficient care in health services (1, 2). Although there are undergraduate degree courses in health administration programs, it has been widely recognised that postgraduate training is more adequate to prepare health management workforce. In general, postgraduate training courses offer students practical skills in addition to their existing foundation knowledge (3, 4). However, great variations exist in the contents and delivery of these courses. A study by Bonica et al. has used an open pedagogy to develop competency for health care programs (5). The authors argued that having open access resources available for students led them to enhance their soft skills and management. This methodology was complemented with assignments and discussion of outcomes. This teaching method relied on self-direction with the use and creation of open educational resources. The authors added that this method is well suited for health mangers as they are expected to be self-directing and have exploratory nature which appear to be effective for exercising the softer competencies, such as achievement orientation, information seeking, team leadership, and organisational awareness (5).

Despite the diverse background of health managers, empirical evidence shows that a set of essential management skills are required to enable achievement of high performance of a health organisation in relation to the organisation and its employees, consumers and other external stakeholders (6, 7). Health management and administration professional bodies in some countries have started to develop a unified management competency framework (4, 8). The competencies endorsed by these associations include components of leadership, knowledge of health and health care environment, business skills, communication and management skills and professional responsibilities (9, 10). These may also include social responsibilities from a population health perspective, addressing issues like cultural diversity and health disparity (11–13).

Over the years, health administration training programs have evolved to address several competencies highlighted by the various professional associations of health managers (4, 10). To date, however, only a limited published programmes have cited a basis of a pedogeological framework for their program. A study published by Abad Jorge et al. described pedagogical approaches for integrating cultural competency in a healthcare management program. The authors used this framework to address the health disparities amongst culturally diverse populations (8). The program included educational content on cultural competency, understanding and managing diversity, and the benefits of diversity leadership in healthcare. The authors used a variety of methods of teaching to cater for the various types of learners (8). More recently, a paper published by Caron et al. highlighted the use of population health pedagogy to address the evolving changes in health care challenges (14). The use of population health pedagogy includes the use of real data to assess the health requirements of a particular community; analyse and interpret diverse data sets; develop practical solutions to complex health issues based on evaluation and finally, successfully communicate to wide-ranging stakeholders.

A student-centred participatory approach is critical for students to obtain competencies required for health administration (8, 15). A recent integrative review reported various innovative pedagogical practises used in higher education aiming to increase students' engagement, motivation and critical thinking. Several approaches to increase reflection, higher level thinking, and deep learning are all essentials for students' learnings (16). Collaborative learning strategies where students learn from their peers and faculty are also encouraged as they resulted in higher engagement and conceptual understanding (17, 18). This is in addition to the use of various digital simulation tools ranging from videos to explain concepts, feedback provision and exist surveys to evaluate teaching (19, 20). The use of flipped classrooms was also encouraged in large classes due to its benefits in managing large numbers (21, 22). Having students access materials beforehand enabled them to come back with some ideas to discuss concepts with their peers and learn from each other through case studies and experiences from each other.

This paper describes the development of a contemporary Master of Health Administration (MHA) program in Australia involving an integrative pedagogical approach to implement the program into action. It is important to note that many of the health administration programs are still evolving and their curricula are constantly being updated to keep up with the evolving nature of health care and the challenging issues health managers face. Examples of these issues include the recent COVID 19 pandemic, rising costs of care and demands from consumers to deliver quality care in health services.



METHOD

Re-design of an existing MHA course was conducted in 2020 through extensive stakeholder consultations. Both the existing and the revised courses went through accreditations from the Australasian College of Health Service Management in line with its management competency framework. The course is based on several competencies set by the Australasian College of Health Services Management which include the following: leadership, health and health care competencies, business skills, communications and relationship management and professional and social responsibility. This framework is based on competencies compiled by the Global Consortium (23).


Gap Analysis and Contents Design

A detailed gap analysis of health managers educational needs was undertaken with various stakeholders. The GAP analysis methodology is a relatively widely used approach for quality assurance processes in organisations that deliver services (24). However, it has been used only seldom in the University sector and the problems of its implementation include its difficult interpretation (25). Figure 1 shows the various stakeholders consulted in the gap analysis to generate the requirement for a contemporary health administration program. The Gap analysis consisted of a four-step approach; firstly, we identified the current state of the course by consulting with Master of Health Administration (MHA) Alumni who completed the course from 2012 to 2019. We have undertaken this step for both the local and the international programs run by the University. Ethics approval was obtained for the Alumni evaluation section of the project. Secondly, in order to identify what the new course design should entail, we have subcontracted market research undertaken by an independent consulting firm to engage potential employers, students and international agencies in a discussion about the future needs of health services managers in the workplace, including their opinions about the skills and knowledge required for them to engage in this evolving industry. Thirdly, we have identified the gaps in the current course through mapping the existing course against a set of competencies and similar courses offered in other Australian universities wherever their curriculum was made publicly available. The set of competencies were chosen based on the Royal Australian College of Medical Administrators (RACMA) framework, the Australasian College of Health Services Management (ACHSM) and the commission on Accreditation of Health Management Education (CAHM). These include: knowledge of health systems, systems improvement, finance, health policy, epidemiology, leadership, capstone/research project and work integrated learning. Student and external stakeholder expectations were summarised and discussed in our internal teaching and learning workshops. Finally, we have devised a plan for improvements of the current course in line with the adult teaching principles. This was undertaken with the consultation of current students and faculty staff.


[image: Figure 1]
FIGURE 1. Details of the stakeholders involved in the Gap analysis.




Implementation Plan of the Newly Designed Course

An integrative pedagogical approach was used to plan implementation of the program. This approach has been successfully used in the transition to online delivery of the MHA course. The approach is consistent with adult learning principles as mentioned by Knowles et al. emphasising use of general ability-based outcomes to define learning opportunities, case-based and problem-based learning, experiential learning and comprehensive assessments (26). Several strategies were employed to deliver this design, these included the extensive use of digital technologies for promoting engagement and motivation as seen in many courses, clear and succinct instructions to guide the learner to navigate the course content. This was also supported by aligning the outcomes of each subject with all the course outcomes as well as the topics delivered in each week and ensuring the assessments are relevant to the content delivered. Ensuring a culture of support and online presence by the faculty staff was also necessary to ensure guidance and appropriate and timely feedback. Finally, the use of real-life case studies and data to engage the learners and ensure the applicability of the content to the workplace was introduced in all assessments.




RESULTS

The results of the gap analysis are detailed below for each section of the gap analysis.


MHA Alumni Evaluation

The findings of the MHA evaluation have been described in full elsewhere. Briefly, a total of 44 Alumni valued knowledge of project management, health services resources management, program evaluation and human resources as essential to their workplace. Skills addressing emotional strategic thinking and planning, resilience and emotional intelligence were also rated highly by all Alumni to be essential for the workplace. More than 90% of Alumni secured a promotion within their own organisation or were seconded to another organisation in a higher role. Furthermore, Alumni valued the flexible mode of delivery of the course to be essential as 80% were working in a full-time capacity and available to study part time due to their work and personal commitments. Recommendations to improve the course included having guest lectures from the industry and incorporating work placements as future suggestions to improve the course.



Mapping of MHA Courses

A total of ten Health administration courses taught in Australian universities were identified and their core contents were mapped against the common areas identified by RACMA, ACHSM and CAHM. Each subject within each University curriculum was allocated one unit against the relevant theme. More than 75% Australian Health Administration courses had subjects in the themes identified by the accreditation bodies.

Core subjects addressing systems improvement consisted of 26% of contents. Examples of these subjects include: program development and evaluation, evidence informed decision and using health care data for decision making. Management/leadership and knowledge of the health system each represented about 19% of the curriculum. Examples of subjects that align with these themes were health leadership and workforce management and the Australian health system respectively. Furthermore, 90% of all universities had a choice of either a capstone project or a research project. Only one University in Australia offered a placement for 12 weeks. Figure 2 shows the breakdown of topics within each theme by university.


[image: Figure 2]
FIGURE 2. Proportion of themes in Australian Content of MHA courses.




Market Research

One of the challenges in the re-design of the MHA course is to meet the diverse needs of students. In Australia a MHA course is usually taught over 1.5 (for students with a cognate degree in health) or 2 years (for students without a cognate degree in health). We proposed seven streams of specialisations (e.g., Applied Research, Health Promotion, Health Policy, Public Health, Community Engagement, Ageing in Society, and Ergonomics, Safety and Health) to meet the diverse need of the health sector. The main objectives of the marketing brief were to understand the value of specialisations in increasing employment prospects and/or career development, to understand overall appeal, industry alignment and impact on employment prospects of and to identify gaps in our specialisations' offer that would increase chances of employment of prospective students and to identify trends and industry skills future demand. The target groups for the market research included a total of ten participants consisting of employers in the health administration area, the university's Alumni, international agents recruiting students for the Master of Health Administration and prospective students. The results from the marketing confirmed the importance of specialisations that were seen as an important differentiator away from a “generic” masters' degree. The results also highlighted the importance of providing information regarding the reasons students choose one speciality over another and the differences between them. The findings from market research highlighted that there are three threads to potential specialisations including the following:

• Specialisations that push the MHA in particular into bigger picture spaces with a greater emphasis on strategic thinking within the health system.

• Specialisations that could form part of any of the Masters' degrees that reflect the likely long terms changes as a result of Covid-19.

• Specialisations that suit niche interests or very specific future careers.



Current Students and Staff Consultation

A consultation of current students and staff took place separately before finalising the content of the new course to seek their opinions about the content and the mode of delivery of the course. Both groups endorsed the overall structure of the re-designed course but highlighted the importance of maintaining the flexible delivery of the course and the need to update the course content and the resources provided to the students. In line with the demands, the development of subjects embedded in this course incorporated previous feedback from students who undertook the subjects from previous the years. The subjects that were rated poorly by students were identified to be needed a significant amendment of course content, assessment, and delivery.



Accreditation of the MHA Program

The re-designed MHA course was submitted for accreditation from the Australian College of Australasian College of health services management. This process required the course to demonstrate alignments of its subjects against the core competencies set by the college and assurance of effective arrangements of teaching delivery. This was the stage where further refinements of the subjects' content took place to ensure they are aligned with requirements of accreditation. The re-designed MHA course contains eight core subjects: PHE5HHS -Health Systems; PHE5SOM – Strategy and operation management; PHE5FMH – Financial Management in Health Services; PHE5MLH- Management and leadership in Health; PHE5HCQ -Health Care Quality; PHE5EPB - Epidemiology and Biostatistics; PHE5LAE- Health law and Ethics; and PHE5STL- System thinking and Leadership. These core subjects have covered all required core competencies including leadership, knowledge of health and healthcare environment, business skills, communications and relationships management and professional and social responsibilities as shown in Figure 3. The course also contains a choice of specialisation consisting of four subjects. Examples of specialisations include: digital health, data for decision making, ageing strategy, public health, health promotion, international development, advanced practise and applied research. The total course consists of 180 credit points where each subject is worth 15 credit points. One credit point is equivalent to about 10 h of study time for the students.


[image: Figure 3]
FIGURE 3. Mapping of subjects against core competencies of the accrediting organisation PHE5HHS -Health Systems; PHE5SOM – Strategy and operation management; PHE5FMH – Financial Management in Health Services; PHE5MLH- Management and leadership in Health; PHE5HCQ -Health Care Quality; PHE5EPB - Epidemiology and Biostatistics; PHE5LAE- Health law and Ethics; and PHE5STL- System thinking and Leadership; ALS-Action learning studies).





DISCUSSION

The design and implementation of the new MHA course was based best practise that included multiple stakeholders' consultation and evaluations from past students who are currently in practise. To our knowledge, this is the first course in Australia that was based on a gap analysis including engagement of multiple stakeholders, a robust pedagogy and the inclusion of several contemporary teaching pedagogy that relied on a solid blueprint of the course learning outcomes to align with the subjects intended learning outcomes and the assessments that included many real cases studies that promotes engagement from the learners and sharing case studies from their workplace.

The introduction of the specialisations has been a major change in the course and has been welcomed by employers and prospective students as it was highlighted to be needed by potential employers due the ongoing challenges that the health system is facing due to the pandemic, increasing costs of health care and shortages of trained workforce in the health sector that are suited for the upcoming challenges and the increased expected demands of health managers projects by the Australian Health Workforce agency (27, 28).

The specialisation arrangements can also be better tailored to the diverse work needs of students arising from different professional and cultural backgrounds. Examples of specialisations include digital health, data for decision making, ageing strategy, public health, health promotion, international development, advanced practise and applied research. Student profiles in the MHA course often mimic the diversity in workforce in the health industry. Management position descriptions can also vary significantly across different levels and different disciplines. One of the major changes in subject development in the re-designed course is to extend the focus on the Australian health system to international health systems. This will not only be attractive to the international students but also to the domestic students. It is important to recognise that countries can learn from each other.

The successful design and implementation of the course was undertaken using the triple C model, where a focus on consultation, collaboration and consolidation was employed (29, 30). The model was previously used to address complex organisations in health services (31, 32). However, it was found to be useful in implementing the course design and delivery. This step of the process relied on having a collaborative teaching team who had the knowledge and expertise in subject development and being innovative about how to align assessments and content with the learning outcomes of each subject and the course as a whole.

Health systems improvement is very challenging for many countries including the United States due to the increasing constraints on governments, increase focus on patient centred care, clinicians' overload and politicised workplaces. This study can be replicated in other countries to design bespoke health administration courses that are relevant and can address the needs of the changing health systems in various countries (33).

Future work will focus on evaluation of this course to meet the changing demands of the sector and the usefulness of the list of specialisations introduced into the new course. Identifying the popular specialisations offered will provide an insight into the industry demands and the support that future managers are needing to address their work challenges.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by La Trobe University research Ethics Committee. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

HK designed and drafted the manuscript. CL has commented on it and provided input and feedback on the final copy. Both authors contributed to the article and approved the submitted version.



ACKNOWLEDGMENTS

The authors would like to thank the participants involved in all stages of the course development, including staff and students at the university.



REFERENCES

 1. Cellucci LW, Molinari C, Young J. Competency-based education in undergraduate programs certified by the association of University programs in health administration. J Health Adm Educ. (2018) 35:175. 

 2. Galipeau J, Moher D, Campbell C, Hendry P, Cameron DW, Palepu A, et al. A systematic review highlights a knowledge gap regarding the effectiveness of health-related training programs in journalology. J Clin Epidemiol. (2015) 68:257–65. doi: 10.1016/j.jclinepi.2014.09.024

 3. Porter JA, Haberling K, Hohman C. Employer desired competencies for undergraduate health administration graduates entering the job market. J Health Adm Educ. (2016) 33:355. 

 4. Sonnino RE. Health care leadership development and training: progress and pitfalls. J Healthcare Leadership. (2016) 8:19. doi: 10.2147/JHL.S68068

 5. Bonica MJ, Judge R, Bernard C, Murphy S. Open pedagogy benefits to competency development: From sage on the stage to guy in the audience. J Health Adm Educ. (2018) 35:9. 

 6. Bradley EH, Taylor LA, Cuellar CJ. Management matters: a leverage point for health systems strengthening in global health. Int J Health Policy Management. (2015) 4:411. doi: 10.15171/ijhpm.2015.101

 7. Bruno A Bates I. Transforming Our workforce: Workforce Development and Education Systems, Tools and Navigation. The Hague: International Pharmaceutical Federation (FIP) (2016). 

 8. Abad-Jorge AR, Kronenburg MA, Biggs RN. Pedagogical strategies for integrating cultural competency in a healthcare management program. J Health Adm Educ. (2017) 34:585. 

 9. Baker SL, Beitsch L, Landrum LB, Head R. The role of performance management and quality improvement in a national voluntary public health accreditation system. J Public Health Management and Practice. (2007) 13:427–9. doi: 10.1097/01.PHH.0000278039.46518.45

 10. West DJ, Ramirez B, Filerman G, Stanowski A, Vasadze O, Malik AM, et al. Global Accreditation Strategies in Health Management Education. Front Public Health. (2019) 7:12. doi: 10.3389/fpubh.2019.00012

 11. Aaronson W, West D, Heshmat S, Ramirez B. The pillars of health management education: lessons from the CEE experience. J Health Adm Educ. (1998) 16:125–44.

 12. Trendy v podnikání. Business trends: vědecký časopis Fakulty ekonomické ZČU v Plzni. (2015) 2:49–58. 

 13. Lichtenstein R. Promoting diversity in health management: The University of Michigan experience. J Health Administration Education. (2005) 22:251.

 14. Caron RM, Hooker EA, Hewitt AM, Carmalt JH. Pedagogy: how to best teach population health to future healthcare leaders. J Health Adm Educ. (2018) 35:551–62. 

 15. Levy R, Dickerson C, Teague J. Developing blended learning resources and strategies to support academic reading: a student-centred approach. J Further Higher Educ. (2011) 35:89–106. doi: 10.1080/0309877X.2010.540317 

 16. Santos J, Figueiredo AS, Vieira M. Innovative pedagogical practices in higher education: An integrative literature review. Nurse Educ Today. (2019) 72:12–7. doi: 10.1016/j.nedt.2018.10.003

 17. Rutherford S. Collaborative learning: Theory, Strategies, and Educational Benefits. New York, NY: Nova Science Publishers (2014). 

 18. Hmelo-Silver CE, Chinn CA, Chan C, O'Donnell AM. Information processing approaches to collaborative learning. In: Hmelo-Silver CE, Chinn CA, Chan C, O'Donnell AM, editors. The international Handjournal of Collaborative Learning. New York, NY: Routledge (2013). p. 31–52. doi: 10.4324/9780203837290 

 19. Akbar M. Digital technology shaping teaching practices in higher education. Frontiers in ICT. (2016) 3:1. doi: 10.3389/fict.2016.00001 

 20. Khanduja PK, Bould MD, Naik VN, Hladkowicz E, Boet S. The role of simulation in continuing medical education for acute care physicians: a systematic review. Crit Care Med. (2015) 43:186–93. doi: 10.1097/CCM.0000000000000672

 21. O'Flaherty J, Phillips C. The use of flipped classrooms in higher education: A scoping review. Internet Higher Educ. (2015) 25:85–95. doi: 10.1016/j.iheduc.2015.02.002 

 22. McLean S, Attardi SM, Faden L, Goldszmidt M. Flipped classrooms and student learning: not just surface gains. Adv Physiol Educ. (2016). doi: 10.1152/advan.00098.2015

 23. Federation IH. Leadership Competencies for Healthcare Services Managers. Bernex Switzerland: IHF. (2015).

 24. Franklin M. Performance gap analysis: Tips, Tools, and Intelligence for Trainers. Vol. 603. American Society for Training and Development (2006). 

 25. Bernhard A. Quality assurance in an international higher education area. Springer. (2011). doi: 10.1007/978-3-531-94298-8 

 26. Knowles M. Adult learning processes: Pedagogy and andragogy. Religious Education. (1977) 72:202–11. doi: 10.1080/0034408770720210 

 27. Khalil H, Liang Z, Karimi L, Ferrier JA, Leggat SG. Guidance to implementing evidence-based initiatives to manage pandemics in healthcare services: a discussion paper. JBI Evidence Implementation. (2020) 18:401–7. doi: 10.1097/XEB.0000000000000256

 28. Figueroa CA, Harrison R, Chauhan A, Meyer L. Priorities and challenges for health leadership and workforce management globally: a rapid review. BMC Health Serv Res. (2019) 19:1–11. doi: 10.1186/s12913-019-4080-7

 29. Khalil H, Kynoch K. Implementation of sustainable complex interventions in health care services: the triple C model. BMC Health Serv Res. (2021) 21:1–10. doi: 10.1186/s12913-021-06115-x

 30. Khalil H. The triple C (consultation, collaboration and consolidation) model: a way forward to sustainability of evidence into practice. LWW. (2017). doi: 10.1097/XEB.0000000000000110

 31. Khalil H. Successful implementation of a medication safety program for Aboriginal Health Practitioners in rural Australia. Aus J Rural Health. (2019) 27:158–63. doi: 10.1111/ajr.12494

 32. Khalil H, Byrne A, Ristevski E. The development and implementation of a clinical skills matrix to plan and monitor palliative care nurses' skills. Collegian. (2019) 26:634–9. doi: 10.1016/j.colegn.2019.05.002 

 33. Braithwaite J, Mannion R, Matsuyama Y, Shekelle P, Whittaker S, Al-Adawi S, . Health Systems Improvement Across the Globe: Success Stories From 60 Countries. CRC Press (2017). doi: 10.1201/9781315586359 

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Khalil and Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	
	ORIGINAL RESEARCH
published: 01 November 2021
doi: 10.3389/fpubh.2021.763246






[image: image2]

Effects of Social Capital and Leisure Participation on Self-Rated Health of Urban Residents in Southwest China

XiaoYan Hu1 and MingWen Hu2*


1School of Physical Education, North Sichuan Medical College, Nangchong, China

2School of Physical Education, China West Normal University, Nangchong, China

Edited by:
Marcelo Demarzo, Federal University of São Paulo, Brazil

Reviewed by:
Jiong Luo, Southwest University, China
 Xiaoan Long, Chengdu Sport University, China

*Correspondence: MingWen Hu, 75143990@qq.com

Specialty section: This article was submitted to Public Health Education and Promotion, a section of the journal Frontiers in Public Health

Received: 23 August 2021
 Accepted: 24 September 2021
 Published: 01 November 2021

Citation: Hu X and Hu M (2021) Effects of Social Capital and Leisure Participation on Self-Rated Health of Urban Residents in Southwest China. Front. Public Health 9:763246. doi: 10.3389/fpubh.2021.763246



Background: Leisure provides opportunities for urban and rural residents to relax, recover their vitality, and improve their personal growth, development, and well-being. However, the impact of the leisure participation process, types, obstacles, participation motivation, and satisfaction on health is not very clear, especially the impact of leisure behavior on health, and is worthy of in-depth discussion.

Objective: The objective of this study was to explore the impact of social capital and leisure participation on the self-rated health of urban residents in China so as to provide an important reference for national health promotion activities.

Methods: the questionnaire on the relationship between social capital, leisure behavior, and self-rated health was compiled by ourselves. The residents participating in leisure and fitness in 25 residential fitness centers in Chengdu were investigated in the morning and evening, and the obtained data were processed by exploratory and confirmatory factor analysis.

Results: (1) Social capital had no direct influence on leisure hindrance; leisure motivation and leisure participation had no direct influence on self-rated health. (2) Leisure satisfaction has a direct positive impact on self-rated health, while leisure hindrance has a significant negative impact on self-rated health. (3) Social capital has a direct positive impact on leisure satisfaction, and social capital has a direct positive impact on self-rated health. Leisure satisfaction plays an intermediary role in the path of social capital affecting self-rated health, and the intermediary force exceeds the direct impact of social capital on self-rated health.

Conclusion: The effect of leisure satisfaction on self-rated health is higher than that of social capital, and it plays an intermediary role in the impact path of social capital on self-rated health. Therefore, how to make urban community residents with different backgrounds obtain leisure satisfaction through leisure activities is an important topic of national health promotion.

Keywords: social capital, health promotion, self-rated health, leisure participation, exploratory analysis, leisure behavior


INTRODUCTION

Contemporary social leisure activities have a strong impact on the life of urban residents. Leisure activities not only reflect the lives, politics, society, business, and religious systems of people but also provide people with relaxation, recovery of vitality, and improvement of personal growth, development, and happiness. Leisure is an important factor that determines the level of personal health. It can alleviate mental pressure, promote mental health, and reduce the occurrence of diseases. At the same time, it can also promote physical health, enhance physique, and improve resistance to diseases. Leisure also has the function of health investment, which can reduce personal medical expenses and reduce a medical burden. Human capital theory regards health of everyone as a kind of capital reserve, in which health capital is not only the most important human capital but also the main carrier of improving human capital. The accumulation of health capital can increase “healthy time” and improve labor productivity, and the accumulation of health capital is nothing more than positive leisure sports, diet and nutrition, and reverse medical care. Aminzadeh et al. (1) believe that leisure can not only improve personal happiness but also reduce life pressure and maintain physical and mental health. In exploring the context of a healthy society, Chemtob et al. (2) found that leisure participation can help people generate social support and personal self-determination to adjust to stress. Veenstra et al. (3) pointed out that proper participation in leisure activities can enhance cardiopulmonary fitness, exercise muscle strength, improve muscle tolerance, promote softness, strengthen the skeleton and control weight, etc.

In addition to leisure participation, social capital is also an important factor affecting individual health. Hall and Battaglio (4) believes that social capital is social connection and related norms and trust, which can promote coordination and cooperation of mutual interests. Social capital is an invisible resource. It helps individuals develop in work, family, community, and other fields, including education, employment, career promotion, happiness, health, and longevity. Many studies have shown that, with better social capital and better health, both individual family social capital and community social capital are important influencing factors on health, that is, individuals with good family interpersonal network and trust, reciprocal norms, and individuals with a high degree of the interpersonal network across the family will have better health (5–7). Some scholars also put forward different views. Aliev et al. (8) believe that women have a high rate of depression, which can be attributed in part to the reliance of women on trustworthy interpersonal relationships and the obligations brought about by such relationships. Therefore, women are less able to resist the loss of such support and will be affected when others in their own social network encounter adversity. Veenstra (9) also believes that social networks may become a channel for infectious diseases and unhealthy behaviors, worsen diseases, and thus have a negative impact on health. The research of Hyyppa and Maki (10) pointed out that the relationship between social capital and health is very weak, and even has a potential negative impact on health. It can be seen from the above that there is no consistent conclusion on whether social capital has a positive effect on health. Therefore, it is necessary to further explore the impact of social capital on health in this study.

The social relationship network of social capital is not formed naturally. It must be continuously produced and accumulated through some social activities, that is, through the participation of sports teams and artistic and cultural activities, the connection of members of different groups, and building social capital (4). Horolets et al. (11) pointed out that social capital is a by-product of social activities. The social capital generated by leisure activities promotes autonomy, trust, mutual assistance, and communication with others, and reduces mistrust and loneliness. Therefore, leisure activities can provide an important occasion for the composition of social capital. Kramer et al. (12) discussed the positioning of leisure in social capital and believed that leisure plays an important role in maintaining social capital in today's society. According to Lindstrom and Hanson (13), individuals participate in specific behaviors and seek specific relationships to obtain channels for resources (such as information, status, and wealth). Those resources are collectively shared by other social groups. Through this process of seeking and establishing relationships, individuals eventually become an integral part of a large social structure. The result is the growth of a common social capital structure, so social capital and leisure participation circulate and influence each other.

Based on the literature of the above domestic and foreign scholars on leisure participation, social capital, and individual self-rated health, most studies take a single factor as the research variable, such as the relationship between leisure participation and health, the relationship between leisure types and health, the relationship between leisure sports obstacles and physical and mental health, the relationship between leisure motivation and health, the relationship between leisure satisfaction and health, etc (14–16). Few scholars have reported on the comprehensive exploration of social capital, leisure motivation, leisure obstacles, and health. Betkman et al. (17) proposed that leisure behavior may play a bridging role in the relationship between social capital and self-rated health, from the overall social structure factors to the causal process framework of personal physiological and mental health. This idea provides a verifiable theoretical model for this study on the relationship between social capital, leisure behavior, and health. Due to the lack of relevant research data, this study adopts the theoretical model of social network and health relationship structure, and uses empirical methods to explore the possible intermediary role of leisure behavior in the relationship between social capital and health from the perspective of sociology so as to explore the relationship model between social capital, leisure behavior, and self-rated health (see Figure 1 for the hypothetical model). Through the verification of the linear structure model, it is expected to have a further understanding of the antecedents and consequences variables affecting the leisure behavior of urban residents so as to provide an important reference for the national health promotion activities.


[image: Figure 1]
FIGURE 1. Hypothetical model of the relationship between social captial and leisure behavior on self-rated health.




METHODS


Respondents

In this study, 25 residential areas, such as bihualin, Hengye star garden, and Wuzhou garden in Chengdu, were officially tested as survey points. There are good fitness places in these areas. The researchers conducted a questionnaire survey on residents over the age of 25 who came to the community fitness venues for exercise at the two important time nodes of 6:30 a.m. and 7:00 p.m. Five investigators stayed in each residential area for 7 days. The whole research time began on March 6, 2021, and ended on May 15, 2021. A total of 2,843 valid sample data were obtained.



Questionnaire Design

A structured questionnaire was designed, and was divided into five parts.

(1) Personal background information of subjects. It mainly includes gender, age, personal income, education level, and marital status.

(2) Social capital scale. It is mainly based on the scale (4, 18) prepared by Hall and Kaiser and modified according to the needs of this study, with a total of 30 items.

(3) Leisure motivation scale. It mainly refers to the leisure motivation scale developed by Roychowdhury (19), with a total of 32 items.

(4) Leisure participation scale. Mainly referring to the research of Brajsa-Zganec et al. (20) and YaoLin et al. (21), the leisure types are divided into 15 categories, namely outdoor activities, water activities, sports, music, dance, art, drama, craft, hobbies, intelligence, audiovisual, leisure, diet, folk activities, and social activities. Then, the factor analysis method is adopted for the 15 leisure types. Then, it is named according to the characteristics of the activity items included in the common factor as the measurement dimension of urban residential leisure participation.

(5)Leisure hindrance scale. It is mainly designed with reference to the dimension of leisure obstacles proposed by Raymore et al. (22) and Su Shiang et al. (23). The full scale has 21 items in total.

(6) Leisure satisfaction scale. It mainly refers to the leisure satisfaction scale developed by Huilin (24), which divides leisure satisfaction into six dimensions: psychological orientation, educational orientation, social orientation, relaxation orientation, biological orientation, and aesthetic orientation, with 24 items.

(7) Self-rated health scale. It mainly refers to Sokman L. physical and mental health scale (25) and SF-36 scale, with a total of 36 items. Likert scale five-point scoring scale was used for all six scales.



Validity and Reliability of the Questionnaire

Before the formal survey, the test-retest reliability of the questionnaire shall be tested. Taking the three parks of Xinyizhou, Jinsha site, and Qinglong Lake in Chengdu as the survey points, and taking urban residents over the age of 25 as the objects, the citizens who came to the park to engage in leisure and fitness were investigated, and a total of 180 questionnaires were collected. The validity was tested by factor analysis (principal component analysis) and then rotated by the direct skew method. The factor load included in the factor item was not <0.4; The reliability test is based on Cronbach's α Coefficient. Amos measurement model structural validity and combination reliability were used as criteria.

Table 1 shows the following:

(1) Exploratory factor analysis showed that the Kaiser-Meyer-Olkin (KMO) values of six scales, including social capital, leisure motivation, leisure participation, leisure obstacles, leisure satisfaction, and self-rated health, reached a significant level, indicating that the six scales are suitable for factor analysis. According to the standard six scales with characteristic root >1, the number of common factors can be obtained as 4, 4, 3, 3, 5, and 3, respectively; according to the standard, the factor load is not <0.4, and the common factor characteristics corresponding to the six scales are as follows:

(a) The four common factors of social capital scale were named social network, social norms, social participation, and social trust. The corresponding explanatory variation was 38.25, 12.14, 9.24, and 8.11%, respectively, and the cumulative explanatory variation was 67.74%. The number of items included in the four factors is 5, 6, 6, and 6, respectively (23 questions in total, 7 deleted).

(b) The four common factors of the leisure motivation scale were named competency proficiency, intelligence, stimulus avoidance, and sociality, respectively. The explanatory variation was 30.21, 20.69, 14.36, and 10.17%, respectively, and the cumulative explanatory variation was 79.43%; the number of items included in the four common factors is 6, 5, 5, and 5, respectively (21 questions in total, 11 deleted).

(c) The three common factors of leisure participation scale were named outdoor sports type, artistic activity type, and daily leisure type, respectively. The explanatory variation was 30.56, 21.78, and 15.21%, respectively, and the cumulative explanatory variation was 67.75%; the number of items included in the three common factors is 3, 6, and 6, respectively (15 questions in total, all reserved).

(d) The three common factors of the leisure hindrance scale were named interpersonal hindrance, structural hindrance, and personal internal hindrance, respectively. The explanatory variation was 34.55, 18.21, and 10.44%, and the cumulative explanatory variation was 63.20%; the number of items included in the three common factors is 6, 6, and 5, respectively (17 questions in total, 4 deleted).

(e) The five common factors of the leisure satisfaction scale were named education orientation, aesthetic orientation, physical orientation, psychological orientation, and relaxation orientation, respectively. The explanatory variation was 35.36, 24.17, 13.65, 8.24, and 10.44%, and the cumulative explanatory variation was 87.42%; the number of items included in the five common factors is 5, 4, 5, 4, and 4, respectively (22 questions in total, 2 deleted).

(f) Self-rated health scale. Three common factors can be extracted and named social health, mental health, and physical health, respectively. The explanatory variation is 38.27, 21.55, and 17.14%, respectively, and the cumulative explanatory variation is 76.96%; the number of items included in the three common factors is 9, 10, and 8, respectively (27 questions in total, 8 deleted).

(2) In the six scales measurement models of social capital, leisure motivation, leisure participation, leisure hindrance, leisure satisfaction, and self-rated health, the common factor combination reliability of each scale is more than 0.80 (higher than the standard of 0.60) and Cronbach α coefficients of all are above 0.75 (higher than the standard of 0.60); the test results of six measurement models show that, among the overall evaluation indexes, NRFI are 0.96, 0.91, 0.94, 0.90, 0.94, and 0.95, respectively (standard nrfi ≥0.90); CFI was 0.91, 0.93, 0.91, 0.93, 0.91, and 0.94, respectively (standard CFI ≥ 0.90); RMSEA is 0.05, 0.02, 0.06, 0.07, 0.03, and 0.06, respectively (standard RMSEA ≤ 0.08); SRMR is 0.04, 0.02, 0.01, 0.03, 0.04, and 0, respectively (standard SRMR ≤ 0.05). These indicators fully show that the six scales have good reliability and validity.


Table 1. A statistical table of validity reliability (quality) test of measurement scale.
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Mathematical Statistics

Two main statistical analysis software packages, such as SPSS17.0 and almost 21.0, were used; descriptive analysis, correlation analysis, regression analysis, factor analysis, and structural equation model were used to statistically process the data. The significance level of all indicators is set as α = 0.05.




RESULTS


Demographic Characteristics of Sports Participation of Middle-Aged Urban Residents in Chengdu

Table 2 shows the following:

(1) There were significant gender differences in sports participation behavior (x2 = 61.38, P = 0.000), which showed that the proportion of female regular athletes was significantly higher than that of male; (2) There was an obvious age difference in sports participation behavior (x2 = 141.21, P = 0.000), which showed that those older than 45 had a higher proportion of regular sports participation; (3) There was a significant educational difference in sports participation behavior (x2 = 411.31, P = 0.000), which showed that the proportion of regular sports participation was higher among highly educated people; (4) Exercise participation behavior was affected by work type (x2 = 120.00, P = 0.000), which showed that sitting workers had a higher proportion of regular exercise; (5) Sports participation behavior was affected by occupational types (x2 = 47.14, P = 0.000), which shows that the proportion of regular sports of cadres (including teachers) in organs and institutions was higher;(6) Sports participation behavior was not affected by family status (x2 = 1.38, P = 0.710 > 0.05).


Table 2. Analysis of social and demographic data of regular and irregular athletes (overall effective n = 2,843).
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Initial Model Validation of the Impact of Social Capital and Leisure Behavior on Self-Rated Health

This part takes social capital as the self-variable, leisure behavior (including leisure motivation, leisure participation, leisure hindrance, and leisure satisfaction) as the intermediary variable, and self-rated health of residents as the dependent variable to explore whether social capital will affect health through the intermediary effect of leisure behavior.

Table 3 shows the following:

(1) From the quality of the model structure. The three indicators of single variable reliability, potential variable combination reliability, and potential variable average variation extraction showed that the single variable reliability was more than 0.55 (exceeding the standard of 0.5), the potential variable combination reliability was more than 0.70 (exceeding the standard of 0.6), and the potential variable average variation extraction was more than 0.75 (exceeding the standard of 0.5). Therefore, this research model has quite ideal internal quality.

(2) In terms of absolute adaptation index, X2 = 587.14, DF = 374, X2/DF = 1.57 < 3, which meets the standard. In addition, both RMSEA = 0.021 (<0.1 standard) and RMR = 0.035 (<0.1 standard) meet the standard, which means that the overall model fits better. In addition, GFI = 0.920 (>0.9 standard) and AGFI = 0.915 (>0.9 standard) meet the standard.

(3) In terms of the value-added adaptation index, the closer the value is to 1, the better the adaptation degree is. Generally speaking, >0.9 means that the adaptation degree is excellent. In this study, the four value-added indexes of NFI, nnfi, IFI, and RFI are 0.924, 0.915, 0.933, and 0.942, respectively, which are greater than the standard of 0.9, indicating excellent adaptability.

(4) In terms of parsimony adaptation, this study takes CN, PNFI, PGFI, and AIC as indicators, and the obtained CN = 258.63, up to 200, indicating that the model can properly reflect the sample data; Pnfi = 0.726 and pgfi = 0.668 are >0.5, which means that the model is a simplified model. In addition, AIC = 815.14, which is significantly less than the AIC value of independent mode, meets the standard that the AIC of the theoretical model must be less than the AIC value of independent mode. In conclusion, the model obtained in this study has an ideal overall fit with the observed data, and the measurement model in this study is a simplified model.


Table 3. Parameter estimation and internal quality inspection statistics of the structural model validation analysis.
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Initial Structural Model Suitability Analysis

Figure 2 and Table 4 show the following:

(1) In the factor load among the potential variables of the measurement item, the social capital dimension (X1-X4) is λ; values were 0.78, 0.74, 0.66, and 0.70 (all higher than the standard value of 0.5); leisure hindrance dimension (L1-L3) λ values were 0.77, 0.81, and 0.75 (all higher than the standard value of 0.5); leisure motivation dimension (M1-M4) λ values were 0.74, 0.87, 0.78, and 0.74 (all higher than the standard value of 0.5); leisure satisfaction dimension (G1-G5) λ values were 0.71, 0.72, 0.60, 0.71, and 0.82 (all higher than the standard value of 0.5); leisure participation dimension (K1-K3) λ values were 0.74, 0.71, and 0.77 (all higher than the standard value of 0.5); of self-rated health dimension (Y1-Y3) λ values were 0.73, 0.78, and 0.61 (all higher than the standard value of 0.5). These results show that the hypothetical model meets the basic adaptation test.

(2) This study verified nine relationships. From the perspective of social capital → leisure hindrance, the path coefficient is −0.07, p >0.05, that is, social capital has no influence on leisure hindrance; from the impact of social capital → leisure motivation, the path coefficient is 0.61**, reaching a significant level of 0.01, indicating that social capital has a positive impact on leisure motivation; in terms of the impact of social capital → leisure satisfaction, the path coefficient is 0.71**, reaching a significant level of 0.01, indicating the significant positive impact of social capital on leisure satisfaction; from the impact of leisure satisfaction n → self-rated health, the path coefficient is 0.27*, reaching a significant level of 0.05, indicating that leisure satisfaction has a significant positive impact on self-rated health; from the impact of social capital → self-rated health, the path coefficient is 0.31**, P = 0.00 <0.05, indicating that social capital has a significant positive impact on self-rated health; from the impact of social capital → leisure participation, the path coefficient is 0.49**, reaching a significant level of 0.01, indicating that social capital has a significant positive impact on leisure participation; from the impact of leisure hindrance → self-rated health, the path coefficient is −0.29**, reaching a significant level of 0.01, indicating that leisure hindrance has a significant negative impact on self-rated health; from the impact of leisure motivation → self-rated health and leisure participation → self-rated health, the path coefficients are 0.13, −0.14, and the corresponding P is >0.05. Therefore, leisure motivation and leisure participation have no impact on self-rated health.


[image: Figure 2]
FIGURE 2. Structural equation model verification of the impact of social capital and leisure behavior on self-rated health. “*, **, and ***” represent the significant levels of 0.05, 0.01, and 0.001, respectively.



Table 4. Statistics of structural fitness test of the overall sample model.
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Analysis of the Final Model of Social Capital and Leisure Behavior on Self-Rated Health

Based on the above structural model of social capital and leisure behavior (including motivation, hindrance, participation, and satisfaction) affecting self-rated health, the regression coefficients of social capital on leisure hindrance, leisure motivation on self-rated health, and leisure participation on self-rated health have not reached a significant level. Therefore, only the leisure motivation, leisure participation, and the leisure hindrance variables were deleted to ensure leisure satisfaction, and the fitness test was carried out again.

Table 5 and Figure 3 show the following:

(1) In terms of model structure quality, the reliability of a single variable is more than 0.65 (exceeding the standard of 0.5), the reliability of the combination of potential variables is more than 0.74 (exceeding the standard of 0.6), and the average variation extraction amount of potential variables is more than 0.82 (exceeding the standard of 0.5). Therefore, the model structure in Figure 3 has quite ideal internal quality. (2) In terms of absolute adaptation index, X2 = 85.58, DF = 68, X2/DF = 1.26 < 3, in line with the standard. In addition, RMSEA = 0.019 (less than the 0.1 standard) meets the standard, which means that the overall model fits better. In addition, GFI = 0.942 (>0.9 standard) and AGFI = 0.933 (greater than the 0.9 standard) meet the standard. (3) In terms of value-added adaptation indicators, the four value-added indexes of NFI, NNFI, IFI, and RFI are 0.930, 0.941, 0.928, and 0.935, respectively, which are all >0.9 standard, indicating excellent adaptability. At last, from the perspective of structural adaptation in the model: 1) social capital dimension (X1-X4) λ values were 0.79, 0.71, 0.64, and 0.71 (all higher than the standard value of 0.5); Leisure satisfaction dimension (G1-G5) λ values were 0.68, 0.71, 0.74, 0.62, and 0.84 (all higher than the standard value of 0.5); of self-rated health dimension (Y1-Y3) λ values were 0.76, 0.75, and 0.72 (all higher than the standard value of 0.5). These results show that the hypothetical model meets the basic adaptation test.


Table 5. Parameter estimation and internal quality inspection statistics of the structural model validation analysis.
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FIGURE 3. Validation of the relationship model between social capital, leisure satisfaction, and self-rated health. “*, **, and ***” represent the significant levels of 0.05, 0.01, and 0.001, respectively.


The mediating role of leisure satisfaction is explored and calculated according to the bootstrap method. In this study, non-parametric percentile bootstrap was used to test the significance of mediating effect. The original data were sampled 1,000 times, and the 95% CI was estimated. First, it is judged that the indirect effect does not contain 0 within the 95% CI and reaches a significant level, indicating that there is an intermediary effect. At this time, if the direct effect contains 0 within the 95% CI, it means that the direct effect is not significant and is a complete intermediary effect; if the indirect effect and the direct effect do not include 0 in the 95% CI, both reach a significant level, and the total effect does not include 0 in the 95% CI, reaching a significant level; it is a partial intermediary effect.

It is directly derived from the structural equation model that the indirect influence of social capital on self-rated health is equal to 0.31** (0.67 × 0.47), reaching a significant level, with a CI of 0.195–0.574, which, obviously, does not contain zero, while the direct influence of social capital on self-rated health = 0.32**, which is also very significant, with a CI of 0.177–0.563, which, obviously, does not contain zero, and the total effect = 0.63**, with a CI of 0.356–0.903, which also does not contain zero. Therefore, it can be judged that leisure satisfaction plays a partial intermediary role between social capital and self-rated health. From the overall influence of social capital and leisure satisfaction on self-rated health, the direct influence of leisure satisfaction on self-rated health (22% = 0.47 × 0.47) is significantly higher than the direct influence of social capital (10% = 0.32 × 0.32), plus the intermediary influence of leisure satisfaction (31%). Therefore, the total influence of social capital and leisure satisfaction on self-rated health is 63%.




DISCUSSION

The relationship between social capital and health can be traced back to the late Nineteenth century. Gold et al. (26) found that social trust and group participation are negatively correlated with mortality. Income inequality leads to low investment in social capital, which further has a negative impact on health; Sundquist et al. (27) found that personal factors, such as low income, low education, and smoking, are highly related to self-rated health, and low social capital is an important factor causing poor self-rated health; Boen et al. (28) pointed out that the mortality of people with strong social networks is only one-half to one-third of that of people with weak social networks, and personal social capital is related to self-worth, self-efficacy, and the ability to master life; Firouzbakht et al. (29) found that social capital has a positive influence. Both human capital and social capital are factors explaining health variation. Among them, social capital plays a higher role in improving physical and mental health than human capital. Although most studies reveal the positive effect of social capital on health, the research results of some scholars do not support this view. Miyamoto et al. (30) pointed out that social capital variables, such as trust, community participation, and citizen participation, have no significant impact on personal health. In short, in the past decade, the impact of social capital on self-rated health of residents has been discussed by many scholars. At the same time, the positive effect of social capital on health has also been confirmed by most studies. The results of this study show that social capital has a significant positive impact on self-rated health (with an explanatory variation of 10%), which is similar to many previous research results. However, from social capital to overall environmental factors, and from social capital to personal health, the causal link and the intermediate mechanism are quite complex, and there is a lack of convincing research results so far.

From the perspective of participation of social capital in leisure activities, Kim et al. (31) found that social capital and socioeconomic status can be used as the main predictors of participating in physical leisure activities. From the perspective of social capital, the difference in socioeconomic status of physical leisure activities is caused by the difference of social capital, that is, social capital is the intermediary factor of socioeconomic status and physical leisure activities. Loch et al. (32) found that social capital is an important factor affecting participation in leisure activities. Good family interaction and high-quality interpersonal network with friends and colleagues contribute to the occurrence of leisure activities. Zhang et al. (33) used tracking research to find that individuals who participated in more associations engaged in leisure activities, such as pure leisure, family planning activities, and voluntary work in a wider range and higher frequency. At the same time, the closer the social distance with your best friend, the easier it is to participate in leisure activities. The farther the social distance with your best friend, the less leisure activities. This study found that social capital has a significant positive impact on leisure activity participation (the explanatory variation is 24%), which supports the previous research views of scholars. This study decomposes leisure behavior into four aspects: leisure motivation, leisure hindrance, leisure participation, and leisure satisfaction. However, it is found that social capital has no direct impact on leisure hindrance. This finding is the same as the study of Pablo (34), that is, social capital has no significant impact on leisure hindrance. This study found that the path standardization coefficient of the impact of social capital on leisure satisfaction is large, reaching a very significant level, which means that social capital has a direct impact on leisure satisfaction. This result is the same as that of Briki (35), that is, social capital also has a direct impact on leisure satisfaction.

Previous scholars lack systematic and integrated research on the impact of sports and leisure on health. Lifshitz-Vahavt et al. (36) decomposed leisure benefits into physiological, economic, social, and psychological benefits. The results showed that physical leisure activities had a direct positive impact on physical health, such as reducing mortality, obesity, cardiovascular disease, etc. Rubio et al. (37) pointed to a survey that participation in leisure activities is negatively correlated with the anxiety and depression of unemployed and low-income women. The author believes that participation in leisure activities is conducive to maintaining mental health for women in disadvantageous living conditions. According to the survey of Shandra (38), life stress is positively correlated with the symptoms of mental and physiological diseases and negatively correlated with cognitive health, and points out that leisure partnership can alleviate the impact of life stress on the symptoms of mental diseases. This study found that leisure participation had no significant effect on self-rated health of residents, which was inconsistent with the previous research results, and the underlying reasons need to be further discussed in the follow-up.

By removing leisure motivation, leisure obstacles, and leisure participation from the original model, the modified model of social capital, leisure satisfaction, and self-rated health is obtained. The results show that the path coefficient of leisure satisfaction on self-rated health is 0.47**, reaching a significant level, indicating that leisure satisfaction has a direct impact on self-rated health. At the same time, the path coefficient of the influence of social capital on self-rated health is 0.32**, which also reaches a significant level. However, after considering the mediating role of leisure satisfaction, the influence of social capital and leisure satisfaction on self-rated health is up to 63%. This result shows that leisure satisfaction plays a very strong mediating role in the impact of social capital on self-rated health, which supports the research conclusions of Betkman and other scholars (17, 39), that is, the process model of social structural factors → social network → psychological social mechanism → healthy behavior approach → self-rated health. The overall social structural factors will limit or shape the structure and characteristics of the social network, and social network provides an opportunity to establish an individual psychological social mechanism, which affects self-rated health of people through some healthy behaviors. This study decomposes leisure behavior into four potential variables, hoping to fully and deeply reveal the relevant mechanism of leisure behavior on health promotion, but the study only finds that leisure satisfaction plays an intermediary role between social capital and self-rated health, which shows that leisure satisfaction is an individual through motivation, demand, and evaluation, and can expect leisure quality and bring individual demand satisfaction or overall evaluation satisfaction due to motivation, which may have included the evaluation of previous leisure motivation, leisure participation, and leisure obstacles, so it has a significant impact effect. Therefore, on the whole, in the influence model of social capital and leisure behavior on self-rated health, although leisure behavior only has a significant effect on leisure satisfaction, it highlights that leisure satisfaction is a key factor in the influence of social capital on self-rated health.



CONCLUSION

(1) Among the four factors, leisure behavior, leisure motivation, and leisure participation have no direct impact on self-rated health; leisure satisfaction has a significant direct positive impact on self-rated health, while leisure hindrance has a significant direct negative impact on self-rated health. Social capital has no direct impact on leisure barriers but has a significant direct impact on leisure satisfaction, leisure motivation, and leisure participation.

(2) The direct effect of social capital on leisure satisfaction is significantly higher than that of social capital on self-rated health. Leisure satisfaction is established as an intermediary factor between social capital and self-rated health, and the intermediary force greatly exceeds the direct impact of social capital and leisure satisfaction on self-rated health.



SUGGESTIONS

(1) The results show that social capital can positively affect health through the intermediary effect of leisure satisfaction, and it is found that the effect of leisure satisfaction on health is significantly higher than that of social capital. The content of leisure satisfaction includes previous experience, individual expectation, achievement, or satisfaction perception in leisure activities. If the actual situation fails to meet the expectation, it will produce dissatisfaction, and when the actual situation meets the expectation, it will produce satisfaction. Therefore, leisure practitioners should understand that leisure activities are purpose-oriented behavior. How to achieve psychological, educational, social, relaxation, hygiene, and aesthetic satisfaction for different groups through leisure activities should be an important topic of health promotion in the future.

(2)Social capital and leisure behavior are interrelated, and this study constructs the causal process from the overall social structure factors in personal physical and mental health. Therefore, social capital is defined as an independent variable, leisure behavior as an intermediary variable, and health as a dependent variable. If future research supports leisure behavior as an independent variable and social capital as an intermediary variable, health as a dependent variable is an interesting research topic, which is worthy of further discussion by future scholars.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

This study was reviewed and approved by the Ethics Review Committee of North Sichuan Medical College. However, this study does not involve human and animal experiments, and written informed consent is not required.



AUTHOR CONTRIBUTIONS

XH was mainly responsible for the design of the paper, the preparation of the questionnaire, and participated in the writing of the paper. MH was mainly engaged in the distribution of the questionnaire and data processing and analysis. All authors contributed to the article and approved the submitted version.



ACKNOWLEDGMENTS

The author thank the leaders and colleagues of the School of Physical Education, North Sichuan Medical College for their support and help.



REFERENCES

 1. Aminzadeh K, Denny S, Utter J, Milfont TL, Ameratunga S, Teevale T, et al. Neighbourhood social capital and adolescent self-reported wellbeing in NewZealand: a multilevel analysis. Soc Sci Med. (2013) 91:101–101. doi: 10.1016/j.socscimed.2013.05.017 

 2. Chemtob K, Rocchi M, Arbour-Nicitopoulos K, Kairy D, Fillion B, Sweet SN. Using tele-health to enhance motivation, leisure time physical activity, and quality of life in adults with spinal cord injury: a self-determination theory based pilot randomized control trial. Psychol Sport Exerc. (2019) 43:243–52. doi: 10.1016/j.psychsport.2019.03.008 

 3. Veenstra G, Luginaah I, Wakefield S, Birch S, Eyles J, Elliott S. Who you know, where you live:social capital, neighbourhood and health. Soc Sci Med. (2005) 60:2799–818. doi: 10.1016/j.socscimed.2004.11.013

 4. Hall JL, Battaglio RP. Bowling alone, rigor, and the decline of social capital in academic service. Public Adm Rev. (2019) 79:625–8. doi: 10.1111/puar.13107 

 5. Yang TC, Lei L, Kurtulus A. Neighborhood ethnic density and self-rated health: investigating the mechanisms through social capital and health behaviors. Health Place. (2018) 53:193–202. doi: 10.1016/j.healthplace.2018.08.011

 6. Chunli Q, Jiong L, Xun S, Tingran Z, Chi Z. Study on the impact of social capital factors on adolescent health behavior. China Sports Sci Technol. (2016) 52:105–13. 

 7. Glanville JL, Story WT. Social capital and self-rated health: Clarifying the role of trust. Soc Sci Res. (2018) 71:98–108. doi: 10.1016/j.ssresearch.2018.01.002

 8. Aliev AA, Roberts T, Magzumova S, Panteleeva L, Yeshimbetova S, Krupchanka D, et al. Widespread collapse, glimpses of revival: a scoping review of mental health policy and service development in Central Asia. Soc Psychiatry Psychiatr Epidemiol. (2021) 56:1329–40. doi: 10.1007/s00127-021-02064-2

 9. Veenstra G. Social capital and health: an individual level analysis. Soc Sci Med. (2000) 50:619–29. doi: 10.1016/S0277-9536(99)00307-X

 10. Hyyppa MT, Maki J. Individual-level relationships between social capital and self-rated health in a bilingual community. Prevent Med. (2001) 32:148–55. doi: 10.1006/pmed.2000.0782

 11. Horolets A, Stodolska M, Peters K. Natural environments and leisure among rural-to-urban immigrants: an application of bourdieu's concepts of habitus, social and cultural capital, and field. Leisure Sci. (2019) 41:313–29. doi: 10.1080/01490400.2018.1448023 

 12. Kramer D, Lakerveld J, Stronks K, Kunst AE. Uncovering how urban regeneration programs may stimulate leisure-time walking among adults in deprived areas: a realist review. Int J Health Serv. (2017) 47:703–724. doi: 10.1177/0020731417722087

 13. Lindstrom M, Hanson BS. Socioeconomic differences in leisure-time physical activity: the role of social participation and social capital in shaping health related behavior. Soc Sci Med. (2001) 52:441–51. doi: 10.1016/S0277-9536(00)00153-2

 14. Aishan X. Study on the correlation between College Students' leisure motivation and leisure participation and the performance of sports fitness and leisure—based on the data analysis of Guangxi and Guangdong provinces. J Xi'an Inst Physic Educ. (2010) 4:491–4. 

 15. Zhihong W, Jiwen Z. The relationship between serious leisure and recreation specialization: the intermediary effect of social capital. Res Outdoor Recreat. (2013) 26:105–134. doi: 10.6130/JORS.2013.26(1)4 

 16. Zhonghong W, Jiaming Z, Zhihu C. A study of relationships among leisure participation, leisure constrain and leisure satisfaction of elementary school in Taichung City and Taichung County. Res Leisure Tour Industr. (2009) 4:13–25. doi: 10.6158/JLTIR.200904_4(1)0.0002 

 17. Betkman LF, Glass T, Brissette I, Seeman TE. From social integration to health: durkheim in the new millennium. Soc Sci Med. (2000) 51:843–57. doi: 10.1016/S0277-9536(00)00065-4

 18. Kaiser M, Barnhart S, Huber-Krum S. Measuring social cohesion and social capital within the context of community food security: a confirmatory factor analysis. J Hung Environ Nutri. (2020)15: 591–612. doi: 10.1080/19320248.2019.1640161 

 19. Roychowdhury D. A comprehensive measure of participation motivation: examining and validating the physical activity and leisure motivation scale (PALMS). J Hum Sport Exer. (2018)13:231–247. doi: 10.14198/jhse.2018.131.20 

 20. Brajsa-Zganec A, Merkas M, Sverko I. Quality of life and leisure activi-ties: How do leisure activities contribute to subjective well-being? Soc Indi-cators Res. (2011) 102:81–91. doi: 10.1007/s11205-010-9724-2 

 21. YaoLin C, YuTing H, ShihYun H, ChihChien H. Investigating the relationship between elementary school students' personality and leisure participation. Res Sports Leisure Meal Tour. (2016) 11:43–69. doi: 10.29429/JSLHR.201606_11(2)0.03 

 22. Raymore L, Godbey G, Crawford D, Von Eye A. Nature and process of leisure constraints: an empirical test. Leisure Sci. (1993) 15:99–113. doi: 10.1080/01490409309513191 

 23. SuShiang L, LiWei L, YaLun Z, ShengChi H. The study on the leisure constraints, leisure preference and enduring involvement. Jiada J Sport Health Leisure. (2015) 14:81–90. doi: 10.6158/JLTIR.2009044(1)0.0002 

 24. Huilin Z. Establishment and analysis of the correlation model of leisure participation, leisure satisfaction and life satisfaction of retired elderly people in Kaohsiung. Jiada Sports Health Leisure J. (2007) 6:102–109. doi: 10.6169/NCYUJPEHR.6.2.12 

 25. SokMan L. Relationship between social support, self-efficacy and self-rated health of community elderly in Macau. Macao J Nurs. (2014) 13:18–21. doi: 10.6729/MJN 

 26. Gold R, Kennedy B, Connell F, Kawachi I. Teen births income inequality, and social capital: developing an understanding of the causal pathway. Health Place. (2002) 8:77–83. doi: 10.1016/S1353-8292(01)00027-2

 27. Sundquist K, Hamano T, Li XJ, Kawakami N, Shiwaku K, Sundquist J, et al. Linking social capital and mortality in the elderly: a Swedish national cohort study. Exp Gerontol. (2014) 55:29–36. doi: 10.1016/j.exger.2014.03.007

 28. Boen F, Pelssers J, Scheerder J, Vanbeselaere N, Vos S, Hurkmans E, et al. Does social capital benefit older adults' health and well-being? the mediating role of physical activity. J Aging Health. (2020) 32:688–97. doi: 10.1177/0898264319848638

 29. Firouzbakht M, Tirgar A, Oksanen T, Kawachi I, Hajian-Tilaki K, Nikpour M, et al. Workplace social capital and mental health: a cross-sectional study among Iranian workers. BMC Public Health. (2018) 18:794. doi: 10.1186/s12889-018-5659-3

 30. Miyamoto K, Iwakuma M, Nakayama T. Social capital and health: implication for health promotion by lay citizens in Japan. Glob Health Promot. (2015) 22:5–19. doi: 10.1177/1757975914547547

 31. Kim ACH, Ryu J, Lee CS, Kim KM, Heo J. Sport participation and happiness among older adults: a mediating role of social capital. J Happin Stud. (2020) 22:1623–1641. doi: 10.1007/s10902-020-00288-8 

 32. Loch MR, de Souza RKT, Mesas AE, Martinez-Gomez D, Rodrguez-Artalejo F. Relationship between social capital indicators and lifestyle in Brazilian adults. Cad Saude Publica. (2015) 31:636–1647. doi: 10.1590/0102-311X00132614

 33. Zhang Y, Xiong Y, Lee TJ, Ye M, Nunkoo R. Sociocultural sustainability and the formation of social capital from community-based tourism. J Trav Res. (2021) 60: 656–69. doi: 10.1177/0047287520933673 

 34. Pablo G. Parent-child leisure activities and cultural capital in the United Kingdom: the gendered effects of education and social class. Soc Sci Res. (2015) 52:290–302. doi: 10.1016/j.ssresearch.2015.02.005

 35. Briki W. Why do exercisers with a higher trait self-control experience higher subjective well-being? The mediating effects of amount of leisure-time physical activity, perceived goal progress, and self-efficacy. Personal Individ Differ. (2018) 125:62–67. doi: 10.1016/j.paid.2017.12.020 

 36. Lifshitz-Vahav H, Shrira A, Bodner E. The reciprocal relationship between participation in leisure activities and cognitive functioning: the moderating effect of self-rated literacy level. Aging Ment Health. (2017) 21:524–31. doi: 10.1080/13607863.2015.1124838

 37. Rubio L, Aranda L, Dumitrache CG. Evaluation of participation in leisure activities in old age: the role of residential environment, gender, health status and depression. Psychol Soc Educ. (2020) 12:215–28. doi: 10.25115/psye.v12i3.2936 

 38. Shandra CL. Disability and patterns of leisure participation across the life course. J Gerontol Series B-Psychol Sceences Soc Sci. (2021) 76:801–809. doi: 10.1093/geronb/gbaa065

 39. Liu Q, Kang X, Guo Y, Su Y, Shi LP, Yang FX. Influence mechanism of external social capital of university teachers on evolution of generative digital learning resources of educational technology of university teachers -empirical analysis of differential evolution algorithm and structural equation model of bootstrap self-extraction technique. Euraslasia J Math Sci Technol Educ. (2017) 13:5327–41. doi: 10.12973/eurasia.2017.00985a 

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Hu and Hu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	
	ORIGINAL RESEARCH
published: 02 December 2021
doi: 10.3389/fpubh.2021.727064






[image: image2]

Writing Skills Development for Graduate Studies and Career Readiness in Science and Aging Fields: A Case Study Approach

Amanda Stafford McRell*, Betty L. Wilson and Sue E. Levkoff

College of Social Work, University of South Carolina, Columbia, SC, United States

Edited by:
Marcelo Demarzo, Federal University of São Paulo, Brazil

Reviewed by:
Armin D. Weinberg, Baylor College of Medicine, United States
 Christopher Mierow Maylahn, New York State Department of Health, United States

*Correspondence: Amanda Stafford McRell, as51@email.sc.edu

Specialty section: This article was submitted to Public Health Education and Promotion, a section of the journal Frontiers in Public Health

Received: 17 June 2021
 Accepted: 05 November 2021
 Published: 02 December 2021

Citation: McRell AS, Wilson BL and Levkoff SE (2021) Writing Skills Development for Graduate Studies and Career Readiness in Science and Aging Fields: A Case Study Approach. Front. Public Health 9:727064. doi: 10.3389/fpubh.2021.727064



Increasing the number of racially and ethnically underrepresented students who pursue scientific graduate studies in programs focusing on science and aging offers an opportunity to increase the number of aging specialists while simultaneously promoting diversity in the research labor market and supporting new ideas. This case study aims to better understand how students participating in an academic preparatory program experience a writing class contextualized within (1) students' writing background and (2) students' future ambitions related to science and aging. The individually-tailored writing class was taught as a critical component of a comprehensive educational program that targets underrepresented racial and ethnic minority undergraduate students who are interested in pursuing scientific graduate studies in fields related to aging. The researchers conducted semi-structured qualitative interviews with students (n = 4) enrolled in the 24-month fellowship training program, which included participation in the writing course during the summer prior to their senior year of undergraduate education. All participants were young adult college students who identified as Black or African American and female. Using thematic coding, statements about professional writing skills were divided into four primary themes: (1) prior experiences, (2) class experiences, (3) future goals and ambitions, and (4) structural considerations. These themes suggest potential implications for effective interventions aimed to advance the writing skills and academic and career readiness of racially and ethnically diverse students entering fields of science and aging.
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INTRODUCTION

According to United States (US) census projections, the US population is both “graying and browning;” that is, rapidly becoming older and more racially and ethnically diverse (1, 2). From 2000 to 2030, the number of older adults in the US is expected to increase from 35 million to over 72 million (3). By 2050, the population of Black older adults is projected to triple, while the population of Latinx older adults is expected to increase 11-fold (4). With older adults projected to comprise ~20% of the US population in the future, and new advancements in health and technology, there is a growing need for researchers, advanced practitioners and advanced degree-holders specializing in aging. In addition to the need for aging specialists in general, there is a need for more racial and ethnic diversity in aging specialization.

Increasing the number of science, technology, engineering, and mathematics (STEM) students who pursue scientific graduate studies in programs focusing on science and aging offers an opportunity to increase the number of aging specialists while simultaneously promoting new ideas and new perspectives. However, these opportunities are challenged by a poor fit between undergraduate student writing skills and expectations for graduate school entry. This mismatch is exacerbated by longstanding disparities in the public education system that contribute to racially and ethnically diverse students' underexposure to advanced-level writing curricula and to the undervaluation of different writing styles. Thus, exposure to a curriculum that provides such students with individually-tailored writing skills development can impact their readiness for graduate programs in science and aging and better prepare them for entry into a rapidly developing job market.

This case study aimed to better understand how students within an academic preparatory program experience a writing class building on (1) students' prior writing experiences and (2) students' future ambitions related to science and aging. The personalized writing class was taught as a critical component of a comprehensive educational program that targets racially and ethnically diverse undergraduate students who are interested in pursuing scientific graduate studies in fields related to aging. Study findings suggest potential implications for effective interventions aimed to advance the writing skills and academic and career readiness of racially and ethnically diverse students entering fields of science and aging.



BACKGROUND AND RATIONALE


Importance of Undergraduate Writing Skills Development

The need for quality writing skills in science-related fields, including aging, is becoming more crucial than ever before. Recently, there has been newfound attention on the importance of early writing skills development for students at the undergraduate level, particularly across science disciplines, as students who can demonstrate strong written communication skills are considered qualified candidates for graduate programs (5). While STEM candidates on the job market are required to have professional writing skills, science and technology high school and college students have been found to more likely experience difficulties with written communication (6). A study by Jang (6) found that 50% of college students in science and technology fields lacked basic levels of reading and writing. Jang (6) suggests that education programs in STEM fields can better prepare students for the changing job market by creating “a continuous cycle where students practice communicating in learning contexts and get frequent professional feedback from peers and educators using a peer and self-assessment for writing, speaking and collaboration” (p. 297).

For graduate programs in science, the significance of quality writing skills is clear: successful researchers, advanced practitioners and advanced degree-holders must be able to effectively communicate information with other researchers and practitioners as well as the general public (7). Scientific writing is also essential for scholarly activities such as publishing peer-reviewed journal articles, submitting abstracts for conference presentations, and completing grant proposals. These activities, in turn, prepare students to be competitive on the job market, empowering productive professionals and leaders in their fields. While there is strong expectation and need for students pursuing graduate programs in science and aging to be excellent writers, many students have not acquired sufficient skills to be able to write effectively in their respective fields by the end of their undergraduate studies. Consequently, the lack of writing skills might diminish the likelihood of the candidate's acceptance into their graduate school of choice. Even if accepted, students may feel less prepared for the “writing demands and other requirements of graduate education and professional careers” [(5), p. 1].

Many reasons exist for the lack of writing preparedness among undergraduate students. With pressing demands to cover course content and large grading loads, instructors rarely have time to teach writing skills or provide students with substantial feedback on papers to help improve their writing (5, 7). Because it is presumed that students learn basic writing skills during high school including knowledge of punctuation, grammar, sentence structure, and citations, some instructors may neglect to focus class time on writing development (8). However, for many racially and ethnically diverse students, the lack of writing preparedness is far more salient and complex.



Disparities in Writing Skills Development

An overwhelming number of racially and ethnically diverse students graduate from high school unprepared for the writing demands and rigors of college education (9). Research suggests that African American students in particular are less likely to be academically prepared for college, with those from economically distressed communities being the least ready for college-level curricula (9, 10). The tremendous disparity in preparation for racially and ethnically diverse students, especially African American students, is often “centered on the deficiencies of students, families, and communities,” with little attention to institutional and social factors, including structural racism, exclusion, and poverty that influence college readiness (9). School factors such as poor access to college preparatory courses, funding, quality teachers, and supportive school counselors also impact students' preparedness for college (9).

There are discrepancies in the ways in which writing instruction is taught and measured across diverse student populations. According to Green (11), African American students are taught “to edit out, not edit, their Black English usage rhetorically to inform or enhance their academic writing” (p. 154). Unfortunately, racially and ethnically diverse students who struggle with “editing” out their unique linguistic differences in written assignments may face poor evaluations from teachers who operate from a Westernized perspective of writing that prioritizes dominant ideas about what constitutes “good” academic and professional writing (11). Despite perceptions of academic and professional writing skills as being racially and culturally biased (12), these perceptions remain the benchmarks by which many students are evaluated for admission into graduate school (13) and thereby deemed successful within graduate programs (8). Thus, there is need to equip racially and ethnically diverse students with the knowledge and skills to meet and exceed these standards, as well as to empower them to recognize unique cultural and linguistic differences in their writing.



Bridging the Gap—The Significance of Historically Black Colleges and Universities (HBCUs)

HBCUs are unique sites for academic and professional achievement and cultural pride that have been significantly shaped by racism, discrimination, and social exclusion (11). HBCUs are shown to have welcoming and nurturing campus settings that provide opportunities for racially and ethnically diverse students, especially African American students, to excel academically (14–16). HBCUs already exist to enhance the academic and professional trajectory of racially and ethnically diverse students (15), while taking into account their cultural and linguistic differences (11). As such, HBCUs are uniquely positioned to help bridge the gap in writing skills development and preparation for this student population. Importantly, HBCUs can serve as a unique pathway to increase the number of qualified racially and ethnically diverse students who pursue scientific graduate studies in programs focusing on science and aging. Thus, there is need to implement effective programs in collaboration with HBCUs to enhance the writing skills of students and help develop their readiness both for matriculating into graduate programs in science and aging, as well as to achieve success in the growing job market of STEM and aging.




DESCRIPTION

This section provides a brief description of the overall research education training program as well as the writing course component, and how they both aim to prepare students for graduate studies and career readiness in science and aging fields. Beginning in 2015, a flagship research university in a southeastern US state established an NIA-funded undergraduate research training program “to increase the number of qualified racially and ethnically diverse students who pursue scientific graduate studies in programs focusing on science and aging.” Based in a predominately white institution (PWI), this program to advance diversity in aging research collaborates with five HBCUs in the same state. HBCUs are ideal partners because they have a large number of undergraduate students who identify as Black or African American and who are majoring in medical, science, technology, engineering or mathematics (MSTEM) fields, and “who, through exposure to a research education program focusing on aging research, might choose to enter scientific careers committed to addressing complex biological, biomedical, behavior and clinical challenges that accompany aging.” Students who participate in the project gain mentored research experience by working in a research laboratory of a faculty member from the PWI research institution, along with co-mentoring from a faculty member from their HBCU, and attend didactic classes on the biology and social aspects of aging and experiential workshops led by faculty members at HBCUs and at the PWI research institution. Participating students (fellows) live on campus in student housing at the PWI research university for close proximity to their labs and classes during the summer research program. As part of their summer experience, fellows prepare a poster which they present at the end of the summer at the PWI's Annual Summer Research Conference. Fellows are encouraged to further disseminate their research through poster presentations at conferences after the summer workshops, with financial support from the program to attend professional meetings.

In the first few years of the program (2016–2018) the program offered formal coursework related to the biology and social aspects of aging, research in aging, and professional development. A number of our students needed specific writing skills development. Additionally, in 2018 fellows completing their second summer of research training, which takes place prior to their senior year of college, requested additional time and support to prepare personal statements for graduate and medical school applications. In response, program staff introduced the writing skills course in summer 2019 as a core component of the comprehensive institutional research education program. This writing skills course aims to prepare emerging aging researchers to write more effectively for individuals, groups, organizations, communities and colleagues and to improve writing skills needed for graduate program admissions, scholarship applications and other opportunities.

We hoped that students who actively participated in the course would improve their writing skills and be better prepared for advanced studies in STEM fields related to aging. Specific aims of the course are for students to: (1) increase their confidence related to professional writing; (2) organize written documents clearly and effectively; (3) substantiate arguments using appropriate evidence; (4) develop a clear, concise writing style; (5) produce effective academic, research and e-communication documents; and (6) adhere to strong ethical values related to writing and written communication.

The writing skills course is delivered through lectures and discussion. The primary method of instruction is interactive, with hands-on writing activities both in and out of class, coupled with critical feedback and review from classmates and the course instructor. The course instructor is a White female doctoral student who has experience teaching graduate-level writing students at the PWI research institution. At the conclusion of this course students will have completed two five-paragraph essays related to an aging topic of interest and one personal statement. These high-quality products can be adapted for graduate or medical school applications, fellowship or scholarship applications, and many other opportunities for professional advancement.



METHODS

This qualitative research study analyzed the individual experiences and perceptions of a small number of students participating in a professional writing course contextualized within (1) their participation in a comprehensive advancing diversity in aging research intervention program, (2) their prior educational and professional writing experiences, and (3) their future educational/professional ambitions. This focus is consistent with that promoted by Smith et al. (17) and Yin (18). Data were collected through semi-structured phone interviews from senior fellows (n = 4) who participated in the writing course during the second summer of the 2-year program. Similar to Ory et al. (19), the authors believe that the case study approach we have taken can contribute importantly to the development of other evidence-based programs and practices (17, 19, 20). Although n = 4 is a small sample size, the number of participants is appropriate for community case studies (18, 21–23). All study procedures were approved by the University of South Carolina Institutional Review Board.

Researchers developed a codebook using inductive thematic analysis and iteratively analyzed each transcript, revising the codebook until no new themes emerged. Transcript data were coded by the first and second authors using a process of first-cycle, second-cycle axial coding (24). Analyses were conducted in NVivo-12 and theme prevalence was determined using a conceptual cluster matrix table (25, 26). As the experts of their experiences, students can provide valuable information about their educational and professional experiences in an effort to improve their writing skills and academic and career readiness.



RESULTS

All participants were young adult college students who identified as Black or African American and female. Statements about professional writing skills were divided into four primary themes: (1) prior writing preparedness, (2) current writing preparedness, (3) writing goals and ambitions, and (4) structural considerations.


Prior Experiences

Statements under the theme of “prior writing preparedness” describe situations that took place prior to participating in the summer writing class, such as high school and college coursework. Some students felt equipped to engage in graduate-level academic writing because they were well-prepared by high school and college classes. One student described doing well in high school with minimal effort but experienced a more rigorous writing environment with more critical feedback at her undergraduate institution:

“For me, I feel like high school was super easy. I was in all the hardest classes, you didn't have to study for anything. So I got into college and I'm getting my paper slashed up. I had to study hard. Because now I always study like real hard, so I think I definitely got humbled freshman year, learning that this is like the big leagues now. It's not the same. Going from school to school, I think it's natural.”

Another student also stated that her undergraduate institution prepared her well for college-level writing, but not for doctoral-level writing skills toward which she is working. Although the summer writing class was similar to writing classes she had taken at her undergraduate institution and she experienced some overlap in instruction, she still found the course useful:

“I'm not one to say that I'm a strong writer. So all writing for me is crucial. So anytime that I can practice my writing skills and actually have someone read it, and actually give me feedback on what I need to work on, is great. So I do not mind the repetitiveness because my writing is not PhD-level, for example. It's like a college-level, which is where I was but I want it to be PhD level, so I didn't mind the repetition.”

Other students felt that their high school and college learning experiences did not prepare them to engage in graduate-level academic writing skills. For example, one student described how her college English composition course was a positive experience but that the class was not completely focused on writing:

“We wrote papers but it was only like, two and… we also did a lot more presentations, for example we had to create a poster or something like that for my English Comp as a grade instead of actually writing a paper.”

Another student had a similar experience:

“I learned a lot in [the professional development classes] because honestly even though I took English my first year of college, I think I learned more in my writing class over the summer than in my first year at college… my English class here wasn't a terrible class, I just felt like it wasn't as useful as the writing class I had last summer.”

One student described how her experiences in an underfunded, racially-separated public education system influenced her writing skills training and the opportunities she was exposed to as a high school student:

“I know particularly in my community… a lot of the Black schools didn't have the same things as the white schools. The white schools were private schools, people would pay to send their white kids to these private schools just so they wouldn't have to intermingle with the Black people in the community. Within the white schools they have a lot of money from the county that they receive, it goes to the white schools first and then it was like the leftovers, even though there was more of us than them…. So our books are old and half the time the computers don't work. It's just really frustrating and I feel like if I would have went to a private school I probably would have had a better chance. Even in high school I didn't have teachers that look like me. They were from different programs because our county couldn't really afford to pay teachers so we would get these mediocre teachers who are usually white or another race…. I feel like if I went to a different school I probably would have had a better chance. More exposure to different opportunities and stuff like that.”



Current Writing Preparedness

Statements under the theme of “current writing preparedness” reflected what happened during the summer writing class, such as the writing projects they completed, their feelings about writing, and their skills related to writing. Students revealed specific skills they learned through the summer writing course including writing clearer, writing stronger, engaging in scholarly debate, seeking and incorporating critical feedback, and improved confidence.

One student described how completing assignments allowed her to craft a scholarly argument, engage meaningfully with feedback and write clearly and concisely using simple language:

“We had, I believe it was two essays and a personal statement. I believe. Both of them were persuasive variety, trying to prove a point and the personal statement was totally up to us. We had deadlines that we had to meet. Our writing teacher gave us really great feedback. She'd tells what we could have done better, what we done wrong, what we done right, what we need to include as far as content, grammar, punctuation, all of that stuff. We learned different types of writing and how to approach them and how to recognize those different types of writing. We also learned how to breakdown articles… and not to sound where we were trying to sound overly smart, but just enough so that the reader could understand what we're trying to say.”

Every student mentioned the benefit of engaging with feedback from the instructor and/or their peers during the summer writing course. The following is a story about how the course impacted a student's perspective about critical feedback and writing skill confidence:

One student described feeling nervous to send an advisor her paper. This student felt “a little- not uncomfortable-but just nervous, I just knew that paper was going to get sliced up, which it did. But that's just how it goes. But I wasn't uncomfortable, just nervous that someone was going to read my paper and analyze what I did and if I did it right and stuff like that.” But after the summer writing course she felt more comfortable opening herself up to feedback: “It made my nerves go away, because now I understand, okay, the paper is not going to come out perfect the first time you write it. So it made me stronger, because now I write what I can, or write what I think is best or whatever, and then I just send it off with no regrets. And if it comes back and it has questions or feedback or if she sliced it up, then I just read the feedback, or even with [the writing course instructor] reading my personal statement, when people give me feedback, it makes me think, ‘Okay, maybe that did sound weird, or that did sound awkward. I should have changed this around.' So now I'm more open to it, and not so afraid. I think before I was like, ‘Oh, I don't want them to think I can't write.' Everybody has a hard time writing, especially when it comes to, like, scientific writing….So I feel like that's the hardest thing for me now, to [receive] criticism, when I'm just like, okay, I'm here, it's for me.”

When asked if she felt comfortable sharing her writing with other people, one student responded:

“At first, I wasn't. But now I'm more open to share it with other people because I feel like I'm better at receiving feedback and how to incorporate in writing teams now, rather than how I was before.”

Because the class was very small, fellows received individualized writing skills coaching with specific deadlines for submissions and resubmissions. One student described the class size as follows:

“I think it was because of the class size and how productive it was. I guess when we have deadlines we're adamant about meeting those deadlines over the summer… we were actually writing things that we needed. It had [tips] to make our writing better.”



Writing Goals and Ambitions

Statements under the theme of “writing goals and ambitions” include students' descriptions of writing-related future goals and ambitions and ways in which writing will help them achieve those goals. Because completing a personal statement was one course requirement, this empowered students to meet the short-term goal of applying to graduate school programs. Two different students described the personal statement requirement as follows:

“I like how they incorporated the writing class because as a rising senior at the time, I know that I needed to complete my graduate school application and just different things that gave an extra push to start off the academic year with.”

“If it wasn't for [the writing class and the professional development class] I wouldn't even have applied early to my programs because by me actually doing my personal statement and taking the GRE when I actually got to school in August I didn't feel overwhelmed like some of my other classmates. So, I was already steps ahead, more steps ahead than the others. So that was really good, I would say my senior year with the program, it was very beneficial.”

Other students described ways in which the skills they learned in the writing skills course would support a variety of academic, research and professional long-term goals:

“I'm going to need to write personal statements. I'm going to have to do dissertations, I'm going to have to write grants one day. I'm going to have to do all of these different things and [if] I don't know how to do professional writing. I'm not going to be able to do any of those.”

“I'm really trying to help [mentor] with this so I can get a publication before going into grad school,” she described how she used writing skills to write the literature review for the manuscript she is writing with her mentor. She also described how the writing skills will be useful in graduate school: “I have to be able to write a whole dissertation, with [research area]- it's just so big it has a lot of writing.”

“Writing is everything that a [healthcare provider] does. So, in class you learn document, document, document, which means you have to effectively, efficiently and in the most simplest way, write exactly what's wrong with an issue or a problem, something you've seen. You have to write down everything. If you don't know how to write it and get your point across in one or two sentences, then somebody else isn't going to have time to read a paragraph worth of things. So something that I learned in class that actually translates to what I'm doing now is getting your point across quickly, and then later you can elaborate on that point. But don't take seven sentences to say you walked down the street.”



Structural Considerations

Statements under the theme of “structural considerations” describe structural factors that influence their experience in the STEM scholars program both societally (e.g., at systematic levels) and personally. Most of the students mentioned that being an HBCU student at a PWI was a culture shock given their cultural upbringing and previous educational experiences.

The following is a story about how the campus environment and social norms of a PWI impacted a student's experience in the summer program:

“When I got to [PWI-redacted] it was very different, it was very different. Because in [HBCU-redacted] everyone was really friendly, everybody is speaking even when they don't know each other. And you know [PWI-redacted] it was just very different, the atmosphere, when people walk, they just don't say, “Excuse me.” They just bump into you, they're not friendly. So, that was a shocker to me. I would speak and they would just look at me like I'm crazy.”

The student also discussed feeling conflicted about attending a PWI for graduate school given her previous summer experience.

“So now that I'm actually going to PWI for grad school, I don't know what to expect. I can code switch but I just feel like it's going to be very different because I'm a very friendly person.”

Another student shared her experience of being an HBCU student at a PWI and feeling the pressure to not appear as a “stereotype” about her racial group while on campus.

“Well, it was a culture shock for me. Only because I came from an all-black elementary, an all-black middle and high and I came through an HBCU, so everyone that I've ever known has looked like me. Then when I got on [PWI-redacted] campus and I saw all of the Caucasian people, I was a little shocked because it was like I didn't want to seem like a stereotype. Because what I was comfortable with doing, I didn't want to make other people uncomfortable with how I look and that was never a concern for me and over the summer it became one. The second summer it got easier because I already knew what to expect, but walking around on campus, it was a shock.” However, the student felt the summer program and campus experience at a PWI exposed her to the realities of graduate education and the job market as a minority. “I feel like it's kind of prepared me for it because I know that as you go higher in the rank, unfortunately there's not going to be a lot of people... I'm not going to see a lot of people that look like me and that within itself is intimidating. I feel like this experience that I had over the past two summers at [PWI-redacted] will help me get more comfortable with the idea that it's okay and that I am now part of the minority again, when, my entire life I felt like the majority.”

All of the students mentioned that the underrepresentation of racially and ethnically diverse professionals and leaders in their respective fields influenced their decision to pursue graduate studies and careers in science and aging. One student described how the lack of African American (AA) female doctors in health care settings motivated her to pursue a graduate degree in public health.

“I guess that it's just not diversity in science and in public health period. And that just makes me go harder with this public health degree because when I actually talked to the people this summer with my research, they feel better if they see people that they look like. And that thought would lead to when I go to doctors, I preferably want to see an African American woman doctor but it's almost where we just lack it.”

All students described the importance of feeling comfortable. One student described how diversity in science and aging related fields can help increase patients' level comfort and the quality of service they receive.

“And if you're talking to someone that looks like you, then I feel like you'll always feel a little more comfortable. And if there's no diversity, then they're not being given the opportunity or fair chance. Then it's like you're never going to get to see a difference, or even know if that would make a difference.”

Another student described a similar perspective:

“I feel like it would make people more comfortable to want to go into health care. I feel most comfortable if I actually see someone that looks like me because it's like a connection there; I feel like they will be very relatable.”




DISCUSSION

For students who felt well-prepared by previous writing education experiences, the writing to advance diversity in aging research course elevated their writing skills to the next level: supporting advancement from competitive undergraduate-level writers, to competitive graduate-level writers. For students who described feeling under-prepared by the writing instruction they received in high school and college, this course provided instruction on basic skills including grammar and sentence structure, as well as more advanced professional writing skills. This case study suggests that the success of the writing course was due to the individualized instruction method, which relied heavily on instructor feedback and iterative coaching to improve student skills.

Through writing classes, students gained experience completing specific assignments and editing those assignments based on feedback and peer review. These assignments allowed students to gain the skills necessary to engage meaningfully with critical feedback, participate in a scholarly debate with peers and mentors, and write more clearly and concisely. Students also gained more confidence in their ability to write. This confidence, coupled with increased writing skills and willingness to engage in critical feedback, will support students as they apply to, and begin graduate school programs.

Students reported that participating in the advancing diversity for aging research writing class supported both their short-term and long-term goals. Because completing a personal statement for graduate school was a core course requirement, students were able to begin their senior year at their undergraduate institution more prepared to begin applying for higher education programs. Gaining writing skills, gaining confidence, and gaining willingness to engage with critical feedback will support a variety of long-term goals including collaborating on publishable academic manuscripts, securing scholarships, fellowships and grants, writing graduate or doctoral level theses, and successfully engaging in a variety of research and professional activities.

Finally, students reported that the lack of racially and ethnically diverse professionals in their fields significantly influenced their decision to pursue graduate studies and careers in science and aging. With demographics in the US shifting rapidly—becoming older and more racially and ethnically diverse (i.e., “graying and browning”) (1, 2)—students underscore the need for more representation of racially and ethnically diverse professionals in science and aging specializations. Increasing diversity in science and aging related fields yields opportunities to challenge longstanding disparities impacting diverse populations and promote innovative solutions for equitable, culturally responsive services.


Limitations

Though this study provides important insights into the experiences of Black undergraduate students in a PWI-based academic preparatory program, it does not include the experience of other underrepresented minority groups. Future research is needed to understand and examine how the experiences of the students in the sample compare to students from various racial and ethnic minority groups enrolled in academic preparatory programs.




CONCLUSIONS AND IMPLICATIONS

Individually tailored professional writing instruction offers a unique opportunity to prepare racially and ethnically diverse students for successful entry into graduate school and a distinguished advanced academic trajectory. For students attending HBCUs who plan to apply to graduate-level programs at PWIs, professional writing instruction may bridge gaps for both students who feel prepared and for students who feel unprepared. For students who already feel prepared for advanced graduate study, this course provides an opportunity to review and sharpen basic skills, reinforcing the idea that anyone can become a stronger, clearer writer. The course also provides an opportunity to prepare for writing experiences in a more rigorous, graduate-level learning environment, such as giving and receiving critical feedback and engaging in a written scholarly debate. For students who feel unprepared for advanced graduate study, the course provides remedial instruction on basic skills and responsive, iterative feedback to improve writing confidence as well as writing skills.

Future studies seeking to implement an PWI-based academic preparatory program in partnership with HBCUs and other minority-serving institutions should take in consideration the historical contexts of these institutions, including the cultural experiences they provide to students. In addition, future research on the impact of a personalized writing course for racially and ethnically diverse students is needed to assess the effectiveness and validity of such preparatory course in increasing students' writing development and readiness for graduate school and professional careers in aging and related fields.
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Research is able to improve the lives of big populations by investigating effective interventions and then implementing those through public health policies. Whilst research on the inclination of Medical or Science undergraduate and postgraduate students has been conducted, little is known about what students pursuing a Masters degree in Public Health perceive the purpose of research to be. Their perceptions and inclinations will shape their research pursuits and career directions, which impacts the health outcomes of the community. Our findings suggest MPH students see improving the lives of the community as the most important purpose of research. Student's had more inclination to pursue research when influenced by a mentor however, many students still claimed that they either lacked confidence and skills in completing research or had no intention of pursuing research beyond their degrees, which suggests the need for curriculum adjustments.
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INTRODUCTION

The field of public health can be credited with vast improvements in health and well-being by investigating effective interventions and then implementing those through public health policies. Public health research is critical to informing the evidence-based policies that will enable continued population health improvements and reductions in global health inequalities (1). It is crucial to understand the motivations of today's public health students as they will shape the research and policy decisions that determine future population health outcomes. Whilst research on the perceptions and motivations of medical students has been conducted, little is known about what public health students understand the purpose of research to be.

Studies examining the motivations of medical students have revealed the primary motivations for undertaking research were career advancement and to publish research; suggesting individualistic motivations (2–8). Zweigenthal et al. examined the motivations of Master of Public Health (MPH) students in South Africa showing that the primary motivations of physicians undertaking an MPH were to improve career prospects and to facilitate a transition to a career in research (8). Barriers to participation in research among medical students include a lack of mentors and a lack of research training (2–6, 9–14).

Despite recognition of the importance of research and positive perceptions of research among medical students, attracting physicians to research remains a challenge (2, 9, 15, 16). There is limited research exploring the perception of research among public health researchers. The COVID-19 pandemic has highlighted the importance of a highly qualified public health workforce, prompting calls for an increase in public health research and training programs (17–19).

To the best of our knowledge, no research has been identified exploring public health students' perceptions of research in an Australian context at an undergraduate or postgraduate level. This study aims to identify postgraduate public health students' perceptions, inclinations and barriers to research. The findings of this study will inform improvements in public health curricula.



METHODS


Study Design and Location

A cross-sectional survey of postgraduate students enrolled in the Masters of Public Health (MPH) program at the University of Wollongong was conducted in the Autumn session of 2018. The MPH program consists of a 1.5-year program or a 2-year “Advanced” course. The course consists of a combination of coursework covering subjects such as health promotion, social determinants of health, health policy, epidemiology and health research methodologies finishing with a capstone Independent Study research elective. Students can choose to specialize in health promotion, public health nutrition, work health and safety, health informatics or public health research. All students enrolled in the MPH and MPH Advanced course in Autumn session 2018 were eligible for inclusion. Approval to conduct the study was obtained from the University of Wollongong Human Research Ethics Committee (ethics approval number 2017/400) prior to data collection.



Questionnaire

The questionnaire consisted of three sections; demographic information, research inclination and perceptions of research purpose ranked on a scale from most important to least important. The survey questions were developed based on a review of the literature examining the perceptions and motivations of research among medical students (2, 4, 6, 12, 15, 20–22). Factors associated with research motivations, facilitators and barriers among medical students were used to develop items measuring research inclination in MPH students. Items examining the purpose of research were also drawn from the literature examining the research motivations among medical students and adapted to the aims of this study. An open-ended question was included to allow participants to explain why they had chosen their primary purpose of research. Survey questions were piloted for clarity with a small group of students. Minor amendments to the wording of survey questions were made.



Data Collection

All students enrolled in the MPH program were invited to participate in the study by email sent by the Academic Program Director. Students were informed the survey was voluntary and advised of the purpose of the study to ensure they could make an informed choice to participate in the study. The data were collected online through a survey questionnaire platform, esurv.org. Two reminder emails were sent to students prior to the survey link terminating. Completion of the survey online constituted consent to participate in the study.



Statistical Analysis

Data were analyzed using IBM SPSS Statistics version 23 (23). Categorical data were analyzed using chi-squared tests whilst continuous data were analyzed using t-tests and ANOVA. Several responses were merged to increase answer count and significance. Responses “yes” and “if yes” for the subject and semester were merged for the question “undertaken previous research subjects besides the Independent Study subject as part of the Master of Public Health subject.” The responses “completed” and “undertaking” were merged for the Independent Study question. For the question “do you have any interest in pursuing a research project outside of the MPH curriculum?,” the responses for “no” and “not sure” were merged for questions about confidence in doing research and interpreting research articles.

Age was found not to be normally distributed for both “not taking Independent Study” and “taking/completed Independent Study” thus, non-parametric statistics were used. Mann-Whitney U-test was run in place of the Independent Samples t-test to determine significance. Data were shown to be not normally distributed for both “to improve the lives of the community” and “other,” therefore, a Mann-Whitney U-test was run in place of the Independent Samples t-test.




RESULTS

Forty-five students enrolled in the MPH program participated in the study resulting in a response rate of 29%. Participants were 58% female and 62% were international students. The mean age of participants was 29.3 years (sd = 5.8, range = 24). Participant demographics are shown in Table 1. The majority of students (51%) were enrolled in their third or fourth semester out of the four-semester degree.


Table 1. Demographic characteristics of participants.
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Perceptions of research were ranked on a scale from most important (1) to least important (11) as shown in Table 2. “Improving the lives of the community” was ranked as most important by the largest number of students (31%) and also had the highest median response (median = 3). Improving research skills was ranked as most important by 29% of students and received the equal highest median response for research importance (median = 3). Progressing an academic career and finding a solution to a problem both received a median score of 4. The lowest median responses for importance were improving the rank of the University (median = 10), fame and recognition (median = 9), and obtaining a research grant (median = 9). Having a mentor had a significant impact on whether or not students ranked the option of improving the lives of the community as their first option (p = 0.010).


Table 2. Student's perceptions of the purpose of research.
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Participants were also asked to explain why they chose their first option in free-text responses. Two themes were identified in the free-text responses; “improve the lives of the community” and “improve research skills.” Responses mirrored the findings of the quantitative analysis indicating altruistic motivations for undertaking research. A selection of free text responses to this question are shown in Table 3.


Table 3. Why students chose their first perception of the purpose of research.
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Interest in conducting research after graduation (n = 34, 76%) and outside of the MPH program (n = 34, 78%) was high, however, fewer students (n = 17, 38%) expressed interest in pursuing a career in research. Only 29% (n = 13) of students were completing or had completed an Independent Study. The majority of students undertaking an Independent Study were female (79%) and domestic students (57%). Students undertaking an Independent Study were more likely to have a mentor (p = 0.004) and more likely to have completed other research subjects (p = 0.032). There was no evidence of a difference in interest in pursuing a research career (p = 0.637) or confidence in doing research (p = 0.428) between students undertaking an Independent Study and those not undertaking an Independent Study. A comparison of research interest variables by participation in Independent Study is shown in Table 4.


Table 4. Research Inclination by Independent Study participation.
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DISCUSSION

The results of this study suggest MPH students see improving the lives of the community as the most important purpose of research. Despite widespread interest in research among participants (76%), less than half (29%) of MPH students expressed interest in pursuing a career in research. The only variables associated with undertaking an Independent Study were the support of a mentor and previous enrolment in research subjects.

The findings of this study are in contrast with the research of medical students who cite individualistic motivations for conducting research such as career advancement and publishing research (2–8). A study of physicians undertaking an MPH in South Africa found the primary motivation was career progression (8). Altruistic motivations such as community health and well-being were not motivating factors identified in the research on medical students. This suggests that MPH students are driven by different motivations and could explain the comparatively high interest in research expressed by MPH students in Zweigenthal et al. and the present study in comparison to medical students (4, 8).

Low confidence in interpreting and doing research may indicate that a lack of perceived research skills is preventing students from pursuing a career in research. Several studies on medical students suggest that a lack of self-efficacy is a barrier to research (3, 5, 16). However, this study did not find evidence of a significant difference in research confidence between students undertaking an Independent Study compared to those not undertaking an Independent Study as part of their degree. This, combined with the discrepancy between interest in research and interest in a research career, suggests that other factors not measured in this study may be influencing student's aversion to pursuing a career in research.

The barriers to research in the literature examining medical students are more consistent with our findings. A lack of mentors has been identified as a barrier to participation in research among medical students (2–6, 9–15, 24). In the present study, students with the support of a mentor were more likely to be undertaking an Independent Study as part their degree than those without a mentor. Students with a mentor were also more likely to list improving the lives of the community as the most important purpose of research, suggesting a positive impact of mentor support on student's research motivations. Connecting students with mentors may also have positive impacts on students' motivations and inclination toward research.

This study is also consistent with research conducted with medical students suggesting that a lack of research training was a barrier to pursuing a career in research (2, 6, 9, 10, 12). Overall confidence interpreting and conducting research was low among this cohort of MPH students with less than half (44%) of students expressing confidence in doing research. Changes in the curricula may be required to improve students' research skills and confidence.

This study was a cross-sectional design limiting interpretation of the results. A longitudinal design may be able to examine if motivations and perceptions are intrinsic to students or can be influenced by changes in the curricula. The study may be subject to social desirability bias as it relied on the self-reported perceptions of students. With online anonymous surveys it is impossible to ensure that there is non-bias. There will always be some degree of bias in any study. We tried to minimize bias by having an independent person who was the Academic Program Director for the Masters of Public Health and not involved in this study write to the students and give them the link to the survey. This assured a degree of non-bias as someone not involved in the study invited them to participate and assured the students' responses were confidential etc. The anonymity of such surveys also means the students would be free to describe their true thoughts and feelings toward research and that the researchers would not be able to influence them unduly.

The research represents the perceptions of MPH students at one University and may not be representative of those from other locations. The response rate of 29% was low and resulted in a low sample size. The response rate is not unexpected as responses to web surveys can be on average 11% lower than other survey types (24). The low response rate may also be indicative of the cohort or part of a trend toward lower response rates due to response fatigue, among other factors (25–28). Despite the low response rate, a fair assumption is that those with an interest in research would participate in this study thereby over estimating the positive experiences and motivations toward research. These findings are still useful, as they would suggest that it is even more important that future curricula include interventions to support and encourage those who are interested in pursuing a research career.



CONCLUSION

This study suggests MPH students see improving the lives of the community as the most important purpose of research. Despite widespread interest in research among participants less than half of MPH students expressed interest in pursuing a career in research. This contrasts with the research of medical students where students were motivated by career ambitions. Future research should explore why students express research interest but not interest in a research career. Changes in curricula and improved mentor support should be explored to increase interest in a research career.
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Vaccines are one of the most effective public health measures that are designed to prevent serious illness caused by a wide variety of infectious agents, which have become especially important in light of the coronavirus disease 2019 (COVID-19) pandemic. Despite the favorable outcomes associated with vaccine development and use, a new wave of hesitancy to get vaccinated has emerged that threatens the control or quick elimination of the highly contagious and life-threatening infection caused by SARS-CoV-2. At the forefront of the current anti-vaccine movement is the dissemination of false and misleading information. This essay explores the primary reasons, which also includes an historical connection, behind this anti-vaccine sentiment, and proposes several possible and realistic interventions that could be implemented to counter this notion and significantly improve vaccine acceptance, especially among young people.
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INTRODUCTION

The year 2022 marks the bicentennial of the birth of a man who probably changed the course of medical history and progress in the 19th century like no other person had done previously before the advent of modern medicine as we know it today. His name was Louis Pasteur—considered by many historians and scientists to be the founding father of modern microbiology and immunology. His discoveries laid the foundation for the many that followed that have led to improvements in hygiene, public health, and the prevention and the treatment of several diseases, primarily those having an infectious origin. In so doing, he paved the way for physicians to manage their patients better than they had done before due to the preventive measures that he developed (1). The many research and health care facilities that are scattered throughout the world bearing his name, are a testament to his justifiable fame in recognition of his ground-braking accomplishments.

Pasteur's life and scientific career, however, were not without their challenges, but his many successes, remarkable by today's standards, far outweigh whatever issues that he encountered. Pasteur was a chemist by training (as well as being a self-made and accomplished artist), and he established the use of the term “microbe,” based on his many discoveries and drawings/sketches of what he observed under the microscope. These findings often displeased some of his contemporaries, especially certain influential members of the medical establishment. Several of them were very reluctant initially to go along with some of his experimentally derived ideas and concepts, especially those pertaining to the use of vaccines as a preventive measure. This was based on them appearing to be quite radical at the time given the limitations of biomedical science and knowledge available during the mid-to-late 19th century. Despite possibly risking his career and reputation, Pasteur persevered working tirelessly to prove his doubters wrong who were either ignorant/less educated or prejudicial toward recognizing his ground-breaking discoveries. Indeed, he showed through careful experimentation that things not visible to the naked eye can cause disease, thereby establishing the germ theory of disease and paving the way for the future development of desirable vaccines. Eventually, many of his original detractors began to accept his revolutionary findings as being true.



DISCUSSION

With these historical accounts on Pasteur as the background, it is amazing and at times distressing to observe how certain aspects of this past scenario from another era are being re-visited today in the wake of the current COVID-19 pandemic. In this regard, many people, mostly outside the medical community, but a significant few within, have refused or remain hesitant to receive any of the available COVID-19 vaccines. Given the seriousness of COVID-19 with its high rate of mortality and the worldwide emergence of multiple highly contagious/virulent mutants, such as the Delta and Omicron variants, of the etiologic agent SARS-CoV-2, this reluctance to get vaccinated is almost unfathomable and has led to tragic results. In July 2021, as part of a nationally televised briefing (2), public health officials from the US Centers for Disease Control and Prevention (CDC) and the National Institutes of Health provided updates on a new surge nationwide in hospitalizations and deaths due to COVID-19, and have pointed out correctly that we were now entering into a “pandemic of the unvaccinated” which has subsequently continued into the months that followed. This comment by the director of the CDC is supported by data showing that in some locations >99% of the current wave of victims are among the unvaccinated.

Despite the high death toll due to COVID-19, why is there such hesitancy/refusal or impediments to getting vaccinated? The reasons are many and the major ones (summarized in Table 1) are as follows:

(a) People waiting to find out what will happen before deciding to take the vaccine. This is where vaccine recipients are observed for their response/reaction to the vaccines, in terms of making sure that the vaccines are safe and there will not be any negative outcomes; also, that the vaccines really work, or waiting for final approval for vaccine use from regulating agencies such as the US Food and Drug Administration (FDA) followed by further recommendations by the CDC;

(b) Fear of needles or being jabbed and having to endure a possibly painful injection. This is mostly a psychological or behavioral reaction that may have been triggered by prior unpleasant experiences when receiving injections for various other medications or from during a routine blood draw;

(c) Difficulty in gaining access to vaccine sites by the elderly, the severely disabled and impoverished people due to logistical complications;

(d) Exercise our constitutional rights. In the United States this claim is often cited by referring to the first amendment of the US Constitution. This view falls in line with not having to be compelled, similar to imposing a mandate, to take the vaccine as a requirement to participate in the activities associated with any organization, venue or event, such as a governmental agency, health-care facility, an academic institution, sport teams, transportation sites, houses of worship, indoor dining facilities, sponsors of entertainment or sporting events, or by an employer;

(e) Invoking an exemption based on “religious grounds” or spiritual upbringing;

(f) And perhaps the most flagrant of them all, believing or being swayed by the many forms of misinformation/disinformation or conspiracy theories. These include stating, too often in malicious tones, that the science behind the development of these vaccines and their success is fake, not to be trusted, vaccine recipients are being used as “guinea pigs,” or government recommendations are not to be trusted, These messages are being spread over certain Internet social media platforms and various radio and television cable news networks by mostly misguided or unscrupulous individuals, some of whom claim to have expertise on medical matters, but actually don't.


Table 1. Common reasons and their basis for COVID-19 vaccinees hesitancy/refusal.

[image: Table 1]

It is important to realize that the anti-vaccine sentiment is not limited to the US, but it is a global problem (3) and had been well-established prior to the onset of the current pandemic. Evidence in support of the pervasiveness and the immediate effects of these untenable reasons against vaccines comes from some recently published statistics put forth by the Kaiser Family Foundation (4), and these are as follows.

In terms of demographics, 27% of the people in the United States remains vaccine-resistant, saying they probably or definitely would not get a COVID-19 vaccine even if it were available for free and deemed safe by scientists and public health officials. Vaccine hesitancy is highest among those who identify as belonging to a certain political party (42%), those in the 30–49 age group (36%), and rural residents (35%), especially those living in certain parts of the Midwest and Southeast where <50% of the population has gotten vaccinated, and where, concurrently, there has been a new surge (as of July/August 2021) in COVID-19 cases requiring hospitalization. In addition, 35% of African American adults (a group that has had to bear a disproportionate burden of the effects of the pandemic) say they definitely or probably would not get vaccinated, citing as major reasons that they don't trust vaccines in general (47%) or that they are worried they may get sick with COVID-19 from just the vaccine alone (50%). This situation suggests that messages combatting particular types of misinformation may be especially important for increasing vaccine confidence among this group. Perhaps most astonishingly, are the data showing that as much as one third of those who say they are considered to be essential workers and 29% of those who perform services in a health care delivery setting will not take the vaccine (4). Such hesitancy in this latter group has been re-affirmed and detailed by another group of investigators in a recently published review article (5). These authors reported that the prevalence of COVID-19 vaccination hesitancy worldwide in healthcare workers ranged from 4.3 to 72% (average = 22.51% across all studies with 76,471 participants). In the majority of cases there were concerns about vaccine safety, efficacy, and potential side effects as top reasons before agreeing to get vaccinated against COVID-19, mostly because the effort to produce the vaccines was seen as being too hasty or too much of a speedy and less rigorous process, and having also political overtones. Some workers also felt that, as part of their work environment in caring for patients, they probably had already been well-exposed to the virus and had developed protective antibodies as a result of some form of “natural immunity.” Accordingly, any subsequent anti-COVID vaccine would be deemed as being unnecessary and/or could lead to yet-to-be-determined adverse reactions. Interestingly, on the other hand, it was found that the majority of those who were males, of older age, and clinicians were more likely to accept COVID-19 vaccines. As a result of such hesitancy, it is noteworthy that, beginning with New York State in September 2021, and then followed by other jurisdictions, including agencies within the United States federal government, COVID-19 vaccine mandates were enacted for medical workers and many other work environments. However, these have already met legal/judicial challenges for their implementation and may cause a workforce crisis at some hospitals and nursing homes, and various other facilities. In marked contrast and perhaps somewhat unexpectedly, it has been shown (6) that, in some locations, COVID-19 has increased acceptance of influenza vaccination in previously eligible but unvaccinated people and has motivated substantial uptake in newly eligible people.

Pasteur's anniversary offers a time to reflect on what he might advocate to encourage greater vaccine acceptance short of issuing mandates. In this regard, the CDC has made numerous suggestions (7), similar and compatible to what this author also now proposes and which is in keeping with suggestions made by an expert panel of biomedical investigators (8) that “we bring forward a novel solution and change the status quo.” Accordingly, such reluctance may require that more intense, frequent and innovative approaches need to be taken. They include several measures aimed primarily at educating young people, especially students, and their families in the right direction. Initially, along these lines, a large number of healthcare professionals, especially infectious disease specialists, and qualified scientists (primarily microbiologists and immunologists) are needed to support COVID-19 vaccination efforts and strategies nationwide and beyond. It is important that they are adequately trained to effectively meet the demands of their roles. Training must be continuous and updated as new or modified COVID-19 vaccines are developed, as vaccine policies evolve, such as whether additional booster shots are needed, and more is learned about the vaccines, and how to improve and maintain the vaccination process. In terms of educating the general public, these qualified personnel are essential to ensuring that people get vaccinated safely as soon as possible, based on a true understanding on why this is an important undertaking. Furthermore, as a trusted source of information for parents, pediatric and adolescent healthcare professionals play a critical role in helping parents and guardians realize the importance of receiving a vaccine and assuring them that COVID-19 vaccines are safe and effective, and that they are important steps in protecting their eligible children's health (both physical and mental) as well as other family members. Parents also need to understand that fully vaccinated people are less likely to spread the virus that causes COVID-19. Getting all family members 5 years and older fully vaccinated can protect other family members especially the elderly or others with pre-existing health conditions who are part of a group at increased risk for developing severe illness from COVID-19 (9). Pre-college students also need to realize that, after they are fully vaccinated, they will be able to resume many activities that they have missed due to prior restrictions that were imposed at the height of the pandemic.

As an additional approach, schools, at both the elementary and high school level, can also take the initiative by recruiting the suitably trained medical professionals or scientists to come to their classrooms and supplement the curriculum by providing a better understanding of the vaccine process. In order to accomplish this task more effectively, local health departments, especially those within the jurisdiction of the schools, should provide the schools with a registry of trained personnel who would be willing to come to the schools and share their knowledge and expertise pertaining to the COVID-19 vaccines, as well as answering any questions or concerns that students may have on this topic, preferably at no additional cost to the school district.

As part of the education process, other related steps can be taken including periodically contacting students and encouraging them to learn more from reputable sources derived from articles (especially those that are peer-reviewed), social media and blog sites, properly mentored student-driven publications and affiliated groups. Beyond the classroom setting when it resumes fully, a feedback mechanism should be established in order for students to ask questions to, and get a reliable response quickly from, the qualified members of the health care and scientific community about COVID-19 vaccination, using either e-mail, online video conferences, such as via Zoom or Facetime, or by direct phone calls/text messages. Any student concerns or questions should be proactively addressed and damage caused by the spread and harm of misinformation and, in some cases, outright deception should be countered by sharing credible and accurate information. Students should be made aware about misinformation and disinformation, and health literacy should be stressed as a way to be fully informed in understanding the benefits of being vaccinated as well as the negative outcomes that could happen by not getting the vaccine. Although much of the preceding suggestions pertain mostly to the adolescent age group, similar interventions should also be considered for those attending colleges and universities after completing high school, to reinforce and update what students had learned previously about the vaccine, or for those college students who did not have the same type of initial learning experience. Hopefully, as this younger and now well-informed generation matures into adulthood, they will be representative of a population having much greater acceptance and less resistance to getting vaccinated when deemed necessary by experts in the health care community for both now and, just as important, later on, when other future serious outbreaks may arise.



CONCLUSION

To promote much wider and long-term acceptance of COVID vaccines and other life-saving vaccines, major changes need to be considered. Many of the proposals outlined in this perspective have focused on improving the way that the scientific and biomedical community can better educate the general population on vaccine development and the advantages of getting vaccinated in the face of vaccine hesitancy/refusal. The emphasis is placed on making this a more intense and focused educational approach that would be a coordinated effort involving regional health agencies, school districts, and students and their family members. It is important that this process be tested and periodically evaluated to ensure its success. Consistent with these proposed interventions, Pasteur often hinted at possibilities of future discoveries, which later became accomplished facts (1). Perhaps we can learn again from such lessons from the past where there is a re-awakening of the public interest in preventive medicine where it can be shown that, in dire circumstances, life-saving vaccinations are not something to be feared but should be embraced as absolute necessities.
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Background: Promoting technology diffusion and utilization is a key measure to address the great disparity in technical capacity within integrated health systems. However, even the effectiveness and appropriateness regarding technology has been widely recognized, its diffusion and utilization are still stagnant. The mechanisms that influence the technology from being recognized to being widely applied in practice remain largely unknown.

Purpose: Taking hepatic contrast-enhanced ultrasound (CEUS) as an example, this study aimed to investigate the comprehensive influencing mechanism of organizational atmosphere and organizational practice on the knowledge, attitude, and practice toward diffusion and utilization of hepatic CEUS in the medical alliance.

Methods: Based on the integration of organizational ready for change (ORC) and knowledge-attitude-practice (KAP), a structured questionnaire was developed. A multistage random sampling method was applied to investigate physicians who directly use CEUS working at the liver disease-related departments of sampled health institutions. Structural equation modeling (SEM) was used to verify the proposed hypotheses, and determine the relationship between the factors.

Results: In total, 292 physicians were included. SEM results demonstrated that knowledge influenced both attitude and practice, while attitude positively predicted practice. Organizational practice and organizational atmosphere associated positively with each other. Organizational atmosphere positively affected the physicians' attitude toward CEUS diffusion and utilization (β = 0.425, p < 0.001), while organizational practice positively affected corresponding knowledge (β = 0.423, p < 0.001) and practice (β = 0.275, p < 0.001). Additionally, there was a partial mediating effect between organizational practice and physicians' CEUS diffusion and utilization behavior.

Conclusion: By verifying the influencing mechanism of organizational atmosphere and organizational practice on the physicians' KAP of hepatic CEUS diffusion and utilization, this study benefit tailoring strategies for promoting technology diffusion and utilization within medical alliance. It is recommended to develop an organizational atmosphere of advocating technology innovation, establish organizational support mechanism (SM) with multiple concrete supporting countermeasures, and so on.

Keywords: technology diffusion, medical alliance, knowledge-attitude-practice, contrast-enhanced ultrasound, organizational readiness for change, theory of rational action


INTRODUCTION

Although integrated health systems have been widely promoted around the world (1), the great disparity in technical capacity between primary health institutions or county hospitals and large urban hospitals has been identified as a key concern. In particular, the delays or limitations in the diffusion and utilization of effective and appropriate technologies within medical alliance have greatly halted the improvement of the technical capacity of lower-level health institutions, which not only restricts the due role of specific technologies in a wider range and weakens the overall service capacity of the health system, but also exerts extremely adverse effects on public health (2).

Taking hepatic contrast-enhanced ultrasound (CEUS), for example, as a rapidly developing ultrasound examination technology with high sensitivity and specificity for the early detection and diagnosis of liver cancer, expanding the implementation of hepatic CEUS is becoming increasingly prominent, especially in the grim context of liver cancer prevention and control (3). However, with its effectiveness and appropriateness have been well proven and widely recognized (4), the diffusion and utilization of hepatic CEUS among physicians are still not well established, even in cases that many member institutions of medical alliance are qualified or sufficiently competent to provide regarding technical services (5–7). This fact reminds us that there is a complicated process for a certain technology from the general acceptance to its widespread use in practice. To steadily promote the diffusion and utilization of the technology, more effort should be invested to deeply investigate the comprehensive influencing mechanism underlying this process.

As stated by knowledge-attitude-practice (KAP) theory, the process of human behavior change can be divided into three steps, namely, acquiring knowledge, generating attitudes/beliefs, and forming practice/behaviors (8). The cognitive change caused by knowledge acquisition does not necessarily lead to behavior change; it should first lead to a change in perception, and then change people's behavior through the change in perception (9). Similarly, physicians' knowledge or the cognition of hepatic CEUS needs to lead to the extensive conceptual changes in the aspect of the early detection and diagnosis of liver cancer, and then gradually change the technology utilization behavior of hepatic CEUS through practical activities.

With respect to the potential influencing factors underlying the KAP process, some classical theoretical models, such as the theory of planning behavior (TPB), theory of rational action (TRA), and technology acceptance model (TAM), have provided clues alluding to some factors at the technical and individual levels (10, 11). Many previous empirical studies on technology diffusion and utilization behavior have focused on the technology itself and the groups, such as medical staff who directly use the technology and have verified the association between the final technology utilization behavior and individual-level (or technology-level) factors (11–14). However, even having been proposed by organizational ready for change (ORC) theory that some organizational features (organizational culture [OC], structures, resource endowments, etc.) may create a more receptive context for technology innovation and change (15–17), it has not been subjected to extensive empirical research, which makes the comprehensive influencing mechanism of organizational factors on certain health technology utilization behavior remain largely unknown. Especially in the context of medical alliance with many health institutions and medical staff, to further expand the use of appropriate and effective technologies, the role of organizational atmosphere and organizational practice in the KAP process of certain technology innovation implementation still needs to be further explored.

Therefore, this study intends to take hepatic CEUS as an example and integrate the ORC and KAP theories to investigate the comprehensive influencing mechanism of organizational atmosphere and organizational practice on technology diffusion and utilization in the medical alliance. The results of this study will be not only help to clarify the influence path of organizational-level factors on the knowledge, attitude, and finally the utilization behavior of specific technologies in the integrated healthcare system, but also provide practical guidance for promoting the diffusion and utilization of corresponding technologies in the context of the medical alliance and improving the service capacity of the overall health system.



MATERIALS AND METHODS


Theoretical Framework

The theoretical model of this study was derived from the integration of ORC and KAP, which took seven elements into account, namely, OC, technology absorptive intention (TAI), support mechanism (SM), intra-organizational transmission, knowledge, attitude, and practice. Among them, an OC is a measure of the hospital's overall tendency and the acceptance of technological innovation as well as the degree of exchange and the sharing of technical knowledge or information (9, 18). If medical institutions attach importance to reform and advocate innovation, a favorable organizational atmosphere will be created for the diffusion and utilization of technology. Technology absorptive intention reflects the willingness of hospitals to collect information related to innovative technology so as to better absorb and introduce it into hospitals. A higher willingness to absorb technology can promote the formation of technology diffusion atmosphere and conditions in a wide rang of hospitals, and is conducive to technology utilization by the institutions themselves (19). Support mechanism is the human and material support provided by hospitals to promote the use of health technology, which reflects the positive willingness of senior leaders to widely use corresponding technology in hospitals, and is generally reflected in the aspects of budget, full-time personnel, and information feedback channels (20). Intra-organization transmission is a series of activities that have been carried out within the hospital to promote the use of corresponding technology, such as the provision of relevant training before and during the middle stage, information dissemination among members, and feedback summary in the later stage (21). Based on above understandings, the theoretical hypothesis model of this study is proposed in Figure 1, and the corresponding hypotheses (H) are as follows:

H1a: Physicians' knowledge of hepatic CEUS is influenced by their attitude;

H1b: Physicians' knowledge of hepatic CEUS is influenced by their practice;

H2: Physicians' attitude of hepatic CEUS is influenced by their practice;

H3: Physicians' attitude of hepatic CEUS is influenced by organizational atmosphere;

H4a: Physicians' knowledge of hepatic CEUS is influenced by organizational practice;

H4b: Physicians' practice of hepatic CEUS is influenced by organizational practice;

H5: There was a positive association between organizational atmosphere and organizational practice.


[image: Figure 1]
FIGURE 1. The theoretical model.




Measurement

The measurement dimensions and specific measurement variables of this study were formed based on the theoretical model initially constructed and the scale content designed by previous studies. The scale consists of the following 3 parts:

The first part was the basic information of physicians, including 5 socio-demographic variables, such as gender, education level, professional title, administration position, and years of practice. The education level was divided into college and below, undergraduate, master's degree or above. The professional title of physicians included three levels, such as junior, intermediate, and senior. A physician who is also a director or deputy director of hospital administration can be considered to have an administrative position, otherwise there is no administrative position. The years of practice were classified into five groups: <5, 15~10, 11~15, 16~20, and >20 years.

The second part was the component to measure the current situation of physicians' KAP on the diffusion and utilization of hepatic CEUS, such as 8 questions from 3 dimensions. Considering the design and length of the initial questionnaire, “Knowledge” measures the physicians' awareness of the clinical principles of CEUS in the diagnosis of early liver cancer and their understanding of its advantages and disadvantages. “Attitude” is mainly measured from the perspective of whether the use of CEUS technology conforms to the personal values of physicians. “Practice” measures the physicians' formal use of CEUS techniques. “Knowledge” and “Practice” items were set according to the corresponding items in Beyer (22) and Estabrooks (23) scales. The variable of “Attitude” was measured by three items derived from the TPB scale.

The third part with 4 dimensions was about the organizational atmosphere and organizational practice on hepatic CEUS diffusion and utilization in the hospital where physicians work. Organizational atmosphere includes the dimensions of “OC” and “TAI.” Organizational practice includes the dimensions of “SM” and “intra-organization transmission” (IOT). The measurement of OC, TAI, SM, and intra-organizational transmission refers to the research of Helfrich et al. (19) and Mccormack et al. (21). All the items were measured using a 5-point Likert scale ranging from “strongly disagree” (1) through “neutral” (3) to “strongly agree” (5).



Sample and Procedure

A cross-sectional questionnaire survey was conducted from February to August 2019 using a multi-stage random sampling method. First, taking the average incidence of liver cancer in China as the boundary (the incidence of liver cancer in China in 2015 was 26.92/100,000) (24), Fujian Province with a high incidence of liver cancer (31.70/100,000) (25), and Jiangxi Province with a low incidence of liver cancer (23.80/100,000) (26) were randomly selected. Second, all medical alliances in each province were listed as the sampling frame, and two medical alliances were randomly selected in each province. Third, in addition to investigate leading medical institutions, each medical alliance also randomly selected other medical institutions within the group at a proportion of 50%. Finally, the corresponding physicians from each sampled hospital who met the following inclusion criteria were selected as research subjects: physicians from departments related to liver disease diagnosis and treatment (such as, Hepatology, Liver surgery, Oncology, Gastroenterology, Infection, Radiotherapy, Intervention, and Ultrasound); knowing something about contrast-enhanced ultrasound technology. (In the questionnaire entitled “Do you know anything about the application of contrast-enhanced ultrasound in the early diagnosis of liver cancer,” subjects with “do not know at all” were excluded).

Each medical alliance was expected to investigate 5–8 medical institutions and 20–30 medical institutions will be included from the four medical alliances in the two provinces. Since 10–20 physicians will be surveyed in each institution, at least 200 physicians will be involved in total, which can fully meet the basic requirement that the sample size should be set at least five times survey questions (27). With the support of selected health institutions, each round for filling out the questionnaire was accompanied by a trained coordinator to introduce the study purpose.



Data Analysis

First, to determine whether the questionnaire was acceptable, the reliability of the questionnaire was evaluated by calculating the Cronbach's alpha coefficient, and its validity was assessed by factor analysis. Second, the socio-demographic characteristics and the score of each item in the scale were analyzed descriptively. Finally, structural equation modeling (SEM) was conducted to validate the hypotheses and determine the mechanism among organizational atmosphere, organizational practice, and the KAP of physicians' hepatic CEUS diffusion and utilization. Chi-square/df, Goodness-of-Fit Index (GFI), Adjust the Goodness-of-Fit Index (AGFI), root-mean-square error of approximation (RMSEA), and Comparative Fit Index (CFI) were used for checking the fitness of the model. Data analyses were performed using SPSS 21.0 and AMOS 17.1 software programs. In all reported analysis, p < 0.05 was considered statistically significant.




RESULTS


Socio-Demographic Characteristics of Participants

A total of 292 physicians were included in this study, with 65.1% of them being men. Most of the participants have bachelor's degree or above, of which 40.4% have a master's degree or above. The proportions of junior, middle, and senior professional titles were 37.0, 39.7, and 23.3%, respectively. Most physicians have no administration positions, and 32.2% of them had 5–10 years of practice. The participants' socio-demographic information is demonstrated in Table 1.


Table 1. Socio-demographic characteristics of the 292 participants.
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Reliability and Validity

Table 2 reports Cronbach's alpha, composite reliability (CR), and the average variance extracted (AVE). The Cronbach's alpha of 5 dimensions and the entire questionnaire were all greater than the recommended 0.7 threshold (28), ranging from 0.818 to 0.949, indicating good internal consistency. Besides, all factor loading values of items were above the acceptability value of 0.5 (29). Moreover, the CR scores and AVE values of all constructs were above the recommended value of 0.7 (30) and 0.5 (31), respectively, which indicated a good convergent validity.


Table 2. Results of confirmatory factor analysis.
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Score Situation

As shown in Table 3, the skewness value of each item was between −3 and 3, while the kurtosis value was <7, indicating that the data of each item conforms to the normal distribution. The mean score for the items in the dimension of organizational atmosphere was higher than that in the dimension of organizational practice. In addition, the mean score for the items in the dimension of attitude were higher than that in the dimension of knowledge and practice, respectively.


Table 3. Organizational atmosphere, organizational practice, and physicians' CEUS diffusion and utilization of knowledge, attitude, and practice (KAP) scores.
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SEM Analysis and Hypothesis Testing

A favorable fitness of data into the theoretical framework was found: χ2/df = 2.785, GFI = 0.931, AGFI = 0.885, CFI = 0.973, and RMSEA = 0.078 (<0.08). The final structural model with the standardized estimates is presented in Figure 2 and Table 4.


[image: Figure 2]
FIGURE 2. A model of organizational atmosphere and organizational practice on knowledge, attitude, and practice (KAP) toward the diffusion and utilization of hepatic CEUS among physicians (*p < 0.05; **p < 0.01); and ***p < 0.001.



Table 4. The results of standardized direct, indirect, and total effects.
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The hypothesis test results showed that the knowledge of physicians on the diffusion and utilization of hepatic CEUS had a positive effect on their attitude (β = 0.136, p < 0.05) and practice (β = 0.524, p < 0.001). The significant effect was also detected between the physicians' attitude and their practice on the diffusion and utilization of hepatic CEUS (β = 0.129, p < 0.01). Additionally, organization practice has a significant impact on physicians' knowledge (β = 0.423, p < 0.001) and practice (β = 0.275, p < 0.001) of hepatic CEUS diffusion and utilization, while organizational atmosphere has a positive effect on physicians' attitude in hepatic CEUS diffusion and utilization (β = 0.425, p < 0.001). Positive association was demonstrated between organizational practice and organizational atmosphere (β = 0.614, p < 0.001). All seven hypotheses have passed the verification. In addition, calculated by Bootstrap test, the 95% CI for the impact of organizational practice on physicians' hepatic CEUS diffusion and utilization practice is 0.342–0.605, excluding 0, indicating that there was a mediating effect. Besides, the value of mediating effect was 0.229 (p < 0.01), which accounted for 45.44% of the total effect.




DISCUSSION

Under the current context of limited diffusion and the utilization of appropriate health technologies within an integrated health system (6, 32), it is essential to clarify the influencing path of organizational factors on the physicians' KAP of diffusion and utilization of corresponding technology, especially when the comprehensive influencing mechanism of organizational factors remain largely unknown. By taking hepatic CEUS as an example, this study integrated ORC and KAP theories to develop a hypothesized model, and further applied SEM to verify the influencing mechanism of organizational atmosphere and organizational practice on the physicians' KAP of diffusion and utilization of hepatic CEUS. The results of this study will benefit further diffusion and utilization of CEUS and other appropriate health technology within the integrated health systems.

On the one hand, some hypotheses respectively proposed on the basis of KAP and ORC were confirmed in this study. Consistent with KAP hypotheses and previous empirical research (33), this study showed that the physicians' knowledge of hepatic CEUS positively influences their attitude and practice toward corresponding technology utilization. Additionally, significant influence was detected from physicians' attitude to their technology utilization behavior. These results reminded us that some efforts, such as transmitting the knowledge of certain technologies and transforming the belief of corresponding technologies utilization, should be made previously to promote the occurrence of technology utilization behavior (9). Similarly, this study reported significant positive association relationship between organizational atmosphere and organizational practice, which was in line with ORC theory. It revealed that organizational atmosphere and organizational practice complement and promote each other. It is embodied in CEUS and other corresponding health technologies that to obtain financial support, personnel support, information support, training and learning, information communication and other aspects of organizational practice, normative OC and strong willingness to share technology are needed as support. Conversely, if the hospital establishes an effective SM and is willing to carry out systematic training and the learning of appropriate health technology practices, it can further promote the hospital to advocate technological innovation, continuously learn and absorb new technologies, and share technological knowledge and information with other medical institutions. Thus, in the process of preparing for the diffusion of technological innovation in hospitals, the importance between organizational atmosphere and organizational practice should be highlighted.

On the other hand, with respect to the impacts of organizational determinants on the factors at the individual level, this study demonstrated that organizational practice could positively predict the knowledge and practice of physicians in the diffusion and utilization of hepatic CEUS, and play a mediating role in their utilization behavior through knowledge. Besides, the significant direct impact of organizational atmosphere was detected on the physicians' attitude toward hepatic CEUS utilization.

In line with the findings of previous research that organizational practice including some concrete SM can directly motivate individual behavior (34). In addition, this study reported that physicians were more inclined to use hepatic CEUS under appropriate situation if they gained more organizational support for CEUS adoption. The underlying mechanism may be that organizational practice can act as an organizational assurance and implementation support agency by providing more funding support, delivering more updating information, and setting up innovation promoting department, which will subsequently stimulate the physicians' consciousness and subjective initiative of hepatic CEUS adoption and utilization (20, 35). In the mode of medical alliance in China, the relatively common loose mode of the medical alliance fails to sink effectively in human resources allocation and health technology, which is not conducive to the diffusion and utilization of technology (36). On the other hand, the compact medical alliance manages people and property uniformly, encourages physicians to provide medical service guidance to grass-roots institutions (36), further sinks and integrates high-quality medical resources. Additionally, some member institutions in compact medical alliance have even invited experts from superior institutions to hold salons and lectures to share their experiences and insights in CEUS utilization in clinical practice. This will not only improve the physicians' knowledge of CEUS and enhance their own ability, but also drive more physicians to participate in the practice of the diffusion and utilization of corresponding technology, which may be the plausible reason of organizational practice's significant indirect impact on their utilization behavior through knowledge.

Since organizational atmosphere is often considered as an invisible “public opinion environment” recognized and accepted by the public (37), it is not hard to understand that it will inevitably affect physicians' attitude toward the diffusion and utilization of corresponding technology. In addition to the significant impact of attitude on the final utilization practice as mentioned above, this study confirmed organizational atmosphere's significant indirect influence on physicians' hepatic CEUS utilization practice through the physicians' attitude. These results highlighted the importance of developing a good organizational atmosphere suitable for the diffusion and utilization of technology or innovation (38). Combined with the practice mode of the medical alliance in China, the atmosphere of health technology diffusion in the loose medical organization has not formed the common value of technology diffusion compared with the compact medical alliance (36), which fails to unite, motivate, and regulate the behavior of the hospital members. To be more specific, it is recommended that the common value of advocating technological innovation should be established on the basis of constructing close medical alliance. Especially for the medical alliance of liver disease, it is of vital importance of reaching a consensus within the medical alliance to encourage early diagnosis and early treatment for patients with liver cancer even those at a high risk of liver cancer. On this basis, the organizational values that actively advocate the innovation in the screening and diagnostic technology would be capable to develop, which will further improve the organizational readiness for the diffusion and utilization of corresponding technologies at the ideological level (35).

However, it is noteworthy that the organizational atmosphere cannot directly drive the change of physicians' hepatic CEUS adoption and utilization. The plausible reason may be that organizational atmosphere representing the hospital's mental readiness and preference for certain technology innovation is not the organizational practice, which includes some concrete supporting measures to directly promote the advent of individual behavior (39). Additionally, organizational atmosphere does not completely replace or represent the individual physicians' attitude or intention toward corresponding technology use, which are often deemed as important predictors of utilization behavior in classical TPB (40). This result implied that the practical effect of technology diffusion would be limited if merely taking the countermeasure for improving organizational atmosphere without any concrete organizational SM. According to the significant association between organizational atmosphere and SM as confirmed above, it would be wise to simultaneously provide some concrete supporting measures (such as, providing financial support, establishing full-time departments or personnel, and establishing information communication channels) to promote new technology diffusion and utilization while creating an organizational atmosphere to encourage technological innovation.

This study was strengthened by some features. First, the study was developed by integrating the strengths of previous ORC and KAP theories, which greatly expand the scope of theoretical utilization and pertinently bridge the knowledge gap of the influencing mechanism of organizational factors on the physicians' KAP of diffusion and utilization of appropriate health technologies. Second, the research results will not only contribute to promoting the diffusion and utilization of hepatic CEUS to a wider scope at certain institutions, but also provide insight for expanding the use of other appropriate health technologies within an integrated healthcare system. Third, the sampled hospitals came from Fujian and Jiangxi Provinces respectively with a high- and low-liver cancer incidence rate, which would improve the representativeness of the sample. Fourth, this study applied SEM to simultaneously determine the influence of several factors on the diffusion and utilization of certain technology (outcome variable), as well as their internal interactions, which made the result prediction more accurate and robust. However, there are also some limitations to this study. First, due to the effect of social desirability and personal subjectivity, the surveyed physicians may tend to make more positive evaluation of their own and hospital performance than the actual situation, which leads to the overestimation of hospital atmosphere, practice, and physicians' KAP. Second, due to the structural design and length limit of the questionnaire, it lacks objective indicators to measure the professional knowledge of physicians. Finally, further research can take more relevant factors into considerations, such as physician's expertise and other organization-level factors that affect the physicians' KAP of the diffusion and utilization of hepatic CEUS or other appropriate health technologies. Besides, we will further study the influence of corresponding variables in future research.



CONCLUSION

By taking hepatic CEUS as an example, this study verified the influencing mechanism of organizational atmosphere and organizational practice on KAP toward the diffusion and utilization of corresponding technology. It is recommended to develop an organizational atmosphere of advocating technology innovation within the medical alliance and its member institutions. Additionally, to further expand the technology use to a wider scope, it also highlights the importance of establishing organizational SM. Some concrete supporting countermeasures are strongly recommended, such as sharing up-to-date information on corresponding technology or innovation, allocating special funds and personnel for technology innovation diffusion, and providing more training and guidance for newly introduced technologies.
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Background and Objective: Investigating the knowledge, attitudes, and practices about the coronavirus disease 2019 (COVID-19) among healthcare workers (HCWs) could be an early step toward identifying their potential educational needs and possible factors involved in misinformation. The objective of this study was to investigate the knowledge, attitudes, and practices about COVID-19 among healthcare workers in Iran during the first wave of the pandemic.

Materials and Methods: The current descriptive-correlational study was conducted during the 1st days of the COVID-19 epidemic in Iran from March 24th to April 3rd, 2020. Participants included all healthcare workers at hospitals, including physicians, dentists, pharmacists, nurses, midwives, laboratory and radiology assistants, and other hospital professionals during the study period. Data were collected through an online self-administrative questionnaire.

Results: The responses of 1,310 participants were analyzed, of which 900 (68.7%) were female. The mean (SD) knowledge score was 25.4 (3.3), 84.7% out of 30. More than 90% of participants correctly recognized the main symptoms, transmission route, and preventive measures for COVID-19. The mean (SD) attitude score was 16.9 (1.1), 93.9% out of 18. Most participants agreed with keeping safe physical distancing, self-isolation upon symptom onset, and city lockdowns. The mean (SD) score for general practices about COVID-19 was 20.8 (2.0), 86.7% of 24.

Conclusion: The knowledge and practice of HCWs were appropriate, and their attitudes were mainly positive. However, there is still room for improvement regarding concerning misinformation and quackeries about COVID-19.

Keywords: COVID-19, healthcare workers, knowledge, practice, SARS-CoV-2


INTRODUCTION

The coronavirus disease 2019 (COVID-19) rapidly turned into a pandemic with catastrophic aftermath (1), resulting in 359 M confirmed cases and 5.62 M deaths worldwide (1). To contain the community-level spread of SARS-COV-2 and alleviate the overburdening of health care systems, physical distancing measures along with school closures and lockdown have been implemented in many countries (2).

Since the beginning of the crisis, healthcare workers (HCWs) have been the front-line defense in treating patients with COVID-19 to help mitigate and control the infection (3). The battle against COVID-19 has resulted in an increased risk of infection, along with fear of SARS-CoV-2 transmission to family members of HCWs (4). The risk of a positive test for COVID-19 was increased among front-line HCWs; thus, all the necessary measures must be taken to minimize infection spread among HCWs (5).

The transmission risk of COVID-19 among HCWs is positively associated with overcrowding, inadequate ventilation facilities, and environmental contamination. Nevertheless, this risk is likely fueled by insufficient knowledge about COVID-19, especially the infection prevention practices. HCWs' knowledge about COVID-19 could also affect their attitudes and practices. Improper attitudes and practices could directly or indirectly put HCWs at risk of infection (6). Furthermore, HCWs are considered valuable sources of health education for the public. Thus, their knowledge, attitude and practice related to COVID-19 could also indirectly impact the healthcare authorities' response to COVID-19 (7).

Investigating the knowledge, attitudes, and practices about COVID-19 among HCWs could be an early step toward identifying their potential educational needs and possible factors involved in misinformation, stigmatization, and improper practices (8, 9). The objective of this study was to investigate the knowledge, attitudes, and practices about COVID-19 among healthcare workers in Iran in the early days of the pandemic via an online survey.



MATERIALS AND METHODS

This study was approved by the Ethical Committee of Shahid Beheshti University of Medical Sciences under code IR.SBMU.RETECH.REC.1399.1258. Participation was anonymous and upon the participant's own decision.


Setting and Sampling

This anonymous network-sampling survey was carried out in the early days of the COVID-19 pandemic from March 24th to April 3rd, 2020, in Iran. Data collection was conducted via an online self-administrative questionnaire in the Google Docs platform. An online invitation post including a link to the questionnaire was circulated on the groups with healthcare workers on popular social networks in Iran, including Telegram, WhatsApp, Instagram, Twitter, and LinkedIn. To initiate the circulation, a network of medical students from all 31 provinces of Iran were asked to send the invitation to healthcare workers. Participants were selected via convenience sampling method and included healthcare workers with professional doctorate degrees, including physicians, dentists, and pharmacists; and healthcare workers without professional doctorate degrees, including nurses, midwives, laboratory and radiology assistants, and other professionals working at hospitals who were of Iranian nationality, were currently working in Iran, and agreed to participate in the study. From the Cochran formula, a 5% type I error was considered and p and q were set at 0.5, and the total sample size was calculated to be 1,440.



Variables and the Questionnaire

Variables included sociodemographic characteristics, knowledge about COVID-19, attitudes toward COVID-19, and practices during the pandemic. Sociodemographic characteristics included participants' age, sex, ethnicity, education, and marital status.

The knowledge section included questions about symptoms of COVID-19, signs, factors associated with poor prognosis, their self-evaluation about their knowledge, source of information and statements on general knowledge.

The attitudes section enclosed statements about attitudes toward COVID-19. In response to these statements, participants could choose an item from the five-point Likert scale. The section included questions regarding their attitude toward required preventive measures including social distancing, handwashing, city lockdown, closure of schools, businesses and universities, online shopping, family visits and travel during the pandemic, and their attitudes toward source of the pandemic, religious beliefs, perspective about the pandemic future and feeling ashamed by getting sick during pandemic.

The practices section included questions about self-isolation and care-seeking, preventive measures, wearing facemasks, handwashing, leaving town, and general practices about COVID-19 (8, 9).

A panel of experts evaluated the content validity of the questionnaire. An item discrimination analysis was conducted for each scale to eliminate too tricky or easy items. Factor analysis was performed for factor structure. Separate test-retest over 2 weeks were held for the three scales of the questionnaire. The test-retest correlation for the knowledge scale was 0.86; Kuder-Richardson-20 was used to prevent the overestimation of internal consistency; the coefficient was 0.85. The test-retest correlation for the attitudes scale was 0.87; the coefficient alpha was 0.89. The test-retest correlation for the practice scale was 0.91; the coefficient alpha was 0.92. The pilot survey was conducted on 20 men and 20 women, who were recruited via convenience sampling method. The responses of the pilot population were not included in the final study.



Data Analysis

To score the knowledge about COVID-19, one point was awarded to each correct answer. To analyze the attitudes, “I strongly agree” and “I agree” were considered as “I agree”; and “I strongly disagree” and “I disagree” were considered as “I disagree” and one point was awarded to each correct answer. To score the practices about COVID-19, one point was awarded to taking each right measure or not taking each wrong measure. For the key proportions using the exact binomial distribution, the 95% confidence interval (95% CI) was reported. Categorical variables were analyzed by the Chi-Square test. For analyzing the differences among means of two groups and three groups or more, an independent-sample t-test and one-way analysis of variance (ANOVA) test was used, respectively. Statistical analyses were performed using IBM SPSS Statistics version 21.




RESULTS

From 1,440 participants, 76 were excluded from the study due to not completing the questionnaire, and 54 due to residence in countries other than Iran at the time of the study. Thus, the responses of 1,310 participants were analyzed, among whom 900 (68.7%) were female. The mean (SD) age of participants was 29.4 (10.4): being 30.4 (10.3) among men and 27.3 (10.0) among women. Other sociodemographic characteristics of participants, including marital status, ethnicity, education, and gender, are presented in Table 1.


Table 1. Sociodemographic characteristics of participants.
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Knowledge
 
Symptoms of COVID-19

More than 95% of all HCWs have known the prevalent symptoms of COVID-19, including fever (97.1%), cough (95.2%), and dyspnea (95.8%); however, <50% of participants recognized the rare symptoms of COVID-19: sneeze, rhinorrhea, loss of consciousness and confusion. Although 93% of HCWs reported the worsening of dyspnea as a red flag of COVID-19, <80% of participants recognized that severe COVID-19 could present itself by a persistent fever, exacerbation of coughs, and productive coughs (Table 2).


Table 2. Knowledge of participants regarding famous symptoms and red flags of COVID-19.
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Susceptibility to Severe COVID-19

Almost 80% of HCWs recognized the factors of making patients susceptible to severe COVID-19, including ages of more than 60, diabetes mellitus, and chemotherapy. However, only 851 (65.6%) of HCWs reported hypertension as a susceptible factor. In addition, obesity and overweight were recognized as a predisposing factor by 527 (40.6%) participants (Table 3).


Table 3. Knowledge of participants regarding factors making patients susceptible to COVID-19.
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Estimations on Pathogenicity, Hospitalization Rate, Case Fatality, and Production Number

Table 4 provides the responses of HCWs regarding the estimation of pathogenicity, hospitalization rate, case fatality, and production number of COVID-19.


Table 4. Participant's estimation on pathogenicity, hospitalization rate, case fatality, and production number.
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High-Risk Settings for COVID-19 Transmission

Almost all participants (>90%) have recognized the vulnerable places regarding COVID-19 transmission, including hospitals, sports complexes, religious facilities, and public transportation; however, only 915 (69.8%) of HCWs have reported schools as a high-risk setting.



Source of Information

When the participants were asked about their main routes and sources of information about COVID-19, 636 (48.5%) said Telegram, 578 (44.1%) audiovisual media including radio and television, 374 (28.5%) Instagram, 297 (22.7%) scientific articles, 293 (22.4%) news agencies, 141 (10.8%) pamphlets and posters, 98 (7.5%) print media and 74 (5.6%) Twitter.



General Knowledge About COVID-19

More than 90% of participants correctly responded to the questions regarding the cause of COVID-19, its route of transmission, and major preventive care. However, some 113 (8.6%) participants said eating garlic would prevent them from getting COVID-19. The mean (SD) knowledge score was 25.4 (3.3), range = 4–30, 84.7% out of 30. Considering the question about their self-evaluation on the level of knowledge about COVID-19, 422 (32.2%) considered their knowledge was sufficient, 770 (58.8%) fair, and 118 (9.0%) insufficient. The mean (SD) knowledge score of participants with professional doctorate degrees was significantly higher than other educational levels [26.3 (2.7); 95% CI: 26.1–26.5 vs. 24.6 (3.4); 95% CI: 24.4–24.9, p < 0.001]. In addition, the mean (SD) knowledge score of participates who declared their knowledge about COVID-19 sufficient, was higher [26.4 (2.7); 95% CI: 26.1–26.6 vs. 24.9 (3.4); 95% CI: 24.7–25.1, p < 0.001]. No significant differences were observed between the knowledge scores of students and their other sociodemographic variables (Table 5).


Table 5. Frequency of participants' answers to questions about general knowledge about COVID-19.
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Attitudes

When participants were asked about their reaction if they would get COVID-19, 1,213 (92.6%) considered self-isolation and resting at home, 1,148 (87.6%) seeing a doctor in case symptoms get worse, and 30 (2.3%) continuing daily life.

Considering the question asking the possibility of bioterrorism purposes of COVID-19, 238 (18.2%) said very high, 283 (21.5%) high, 357 (27.3%) fair, 192 (14.7%) low, and 240 (18.3%) very low.

In response to the question considering the danger level of the current pandemic, 552 (42.1%) said very high, 611 (46.7%) high, 139 (10.6%) fair, 7 (0.5%) low, and 1 (0.1%) very low.

As many as 1,170 (89.3%) participants reported that nations would finally defeat the disease. Regarding the period of time it would take to control, 3 (0.2%) said <1 months, 277 (21.1%) 1–3 months, 490 (37.5%) 3–6 months, 176 (13.4%) 6–9 months, 148 (11.3%) 9–12 months, 190 (14.6%) >1 year, and 25 (1.9%) had no idea.

Most respondents had positive attitudes toward COVID-19. The mean (SD) score for attitudes about COVID-19 was 16.9 (1.1), range = 13–18, which is 93.9% of 18 (Table 6). The majority of participants agreed with keeping safe physical distancing, self-isolation upon symptom onset, and city lockdowns (Table 6).


Table 6. Attitudes of health care workers regarding the COVID-19 pandemic.
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Practice
 
Preventive Measures for COVID-19

Table 7 provides the responses regarding preventive measures for COVID-19 taken by HCWs. Among those who reported wearing facemask as a preventive measure, 236 (66.1%) reported wearing surgical masks, 114 (31.9%) N95 masks, 81 (22.7%) cloth masks, and 35 (9.8%) homemade masks; however, 25 (7.0%) said wearing no masks. The mean (SD) duration of waring each mask was 4.8 (5.0) hours, median (IQR) = 3.0 (2.0–6.0).


Table 7. Preventive measures of healthcare workers for COVID-19.
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Among responders, the mean (SD) and median (IQR) times of daily handwashing were 13.1 (12.9) and 10.0 (6.0–15.0), respectively. In addition, participants reported the mean (SD) duration of handwashing was 23.3 (12.3), median (IQR) = 20.0 (20.0–30.0).

The mean (SD) times of daily hand-rub with alcohol-based hand sanitizers among participants was 5.7 (11.2), median (IQR) = 3.0 (1.0–6.0), respectively. The mean (SD) duration of hand-rub was 12.2 (11.4) seconds, median (IQR) = 10.0 (5.0–20.0), respectively.



General Practices About COVID-19

The mean (SD) score for general practices about COVID-19 was 20.8 (2.0), range = 10–24, which is 86.7% of 24 (Table 8). The mean (SD) practice score of participates whose source of knowledge was scientific articles was higher 23.4 (2.3); 95% CI: 23.1–23.6 vs. 21.9 (1.8); 95% CI: 21.7–22.1, p < 0.001. No significant differences were observed between practice scores of participants and their other socioeconomic features.


Table 8. General statements regarding practices of participants about COVID-19.
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DISCUSSION

Herein, we provided a national survey on the knowledge, attitude, and practice of HCWs during the early days of the COVID-19 epidemic in Iran. HCWs' knowledge score about COVID-19 was satisfactory. More than 90% of HCWs correctly identified the cause of COVID-19, its route of transmission, and major preventive practices. The three most renowned symptoms, including fever, dyspnea, and cough, were correctly recognized by HCWs, which is similar to some other studies (10–12). However, other less-discussed symptoms such as myalgia, malaise, ageusia, anosmia, and gastrointestinal symptoms were less known among HCWs. It could be suggested that this could be due to the fact that the study was conducted in the early months of the epidemic in Iran when many aspects of the disease were still unknown (13, 14). Although more than 90% considered respiratory diseases and age>60 as predisposing factors, almost 65% did recognize hypertension, despite imposing significant hazard, and only 40% realized severe obesity as a prognostic factor. In another study, most HCWs reported that patients with COVID-19 and obesity are more likely to develop more severe conditions (15). While patients with diabetes indicate higher mortality due to COVID-19 compared with patients without any underlying comorbidities (16), 13% of HCWs did not recognize diabetes as a prognostic factor. HCWs' median estimation for the case fatality rate of COVID-19 was 5%, which was similar to the observed case fatality rate of Iran (17). Unlike commonly believed by the public, 92% of HCWs said COVID-19 would also affect the children, which was similar to some other studies (11, 18).

Even though the World Health Organization created a particular webpage to tackle the main misbeliefs and myths regarding COVID-19 infection from the initial days of the epidemic, HCWs had some misbeliefs about COVID-19, too (19). Some 9% of HCWs considered eating garlic to have a preventive effect against COVID-19. Although it has been shown that the transmission of SARS-COV-2 through insects is impossible due to their failure of replicating in mosquitos, as many as 9.5% of HCWs said that COVID-19 could be transmitted via insects (20). Surprisingly, some 16% said that washing hands just with water is enough for sanitization. About 45% said that nasal wash with a saline solution would prevent people from COVID-19. Misbeliefs regarding COVID-19 infection among HCWs were not limited to Iran. Some 16.1% of Nigerian Healthcare workers declared eating garlic can cure COVID-19 (21). Almost 64.4% and 80% of Egyptian HCWs thought COVID-19 is transmissible through arthropods and identified nasal saline washing as a major route of prevention, respectively (22).

Considering the primary source of information about COVID-19 infection, social media, mainly Telegram followed by audiovisual media including radio and television, were significant sources of information among participants. Although social media are promising routes of rapid delivery of health information, it could also be a threat due to disseminating wrong information to undermine the public health response, which is called “COVID-19 infodemics” by the World Health Organization (23). It is worth mentioning that participants who gained information from more scientific platforms, including scientific articles, have better knowledge scores, which underlines the importance or validity of the information sources. Consistently, in this study, we showed that the mean knowledge score of HCWs with professional doctorate degrees was significantly higher than in other groups.

Only 32% of HCWs considered their level of knowledge about COVID-19 to be sufficient. Moreover, 9.0% considered it to be insufficient. Considering the significant role of HCWs in delivering health information to society, it is crucial that they have a sufficient level of knowledge about COVID-19, which is a rapidly evolving health crisis. It is worth mentioning that HCWs who considered their knowledge level about COVID-19 to be sufficient had higher general knowledge scores.

The attitudes of HCWs toward COVID-19 were mostly positive. Some 89% reported that the COVID-19 pandemic would eventually be controlled. Nevertheless, only 64.9% and 71% of Pakistani and Ugandan HCWs believed that the COVID-19 epidemic would finally be contained, respectively (10, 24). Some 88.7% of HCWs correctly recognized the danger of the current situation and the necessity of keeping safe physical distancing, self-isolation upon symptom occurrence, and city lockdowns, which was similar to Pakistan and Egypt (22, 25). Most participants declared that they feel responsible for wearing masks and other preventive measures.

Some 93% of HCWs considered self-isolation and resting at home to be the right measure for COVID-19 patients. Almost all HCWs would notify their employers as soon as the appearance of COVID-19 symptom and HCWs said that they would allow their employees to leave their work, as soon as their COVID-19 symptoms appear. However, it is worth mentioning that workplace-related violence against HCWs would negatively affect this opinion in practice. In Iran, medical education is integrated with hands-on health services. The basis of medical education in governmental hospitals is fundamentally hierarchical and arbitrary and is comparable to that of a military campus (26). In these circumstances, the principal executive forces at hospitals, particularly medical students, interns, and residents, hit the bottom of the authority pyramid and were vulnerable to abuse and violence. In addition, violence is often exacerbated by emergencies, including the current COVID-19 pandemic (27). Therefore, it is to be expected that contrary to what has been stated about being allowed to leave the workplace upon COVID-19 symptoms emergence, the majority of authorities in hospitals would not agree with the HCWs and medical students' sick leave.

Only 14% said that having the pandemic under control would take more than a year. This would suggest the incapability of HCWs to see the bigger picture and their unfamiliarity with pandemics. Thus, it could be suggested that more attention be given to public health at medical schools (28).

HCWs' practice score was sufficient. Some 98% of HCWs said they wore surgical or N95 masks to prevent COVID-19. Previous studies have revealed that 78.8% of HCWs had appropriate practice toward the adherence to COVID-19-related infection control principles (29). The median time of wearing each disposable facemask to reduce the transmission of germs was reported to be 3 h. The median time of washing hands with soap and water was 20 s, which is consistent with the recommendations of the Centers for Disease Control and Prevention (30). Almost all HCWs said they had not traveled nor met their beloved family members during Nowruz. They also declared that they had not visited a graveyard on the last Thursday before Nowruz. The initial 13-days of the Persian new year is called Nowruz, which coincided with the 1st days of COVID-19 epidemic and subsequently social-distancing policy implementations in Iran.

There were major non-scientific practices among HCWs. Almost 10% said that they did not follow the handwashing protocols before touching their face, which was similar to Pakistani HCWs (25). Almost half of HCWs said they took vitamin supplements to prevent COVID-19. A possible explanation is that HCWs are actively involved in counseling the patients with various diseases to consume vitamin supplements, which leads to positivity in their attitude regarding the consumption of vitamins and dietary supplements in general (31). Previous studies have shown higher HCWs' personal use of dietary supplements (32–34). In addition, former reports about the potential impact of dietary supplements toward COVID-19 prevention would augment the tendency of HCWs to consume vitamins (35). Surprisingly of note that there were some HCWs that were involved in quackery. Some 13 participants said they took oral Imam-Kazem-drug for prevention, and three declared the anal usage of violet oil in order to prevent COVID-19. Although investigating regarding complementary and alternative medicine has been of paramount importance since the 1st days of the pandemic, exploiting all unapproved medications is under question due to possible miserable consequences (36, 37). However, it could be suggested that the panic and fear which was bred at the initial days of the epidemic in Iran could lead to current malpractices.



STRENGTHS AND LIMITATIONS

The current study is a large nationwide study that aimed to assess the knowledge, attitude, and practice of healthcare workers at the initial days of the COVID-19 epidemic in Iran. The study gathered data from various groups of healthcare workers, including physicians, dentists, pharmacists, nurses, and midwives. The study findings could help authorities to identify major gaps in HCPs' knowledge and practices.

We also acknowledge the limitations of the study. Giving the social-distancing rules during the study period, data were gathered through online platforms. Therefore, the connection to HCWs, who are working in rural areas, was with difficulties. Participants were asked to send the questionnaire to their coworkers in rural areas to ensure higher participation of those groups; however, such voluntary measures are not guaranteed. In addition, as the participants were not asked whether they worked in the public or private sector, the study did not have the power to compare subgroups in this regard.



CONCLUSION

The knowledge and practice of HCWs were mostly appropriate and the general attitudes of participants were mainly positive. However, there has still been room for improvement regarding misinformation and quackeries about COVID-19. It could be suggested that educational tools would be the most appropriate way of correcting misconceptions and malpractices.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Ethical Committee of Shahid Beheshti University of Medical Sciences under code IR.SBMU.RETECH.REC.1399.1258. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

A-AK, HH, S-HG, and MA-K: conceptualization. A-AK, MA-K, and S-HG: data collection and writing—review and editing. MA-K and S-HG: data analysis. HH, S-HG, and MA-K: writing—original draft. A-AK: resources and supervision. All authors have read and approved the manuscript prior to submission.



FUNDING

This study was supported by Social Determinants of Health Research Center, Shahid Beheshti University of Medical Sciences under code 25602.



ACKNOWLEDGMENTS

The authors would like to thank all people who participated in the study. We appreciate the invaluable contribution of medical students Javad Khanali, Ali Akhoondi, Mohammad-Mahdi Salar-Abedi, and Azadeh Ashrafi. This study was the thesis for the Master of Public Health (MPH) of S-HG.



REFERENCES

 1. Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID-19 in real time. Lancet Infect Dis. (2020) 20:533–4. doi: 10.1016/S1473-3099(20)30120-1

 2. The Lancet Public Health. COVID-19 puts societies to the test. Lancet Public Heal. (2020) 5:e235. doi: 10.1016/S2468-2667(20)30097-9

 3. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical characteristics of 138 hospitalized patients with 2019 novel coronavirus-infected pneumonia in Wuhan, China. JAMA - J Am Med Assoc. (2020) 323:1061–9. doi: 10.1001/jama.2020.1585

 4. Muller AE, Hafstad EV, Himmels JPW, Smedslund G, Flottorp S, Stensland SØ, et al. The mental health impact of the covid-19 pandemic on healthcare workers, and interventions to help them: A rapid systematic review. Psychiatry Res. (2020) 293:113441. doi: 10.1016/j.psychres.2020.113441

 5. Nguyen LH, Drew DA, Graham MS, Joshi AD, Guo CG, Ma W, et al. Risk of COVID-19 among front-line health-care workers and the general community: a prospective cohort study. Lancet Public Heal. (2020) 5:e475–83. doi: 10.1016/S2468-2667(20)30164-X

 6. Zhang M, Zhou M, Tang F, Wang Y, Nie H, Zhang L, et al. Knowledge, attitude, and practice regarding COVID-19 among healthcare workers in Henan, China. J Hosp Infect. (2020) 105:183–7. doi: 10.1016/j.jhin.2020.04.012

 7. Bedford J, Enria D, Giesecke J, Heymann DL, Ihekweazu C, Kobinger G, et al. COVID-19: towards controlling of a pandemic. Lancet. (2020) 395:1015–8. doi: 10.1016/S0140-6736(20)30673-5

 8. Hatami H, Abbasi-Kangevari M, Malekpour MR, Kolahi AA. Knowledge, attitudes, and safety practices about COVID-19 among high school students in iran during the first wave of the pandemic. Front Public Heal. (2021) 9:e680514. doi: 10.3389/fpubh.2021.680514

 9. Abbasi-Kangevari M, Kolahi AA, Ghamari SH, Hassanian-Moghaddam H. Public knowledge, attitudes, and practices related to COVID-19 in Iran: Questionnaire study. JMIR Public Heal Surveill. (2021) 7:e21415. doi: 10.2196/21415

 10. Malik UR, Atif N, Hashmi FK, Saleem F, Saeed H, Islam M, et al. Knowledge, attitude, and practices of healthcare professionals on covid-19 and risk assessment to prevent the epidemic spread: A multicenter cross-sectional study from Punjab, Pakistan. Int J Environ Res Public Health. (2020) 17:1–13. doi: 10.3390/ijerph17176395

 11. Kamacooko O, Kitonsa J, Bahemuka UM, Kibengo FM, Wajja A, Basajja V, et al. Knowledge, attitudes, and practices regarding COVID-19 among healthcare workers in Uganda: a cross-sectional survey. Int J Environ Res Public Health. (2021) 18:7004. doi: 10.3390/ijerph18137004

 12. Mendoza Millán DL, Carrión-Nessi FS, Mejía Bernard MD, Marcano-Rojas MV, Omaña Ávila ÓD, Doval Fernández JM, et al. Knowledge, attitudes, and practices regarding COVID-19 among healthcare workers in Venezuela: an online cross-sectional survey. Front Public Heal. (2021) 9:951. doi: 10.3389/fpubh.2021.633723

 13. Ghadir MR, Ebrazeh A, Khodadadi J, Zamanlu M, Shams S, Nasiri M, et al. The Covid-19 outbreak in Iran; the first patient with a definite diagnosis. Arch Iran Med. (2020) 23:503–4. doi: 10.34172/aim.2020.48

 14. Malekpour MR, Abbasi-Kangevari M, Azadnajafabad S, Ghamari SH, Rezaei N, Rezazadeh-Khadem S, et al. How the scientific community responded to the COVID-19 pandemic: A subject-level time-trend bibliometric analysis. PLoS ONE. (2021) 16:e0258064. doi: 10.1371/journal.pone.0258064

 15. Albahri AH, Alnaqbi SA, Alnaqbi SA, Alshaali AO, Shahdoor SM. Knowledge, attitude, and practice regarding COVID-19 among healthcare workers in primary healthcare centers in Dubai: a cross-sectional survey, 2020. Front Public Heal. (2021) 9:1080. doi: 10.3389/fpubh.2021.617679

 16. Rezaei N, Montazeri F, Malekpour M-R, Ghanbari A, Azadnajafabad S, Mohammadi E, et al. COVID-19 in patients with diabetes: factors associated with worse outcomes. J Diabetes Metab Disord. (2021) 2021:1–10. doi: 10.1007/s40200-021-00910-3

 17. Cao Y, Hiyoshi A, Montgomery S. COVID-19 case-fatality rate and demographic and socioeconomic influencers: Worldwide spatial regression analysis based on country-level data. BMJ Open. (2020) 10:e43560. doi: 10.1136/bmjopen-2020-043560

 18. Zhong BL, Luo W, Li HM, Zhang QQ, Liu XG, Li WT, et al. Knowledge, attitudes, and practices towards COVID-19 among chinese residents during the rapid rise period of the COVID-19 outbreak: A quick online cross-sectional survey. Int J Biol Sci. (2020) 16:1745–52. doi: 10.7150/ijbs.45221

 19. WHO Western Pacific. COVID-19 Advice - Mythbusters. Available online at: https://www.who.int/westernpacific/emergencies/covid-19/information/mythbusters (accessed February 3, 2022).

 20. Huang YJS, Vanlandingham DL, Bilyeu AN, Sharp HM, Hettenbach SM, Higgs S. SARS-CoV-2 failure to infect or replicate in mosquitoes: an extreme challenge. Sci Rep. (2020) 10:11915. doi: 10.1038/s41598-020-68882-7

 21. Ejeh FE, Saidu AS, Owoicho S, Maurice NA, Jauro S, Madukaji L, et al. Knowledge, attitude, and practice among healthcare workers towards COVID-19 outbreak in Nigeria. Heliyon. (2020) 6:e05557. doi: 10.1016/j.heliyon.2020.e05557

 22. Abdel Wahed WY, Hefzy EM, Ahmed MI, Hamed NS. Assessment of knowledge, attitudes, and perception of health care workers regarding COVID-19, a cross-sectional study from Egypt. J Community Health. (2020) 45:1242–51. doi: 10.1007/s10900-020-00882-0

 23. WHO. Managing the COVID-19 Infodemic: Promoting Healthy Behaviours and Mitigating the Harm from Misinformation and Disinformation. Available online at: https://www.who.int/news/item/23-09-2020-managing-the-covid-19-infodemic-promoting-healthy-behaviours-and-mitigating-the-harm-from-misinformation-and-disinformation (accessed February 3, 2022).

 24. Olum R, Chekwech G, Wekha G, Nassozi DR, Bongomin F. Coronavirus disease-2019: knowledge, attitude, and practices of health care workers at makerere university teaching hospitals, Uganda. Front Public Heal. (2020) 8:181. doi: 10.3389/fpubh.2020.00181

 25. Saqlain M, Munir MM, Rehman SU, Gulzar A, Naz S, Ahmed Z, et al. Knowledge, attitude, practice and perceived barriers among healthcare workers regarding COVID-19: a cross-sectional survey from Pakistan. J Hosp Infect. (2020) 105:419–23. doi: 10.1016/j.jhin.2020.05.007

 26. Sahraian A, Hemyari C, Ayatollahi M, Zomorodian K. Workplace violence against medical students in Shiraz, Iran. Shiraz E Med J. (2016) 17:35754. doi: 10.17795/semj35754

 27. Devi S. COVID-19 exacerbates violence against health workers. Lancet. (2020) 396:658. doi: 10.1016/S0140-6736(20)31858-4

 28. Sheringham J, Lyon A, Jones A, Strobl J, Barratt H. Increasing medical students' engagement in public health: Case studies illustrating the potential role of online learning. J Public Heal. (2016) 38:e316–24. doi: 10.1093/pubmed/fdv140

 29. Hesaraki M, Akbarizadeh M, Ahmadidarrehsima S, Moghadam MP, Izadpanah F. Knowledge, attitude, practice and clinical recommendations of health care workers towards COVID-19: a systematic review. Rev Environ Health. (2020) 1:99. doi: 10.1515/reveh-2020-0099

 30. CDC. Considerations for Wearing Masks : Help Slow the Spread of COVID-19. Available online at: https://stacks.cdc.gov/view/cdc/97123 (accessed February 3, 2022).

 31. Frank E, Bendich A, Denniston M. Use of vitamin-mineral supplements by female physicians in the United States. Am J Clin Nutr. (2000) 72:969–75. doi: 10.1093/ajcn/72.4.969

 32. Gardiner P, Woods C, Kemper KJ. Dietary supplement use among health care professionals enrolled in an online curriculum on herbs and dietary supplements. BMC Complement Altern Med. (2006) 6:21. doi: 10.1186/1472-6882-6-21

 33. Dickinson A, Shao A, Boyon N, Franco JC. Use of dietary supplements by cardiologists, dermatologists and orthopedists: Report of a survey. Nutr J. (2011) 10:20. doi: 10.1186/1475-2891-10-20

 34. Burnett AJ, Livingstone KM, Woods JL, McNaughton SA. Dietary supplement use among Australian adults: Findings from the 2011–2012 national nutrition and physical activity survey. Nutrients. (2017) 9:1248. doi: 10.3390/nu9111248

 35. Zhang L, Liu Y. Potential interventions for novel coronavirus in China: A systematic review. J Med Virol. (2020) 92:479–90. doi: 10.1002/jmv.25707

 36. Charan J, Bhardwaj P, Dutta S, Kaur R, Bist SK, Detha MD, et al. Use of Complementary and Alternative Medicine (CAM) and Home Remedies by COVID-19 Patients: A Telephonic Survey. Indian J Clin Biochem. (2020) 36:108–11. doi: 10.1007/s12291-020-00931-4

 37. Yang Y. Use of herbal drugs to treat COVID-19 should be with caution. Lancet. (2020) 395:1689–90. doi: 10.1016/S0140-6736(20)31143-0

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Hatami, Kolahi, Ghamari and Abbasi-Kangevari. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	
	ORIGINAL RESEARCH
published: 18 March 2022
doi: 10.3389/fpubh.2022.782108






[image: image2]

Cognition and Social Behaviors Related to COVID-19 Among Students in Medical Colleges: A Cross-Sectional Study in Guangdong Province of China

Qiu Zhang1,2*, Xiaoya Lu1, Mengxin Liao1, Xinyue Zhang1 and Liqing Yao3


1School of Medical Business, Guangdong Pharmaceutical University, Guangzhou, China

2Research Base of Regulatory Science for Medical Products, Guangzhou, China

3School of Pharmacy, Guangdong Pharmaceutical University, Guangzhou, China

Edited by:
Marcelo Demarzo, Federal University of São Paulo, Brazil

Reviewed by:
Shaolong Wu, Sun Yat-sen University, China
 Daping Li, Guangdong Medical University, China

*Correspondence: Qiu Zhang, zhangqiu@gdpu.edu.cn

Specialty section: This article was submitted to Public Health Education and Promotion, a section of the journal Frontiers in Public Health

Received: 23 September 2021
 Accepted: 18 February 2022
 Published: 18 March 2022

Citation: Zhang Q, Lu X, Liao M, Zhang X and Yao L (2022) Cognition and Social Behaviors Related to COVID-19 Among Students in Medical Colleges: A Cross-Sectional Study in Guangdong Province of China. Front. Public Health 10:782108. doi: 10.3389/fpubh.2022.782108



Background: The COVID-19 pandemic is a public health emergency of international concern. This study aimed to describe the cognition and social behaviors related to COVID-19 among medical college students in China and to explore the relevant factors that have affected individual social behaviors. The study could enrich practical research on the social behaviors of college students during the COVID-19 pandemic.

Methods: From February to April 2020, online questionnaire survey was conducted meticulously. Based on their majors, the students were divided into a medical student group (249 cases) and a near-peer medical student group (397 cases). Descriptive statistics was used to elaborate the cognition related to the pandemic and the status quo of social behaviors among these students. A multiple linear regression model was established to analyze the relevant factors affecting individual social behaviors from various perspectives during the pandemic.

Results: Regarding the cognition situation: 76.32% of those surveyed had good pandemic awareness, and the average general cognition score was 30.55 ± 3.17 points. In terms of social behaviors, the average scores for purposive rational actions and affective actions during the outbreak were relatively high, scoring 8.85 ± 1.72 points (>10 points) and 4.32 ± 1.41 points (>6 points), respectively, while the average value rational actions score was relatively low at 5.95 ± 1.90 points (>10 points). The results of the multiple linear regression model showed that urban college students had higher scores for purposive rational actions; college students with the CCP membership had higher value rational actions scores; school and major were also significant factors affecting affective actions scoring. The COVID-19 cognition score had a significant effect on the social behavior score in all dimensions (P < 0.001).

Conclusions: The cognition of COVID-19 among students in Chinese medical colleges was good, and pandemic cognition was an important factor that affected individual social behaviors. Universities and colleges should strengthen the publicity and education of knowledge related to COVID-19, guide students to internalize their knowledge of the pandemic into positive behaviors, and help to win the battle of pandemic prevention and control.

Keywords: COVID-19 pandemic, cognition, social behavior, medical college students, China


INTRODUCTION

On January 30, 2020, the World Health Organization (WHO) announced that the pandemic would be listed as a “Public Health Emergency of International Concern (PHEIC)”. According to WHO data, as of 0:00 on March 16, 2020, Central European time (7:00 March 16, Beijing time), there were 164,837 confirmed cases of COVID-19 worldwide, including 81,077 in China and 83,760 outside of China. The global “fight against COVID-19” had begun. COVID-19 had attracted the attention of people all over the world since then.

This major public health emergency is not only a challenge to modern medicine and social health service systems but also a solid test of risk perception and health literacy among professionals. Studies have shown that individual cognition and social behaviors are closely related to the effectiveness of infectious disease prevention and control (1). As an important reserve on the frontline of the national anti-pandemic struggle, social behaviors of medical college students significantly affect the prevention and control of the pandemic. However, information and professional knowledge cannot always be internalized into individual behaviors that can actively respond to the pandemic. The present paper tried to clarify these three issues: (1) How to evaluate the cognition and describe the social behaviors related to COVID-19 among medical college students in China? (2) Does the COVID-19 cognition level of medical college students in China influence their social behaviors? (3) What are the factors that influence social behaviors in different dimensions among medical college students in China?

Nonetheless, social studies on COVID-19 have been relatively limited, as the main focus of research has been medical, such as clinical research (2–4), epidemiology (5–7), and vaccines (8–10). In the post-pandemic era, the importance of a country's pandemic control performance and strategic planning experience has become more and more prominent, and the gap in the construction of medical and health services has also been exposed to the public. It is particularly vital to conduct research on COVID-19 from a sociological perspective. In previous studies on major public health emergencies, Cha et al. investigated the cognition and behaviors of medical students in relation to SARS during the 2003 SARS epidemic. It was argued that medical students generally had a high degree of mastery of clinical and etiological knowledge, transmission routes, and prevention knowledge related to the SARS epidemic, as well as better pandemic prevention and control behaviors (11). Pan et al. studied the knowledge and behaviors of bird flu prevention and control of medical college students and found that the most of medical students had satisfactory knowledge of bird flu. In a survey of related questions, the overall average score was 11.08 ± 3.21 points (>22 points). It was found that the students paid more attention to self-protection behaviors and also volunteered to participate in the prevention and control of bird flu (12). In a study of the COVID-19 pandemic, Alsoghair et al. found that Saudi Arabian medical students exhibited a high level of COVID-19 knowledge (83.9%) and an overwhelmingly high degree of preventative behaviors to protect them against COVID-19 (94.1%). Additionally, a significant positive correlation between pandemic knowledge and self-reported preventive behavior scores was reported (13). Taghrir et al. came to a similar conclusion: Iranian medical students had high awareness of COVID-19 knowledge and prevention and control behaviors (14). However, few research have been conducted on cognition and social behaviors related to COVID-19. In-depth exploration of the relationship between them in the Chinese medical student group is also rare. In view of this, we selected Guangdong province, which has the second highest cumulative number of confirmed cases during the COVID-19 epidemic and was also the hardest hit place in the 2003 SARS epidemic, to conduct our survey, aiming to explore the relevant factors affecting individual social behaviors during the pandemic.

As the most populous country of the world, China has made great achievements in the prevention and control of the pandemic, in which medical students have made solid contributions. Medical students are also a key factor in the grassroot public health prevention and control work after the pandemic, as well as the reservoir of future health force. Therefore, it is of great significance to investigate and analyze the awareness, attention, and response as well as the cooperation and empathy capability of Chinese medical college students during the pandemic. This study is expected to make the following contributions: (1) Make more people aware of the COVID-19 cognition of students in Chinese medical colleges. (2) Explore the factors influencing the social behaviors of medical college students during the COVID-19 pandemic.



MATERIALS AND METHODS


Objectives

An online survey was conducted among six medical colleges in Guangdong Province, China: Sun Yat-sen University School of Medicine, Guangzhou University of Chinese Medicine, Guangzhou Medical University, Guangdong Medical University, Southern Medical University, and Guangdong Pharmaceutical University. With reference to the national discipline classification and the research of some domestic scholars, the participants were divided into two groups: medical students (majors with a bachelor degree in medicine after graduation, including clinical medicine, preventive medicine, nursing and other majors) and near-peer medical students (majors other than medicine in medical college, such as English language, law, health management, and pharmacy, etc.) (15). Data were collected online from 1 February 2020 to 28 April 2020. Convenience sampling was used to collect maximized samples. Informed consent and responses to the questionnaire were obtained from 646 of the 662 (97.6%) students who were surveyed.



Methods


Measures

We developed an online, self-administrated questionnaire that focused on (1) general demographic characteristics; (2) COVID-19 related knowledge; and (3) social behaviors during the pandemic. The design of the questions was based on the “novel coronavirus infection pneumonia treatment program (Trial Fifth Edition)” released by the National Health Committee and the “New Coronavirus Transmission Route and Prevention Guidelines” issued by the Centers for Disease Control (CDC) in China, which includes four dimensions: clinical features (possible symptoms), epidemiological characteristics (possible routes of transmission, source of infection, development status of specific drugs and vaccines, precaution, types of susceptible population, types of prevention and control measures), etiological characteristics (comparison with “SARS,” the substance or method of inactivating the virus), and diagnostic criteria (meeting the conditions of a suspected case). We set 36 scores for this category in total and summed the scores obtained. If the scores were more than 28.8 (80%), a good level of cognition was indicated, so poor cognition was indicated for scores were below 28.8. The design of the questions was based on “Basic Concepts of Sociology,” written by the famous German sociologist Max Weber (1864–1920) (16) to classify social behaviors. These behaviors are divided into three dimensions: (1) purposive rational actions (the actors are guided by ends, means and incidental consequences, and after rational weighing, they choose their own goals from a series of goals); (2) value rational actions (the actors ignore the foreseeable consequences, but only to fulfill their instructions on duty, honor, beauty and religious pronouncement); (3) affective actions (the social behavior determined by current emotions or feelings). The maximum score for each dimension was 10, 10, and 6, respectively.



Quality Control

During the questionnaire design phase, we adopted the Delphi method to screen factors repeatedly, and demonstrated the accuracy of the content and logic of the questionnaire. 10 Delphi panelists were experts in management, preventive medicine and sociology. They were represented by the disciplines of management, clinical medicine, public health, and sociology. In each questionnaire module, experts must express their opinion by responding with Disagree/Neutral/Agree. An iterative Delphi round will take place before a final unanimous consensus result was reached. And the collective opinions of each round will be fed back to the members as references for the next round. No experts quitted during the whole process, and the Expert positivity coefficient of each round was 100% (see Table 1). The preliminary questionnaire was distributed to a small range of respondents in the form of a presurvey, aiming to revise and finalize the content of the questionnaire.


Table 1. Consensus-based views and opinions of the Delphi panelists on the questionnaire sections.
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Statistical Analysis

Data was analyzed by Excel and the SPSS statistical software (version 22.0; SPSS Inc., Chicago, IL, USA). The Mann–Whitney U test was employed to compare groups in a univariate analysis, and the independent sample non-parametric Kruskal–Wallis H test was used for multiple sets of data with uneven variance. In the multi-factor analysis, the social behavior score was used as the dependent variable to establish a multiple linear regression model, where the independent variables were general demographic characteristics and cognition variables. Spearman's correlation test was applied to analyze the correlations among purposive rational actions, value rational actions, and affective actions scores. All statistical tests were two-tailed tests, and the significance level was set at α = 0.05.




RESULTS


Basic Information

Of the 646 participants, 205 were male and 441 were female. 249 of them were medical students and 397 were near-peer medical students. Non-Only-Child students accounted for the majority (75.23%) of respondents, and 390 respondents were born in towns. The grade distribution was as follows: freshman 18.42, sophomore 19.97, junior 50.77, senior 6.97, senior fifth 0.15, and students with a master's degree or above 3.72%. In terms of political orientation, there was a high proportion of communist youth league members (72.29%). The proportion of students whose parents engaged in occupations as doctors or nurses was 7.12%. 77.55% of the respondents lived in areas with no confirmed cases. The average score of cognition related to COVID-19 was 30.55 ± 3.17, and 76.32% had a high level of cognition. The average score of purposive rational actions was 8.85 ± 1.72, the value rational actions was 5.95 ± 1.90, and the affective actions was 4.32 ± 1.41.



COVID-19 Cognition

The correct answer rate of research subjects regarding COVID-19 knowledge was between 60 and 80%. However, regarding to the clinical characteristics of COVID-19 and SARS, the correct answer rates were relatively lower at 28.33 and 39.01%, respectively. The accuracy for questions on the substance or method of inactivating the virus was the lowest, only 4.33%. As for the possible symptoms of COVID-19, 34.94% of medical students answered correctly, while 24.18% of near-peer medical students answered correctly, and the difference was statistically significant (χ2 = 8.723, P < 0.05). 57.18% of near-peer medical students were aware of the possible transmission route of COVID-19, while 46.99% of medical students were aware of it, and the difference was statistically significant (χ2 = 6.384, P < 0.05) too. Regarding the prevention and control measures of COVID-19, medical students showed a higher cognition accuracy rate (72.29%), while near-peer medical students had an average score of 60.96%. The difference was also statistically significant (χ2 = 8.311, P < 0.05) (see Table 2).


Table 2. Accuracy of answers to questions on COVID-19-related knowledge.
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Social Behaviors of Students From Chinese Medical Colleges During the COVID-19 Pandemic


The Status of Purposive Rational Actions

The subjects showed acceptable levels of purposive rational actions related to the COVID-19 pandemic and corresponding preventive measures to maintain their own health. More than 80% of the behaviors, such as protective behaviors out-of-home, hygiene habits, and living habits, were adopted. Protective behaviors at home displayed the lowest adoption proportion at 59.60, being carried out by 53.01 of medical students, and 63.73% of near-peer medical students, and the difference was statistically significant (χ2 = 7.298, P < 0.05) (see Table 3).


Table 3. Basic status of three social behaviors during the COVID-19 pandemic.
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The Status of Value Rational Actions

As for value rational actions, our subjects showed room for improvement. It was reported that most of them had not actively participated in the anti-pandemic movement. The proportions of respondents who had implemented the value rational actions such as voluntary activity participation, information learning and dissemination, and pandemic decision-making were 7.89, 31.11, and 38.85%, respectively (see Table 3).



The Status of Affective Actions

The emotions generated by the subjects during the pandemic became more positive through the visualization of behavioral decision-making. These behaviors could be classified into two categories: the high degree of approval for medical work (68.42%) and the career planning in the medical field (30.80%). The proportion of career planning implemented by medical students (46.99%) was significantly higher than that in the near-peer ones (20.65%). And the difference was statistically significant (χ2 = 49.781, P < 0.001). There was no statistical significance between medical students and near-peer ones for the non-positive emotion of “no feelings” (see Table 3).




Comparison of Social Behavior Scores of Different Groups Among Medical College Students in China

Three different dimensions of social behavior scores were used as dependent variables, and 11 factors were used as independent variables, which included not only the pandemic cognition grouping variables and the cognitive scoring numerical variables, but also the variables of gender, major, and political orientation (see Table 4).


Table 4. Comparison of social behavior scores of different groups of medical college students in China.
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Scores for purposive rational actions were significantly affected by the major, birthplace, pandemic cognition score, and pandemic cognition grouping of respondents (P < 0.05). The value rational actions scores displayed significant differences in the political orientation, pandemic cognition score, and pandemic cognition grouping (P < 0.001). For respondents from different schools and majors, political orientations, pandemic cognition scores, and pandemic cognition grouping, the differences in affective actions scores were also statistically significant (P < 0.05).



Multiple Regression Analysis of Social Behavior Scores Among Students From Chinese Medical Colleges

Except for the pandemic cognition score, the independent variables in the model were all categorical variables. After using dummy variables to assign values, the variables whose social behavior scores in each dimension were shown to be statistically significant in the single factor analysis were included in the model. The total scores of each dimension of social behaviors were taken as the dependent variables in the multiple linear regression model. According to Table 5, compared with urban areas, college students with rural birthplaces had lower scores on average for purposive rational actions (P < 0.05). The purposive rational actions scores of college students with better COVID-19 knowledge scores were 20.5% higher than those of college students with lower scores (P < 0.001) (see Table 5).


Table 5. The multiple linear regression results on the purposive rational actions scores of college students from Chinese medical colleges (n = 646).
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The results of the value rational actions model showed that medical college students with a political orientation of “probationary party member or party member” and higher scores on pandemic cognition had higher value rational actions scores (see Table 6).


Table 6. The multiple linear regression results on the value rational actions scores of college students from Chinese medical colleges (n = 646).
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From Table 7, it can be seen that, compared with students from Sun Yet-sen University School of Medicine, students from Guangzhou University of Chinese Medicine showed 9.5% higher affective actions scores during the COVID-19 pandemic (P < 0.05), and students from Guangdong Medical University had lower affective actions scores by 7.8% (P < 0.05). Compared with medical students, near-peer medical students had lower affective actions scores by 24.9% (P < 0.001), indicating that pandemic cognition scores were positively related to affective actions scores.


Table 7. The multiple linear regression results on affective actions scores of college students from Chinese medical colleges (n = 646).
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DISCUSSION

Since the outbreak of COVID-19, the virus has spread to the whole world in a short time period, becoming a major threat to public health. Medical college students are an important reserve force for pandemic prevention and control. So, it is necessary to evaluate their cognition and describe their social behaviors.

In this study, the purposive rational actions of medical college students were generally well-behaved. In detail, the adoption rate of protective behaviors out-of-home, hygiene habits, and living habits all exceeded 80%, which revealed that the vast majority of respondents had rational compliance and development with their own protection. In sharp contrast to this was the value rational actions. In the volunteer activities there was only 7.89% of the respondents participated, and the information learning and dissemination was just 31.11%. This low participation rate may be related to the complexity and sudden outbreak of the COVID-19, and professional medical staff were the first of the rescuers and participants. Medical students, as a reserve force, have not participated in the first wave of prevention and treatment during the investigation period. The epidemic has triggered a deep thinking and discussion about the importance of major in medicine in China, so in affective actions we found that the medical student group had shown higher enthusiasm than near-peer medical students in terms of professional identity and career planning actions. A study by Jan Domaradzki et al. (17) was conducted among 417 healthcare students via online questionnaire, and the result showed that future healthcare professionals expressed a strong interest in active participation during the COVID-19 outbreak.

Our subjects showed good cognition of COVID-19, and also reflected the positive promotion effect on social behaviors. The average score of subjects regarding the cognition related to COVID-19 was 30.55 ± 3.17. 493 participants had a good level of cognition, accounting for 76.32%. This suggested that students from medical colleges had a high level of cognition related to COVID-19, consistent with the results of a study conducted by Ashraf I. Khasawneh et al. (18). But there was no significant differences of most cognition items on COVID-19 knowledge betweem the medical and near-peer medical students, which was also similar with the findings of Zhiyan Gao et al. (19). And according to the study of Yuyi Zhang et al. (20), medical students' cognition of COVID-19 was better than non-medical students. These can possibly be explained by the fact that the students in medical colleges have learned more professional medical knowledges. A study by Mansour Alsoghair et al. (13) showed that academic level was the only significant factor related to the level of COVID-19 knowledge.

Meanwhile, cognition of COVID-19 pandemic was an important positive factor that significantly affected social behavior in different dimensions among medical college students. The scores for the purposive rational actions, value rational actions, and affective actions of college students with higher cognition scores were also higher than those with lower cognition scores (P < 0.001). This result was consistent with the research conducted by Youkun Hu et al. (21) during the SARS epidemic and Mansour Alsoghair et al. (13) during the COVID-19 pandemic. As COVID-19 may coexist with humans for a long term, the quality of relevant medical education was very important (22). To sum up, we suggest that college administrators should offer the knowledge of infectious disease prevention and control as a general course. This can improve students' awareness and promote their response, cooperation and empathy during public health emergencies.

The regression results showed that during the COVID-19 pandemic, scores for purposive rational actions of college students with rural backgrounds were lower. This was specifically manifested in the following aspects: personal hygiene habits, living habits, protective behaviors at home, and protective behaviors out-of-home. The main reasons may be: (1) The pandemic broke out during college vacation, which meant that native families had a greater influence on behavior guidance. One study showed that family support had a significant impact on individual health behaviors (23), while others found that differences in medical care between urban and rural areas, and the relative backwardness of the education level in rural areas resulted in a negative impact (24). (2) Compared to large cities, the availability of information and health resources in rural areas was relatively low. In China, the outbreak of COVID-19 mainly concentrated in large cities with higher population density. So, government allocation of health resources gave priority to these high-risk places.

The results in Table 6 revealed that medical college students who were probationary party members or party members scored higher in value rational actions. This was similar with the findings by the Chinese scholars Bian Fei and Liu Zhiwen (25). They found that party members were more proactive in relevant volunteer activities. And Jan Domaradzki et al. (17) also found that there was a significant positive relationship between students' religiosity and their eagerness to commitment for the sake of the community rather than for personal or egoistic motives in Poland. We suggest that colleges could establish more platforms for students to share and communicate with each other. It was also found that scores of medical students in affective actions were significantly higher than those of near-peer medical students. That may be related to their receipt of more medical education. Accordingly, in addition to imparting professional knowledge, medical colleges should also pass on and strengthen the professional ethics of medical students to save lives and help the wounded.

However, there are several limitations in this research. First, the survey was only conducted within Guangdong Province of China, and the sample size was not large enough. Second, the study was conducted during the pandemic and may lack vertical contrast. A further survey will be conducted to compare the cognition and social behaviors of medical college students after the pandemic. Third, the Chinese government implemented strict measures due to the raging pandemic, so the questionnaires were only submitted by participants through an online platform. Thus, the results may be biased. In future studies, more trained professionals could assist respondents to fill out the questionnaire one-by-one. Finally, due to the inherent nature of the cross-sectional design, it was difficult to establish causal relationships between variables.



CONCLUSIONS

The study found that medical college students in China had a good level of cognition about COVID-19 knowledge. In late 2019 and early 2020, the outbreak of COVID-19 had attracted the attention of the whole world. In a short time, the Chinese government had alleviated fear of the epidemic and improved public protection level through timely and transparent information disclosure. A good cognition level of COVID-19 among medical college students had a positive impact on their social behaviors in all dimensions. Correct awareness of the epidemic could enable students to adopt more targeted and effective protective behaviors. Medical colleges should offer relevant professional courses for students to learn how to prevent and control infectious diseases. And the government should formulate targeted publicity programs to update the knowledge about the pandemic through multiple channels such as Twitter, official government websites and other mass medias. Meanwhile, because of the honor and responsibility for the organization, probationary party members and party members showed more obvious value rational actions in public health emergencies. Therefore, medical colleges should pass on and strengthen the professional ethics of medical students to save lives and help the wounded. It is also an intrinsic drive to promote their cognitive level and social engagement.
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Background: China is a country with a high burden of tuberculosis (TB), and students are the high-risk group for TB. The enrollment scale of colleges has increased dramatically due to the advancement of the enrollment expansion system of Chinese colleges. Consequently, this has brought severe challenges to TB prevention and control in colleges. In 2017, a new TB control guide for schools was issued in China, which included the 8 core knowledge of TB. The target of the overall awareness rate on TB among population was “≥85%,” which was proposed by the “13th Five-Year” National TB Control Plan in China. The cognition of the 8 core knowledge of TB in the new guide among college students is crucial to achieve this target, but few studies on this have been reported. Based on the abovementioned new situation and the new guide, this study aimed to investigate and analyze the cognition, attitudes, and health education needs on TB among freshmen of a medical college in Guangxi province, and discuss how to optimize TB health education in colleges in China.

Methods: A cross-sectional study was conducted among freshmen of a medical college in Guangxi, China. A self-designed questionnaire was used to conduct an on-site questionnaire survey. The data was entered in Epidata 4.4.2.1 and was analyzed using SPSS version 25.0. Including descriptive statistics and t-test, and the criterion for statistically significant difference was p < 0.05.

Results: A total of 583 freshmen responded to the survey questionnaires. Regarding cognition about the 5 related knowledge of TB, 551 (94.5%) freshmen knew about the predilection site of TB, while 333 (57.1%), 328 (56.4%), 257 (44.1%), and 201 (34.5%) freshmen knew about the pathogen, the policies about free treatment, the designated hospitals, and the World TB Day, respectively. Regarding cognition on the 8 core knowledge of TB, the overall awareness rate among the freshmen is 73.3%(3,420/4,664); the awareness rate of the knowledge that “guarantee adequate sleep, reasonable diet, and strengthen physical exercise can reduce the incidence of TB” among them was the highest at 88.7% (517/583); and the awareness rate of the knowledge that “coughing or sputum expectoration occurred for more than 2 weeks should be suspected of infecting TB and seeking medical treatment in time” among them was the lowest at 47.5% (277/583). Whether students received health education on TB (T = 4.267, p = 0.000) and whether students heard of TB (T = 3.739, p = 0.000) are the main factors of cognition. Five hundred sixty-two (96.4%) and 565 (96.9%) freshmen were willing to learn and tell others about the knowledge of TB, respectively. Three hundred seventy (63.5%.) freshmen, the highest amount, were willing to accept TB health education in the forms of “website, Weibo, and WeChat.”

Conclusion: The cognition on the 5 related knowledge of TB among freshmen is unbalanced, and the overall awareness rate of the 8 core knowledge of TB among freshmen still needs to be improved. Freshmen who have not heard of TB and have not received TB health education before enrollment are the key intervention groups. It is recommended that institutions make full use of modern multimedia technology, continuously optimize the health education forms, implement precise policies, and strengthen the theoretical and practical health education on TB from the initial entry of freshmen into colleges.

Keywords: tuberculosis, health education, KAP, freshmen, investigation


INTRODUCTION

Tuberculosis (TB) is a chronic respiratory infectious disease that seriously endangers human health caused by Mycobacterium tuberculosis (MTB). The Global Tuberculosis Control Report issued by the World Health Organization (WHO) showed that an estimated 10.0 million people fell ill with TB in 2019, a number that has been very slowly declining in recent years. Particularly, men and women aged ≥15 years accounted for 88% of the people who developed TB (1).With this being the case, college students (18 ≤ aged ≤ 25 years) are obviously one of the most vulnerable groups infected with TB (2–4). Therefore, strengthening the TB prevention and control in colleges is of great significance to reduce the incidence of TB and achieve the global goal of WHO's End TB Strategy.

China is one of the 30 countries with the highest TB burden in the world, with about 833 thousand TB new cases accounting for 8.4% of the global incidence and ranking third worldwide in 2019 (1). The fifth national TB survey conducted in 2010 showed that the prevalence of active TB was 459/100,000 when compared with the prevalence of 466/100,000 in 2000. However, it is estimated that 44.5% of China's population were infected with TB, representing an enormous challenge to public health (5–7). In recent years, the number of college students is increasing due to the dramatic increase in expansion of the enrollment scale of Chinese colleges. Hence, the situation of TB prevention and control in colleges becomes more serious (8, 9). On college campuses, it is easy for a breakout of TB to occur if TB patients appear because of the high degree of person-to-person interactions and relatively crowded dormitory settings (10–13). Hence, TB prevention and control in schools has been incorporated into the national TB Control Plan. The new TB control guide for schools was issued in the year 2017 in order to respond to the challenge, strengthen health education, and improve the cognition on TB among students. It is essential to timely understand the cognition, attitude, and practice of TB among college students. There have been many relevant studies on the cognition on TB among college students, but the relevant reports in freshmen group based on the new guide and the new situation are few in China.

Guangxi Zhuang Autonomous Region is an underdeveloped southwestern region of China where the TB epidemic is relatively serious. Studies have shown that TB cases among students are mainly concentrated in high school and college students (14, 15). Hence, improving the cognition on TB among college students is an important measure to control the TB epidemic in colleges of Guangxi (12). However, there are few reports on the cognition on TB among college students, particularly among college freshmen in Guangxi. Based on the new TB control guide, this study carried out investigation among freshmen in a Medical Colleges of Guangxi in order to understand the cognition, attitude, and health education demands on TB among freshmen, discuss the countermeasures of improving the cognition on TB of students, and the possible ways of optimizing TB health education in colleges.



MATERIALS AND METHODS


Study Area

This study was conducted in a medical college from November 1, 2019 to December 30, 2019. The school is located in the city of Nanning, the capital of Guangxi Zhuang Autonomous Region where the burden of TB is heavier. The school has formed a complete education and training system for bachelor's, master's, doctoral, and post-doctoral. It currently has 7 college disciplines including medicine, management, education, and so on. There are a total of 3,100 undergraduate freshmen enrolled in September 2019, of which the ratio of the number of clinical medicine and non-clinical medicine was about 2.5:1.



Study Design

A cross-sectional study was conducted among the freshmen of a medical college in Guangxi. A stratified cluster random sampling method was adopted to select all the students that were from eight clinical medicine classes and four non-clinical medicine classes to conduct the survey. All participants signed an informed consent form.



Data Collection

The data was collected using a self-designed questionnaire which was according to the relevant literature being issued by China for conducting an on-site questionnaire survey. The questionnaire was initially pre-tested among 20 freshmen with accordance to feedback. This group of freshmen were later excluded from the study. The questionnaire was distributed to the freshmen by trained investigators, and the responses were self-administered by the respondents.

The questionnaire was divided into four parts. The first part includes questions on participants' socio-demographic characteristics including gender, ethnicity, birthplace, whether you have heard of TB, whether you have received TB health education, etc. The second part focuses on the cognition and the ways of learning about the knowledge of TB, including the five related knowledge of TB (there are the World TB Day,the pathogens, the common incidence location, the related free policies, and the designated hospitals of TB) and the eight core knowledge of TB (the transmission route, suspected symptoms, prevention and treatment measures, etc.) that were formulated according to the “School TB Prevention and Control Work Regulations (the edition of 2017)” (16). The third part focused on the related attitudes toward TB, including the attitude toward learning and disseminating the knowledge of TB and the attitudes toward patients with TB. Lastly, the fourth part focused on the demand for the ways of TB health education that are being implemented in colleges. The questionnaire consisted of both multiple-choice questions with single and multiple answers.



Indicator Definition

This study evaluated the cognition level of TB among respondents by calculating the following two indicators separately: ① Awareness rate of the single knowledge (%) = the number of people surveyed who answered a certain item correctly/the number of valid surveys*100%; and ② Total awareness rate of the eight core knowledge (%) = ∑ The number of items that answered correctly of each survey respondent/(number of valid surveys*8)*100%.



Data Analysis

The questionnaire data was entered using the software EpiData3.1 (EpiData Association, Denmark) by double-entry and verify. The statistical analysis was performed with the software Spss25.0 IBM Corporation, Armonk, State of New York). The statistical description was mainly based on the composition ratio and rate, and the difference analysis adopts the t-test. A p < 0.05 was considered significant.



Ethical Approval and Confidentiality

The ethical approval was provided by the Research Ethics Board of Health (REBH), Guangxi Medical University, China. In addition, administrative clearance was obtained from the college administration. All the participants signed an informed consent form before participating in this study. The survey data is protected using a password encrypted folder in the principal investigator's and co-investigators' computers.




RESULTS


Socio-Demographic Characteristics

A total of 587 questionnaires were distributed and 583 valid questionnaires were returned. The valid questionnaire rate was 99.3% (583/587). Table 1 shows that in 583 freshmen, the average age was 18.4 years (SD.722; Range 18–21 years), 343 of whom are female (accounting for 58.8%), 413 of whom are of Han nationality (accounting for 70.8%), 402 of whom are in clinical classes (accounting for 69.0%), 343 of whom come from rural areas (accounting for 58.8%), 522 of whom have heard of TB before attending college (accounting for 89.6), and 309 of whom have received TB health education before attending college (accounting for 53.0%).


Table 1. Socio-demographic characteristics of study freshmen (n = 583).
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The Cognition About the Knowledge of TB Among Freshmen
 
The Cognition About the 5 Related Knowledge of TB

Table 2 shows that in the cognition on the five related knowledge of TB among freshmen, 551(94.5%) freshmen knew about the predilection site of TB, the highest reported among the values, while 333 (57.1%), 328 (56.4%), 257 (44.1%), and 201 (34.5%) freshmen knew about the pathogen, the policies about free treatment, the designated hospitals, and the World TB Day, respectively. All four of which reported a relatively low sequentially.


Table 2. The cognition of freshmen about the five related knowledge of tuberculosis (n = 583).
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The Cognition About the Eight Core Knowledge of TB

Table 3 shows that in the cognition on the eight core knowledge of TB, the overall awareness rate among the freshmen is 73.3% (3,420/4,664). Meanwhile, the awareness rate of the knowledge that “guarantee adequate sleep, reasonable diet and strengthen physical exercise can reduce the incidence of TB” among them was the highest at 88.7% (517/583), and the awareness rate of the knowledge that “coughing or sputum expectoration occurred for >2 weeks should be suspected of infecting TB and seeking medical treatment in time” among them was the lowest at 47.5% (277/583).


Table 3. The cognition about the eight core knowledge of TB among freshmen (n = 583).
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The Factors Associated With the Total Awareness Rate of the Eight Core Knowledge of TB

The t-test is used to analyze the factors associated with the total awareness rate of the eight core knowledge of TB among freshmen. Table 4 shows that whether students received health education on TB (t = 4.267, p = 0.000) and whether students have heard of TB (t = 3.739, p = 0.000) are influencing factors. Freshmen who have heard of TB and received TB health education before enrollment have a higher awareness rate of the 8 core knowledge of TB.


Table 4. The factors associated with the total awareness rate of the eight core knowledge of TB.
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The Ways of Obtaining the Knowledge of TB

Thirty-six percent, 30.2%, and 28.8% of freshmen claim to obtain knowledge on TB through “school health education,” “publicity boards, slogans, posters,” and “newspapers, magazines, books,” respectively (Figure 1).


[image: Figure 1]
FIGURE 1. The ways of obtaining the knowledge of TB.




The Related Attitudes Toward TB

Table 5 shows that the attitudes toward the knowledge of TB. It shows that 96.4 and 96.9% of freshmen are willing to learn and tell others about the knowledge of TB, respectively. Regarding attitudes toward classmates who had suffered TB, 39.5% of freshmen chose “be more caring and considerate of him or her,” and 11.7% of them chose “don't know what to do”.


Table 5. The related attitudes toward TB (n = 583).
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The Demands for the Ways of TB Health Education

Table 6 shows that 63.5, 55.6, and 53.2% of the students were willing to receive health education on TB through “Website, Weibo, WeChat,” “TB Day Publicity Campaign,” and “Publicity Columns, Slogans, and Posters”, respectively. Regarding the presentation of online health education, 66.4 and 64% of freshmen preferred presentations that comprised of “text + video” and “text + picture,” respectively.


Table 6. The willingness of freshmen to accept different ways of TB health education (n = 583).

[image: Table 6]




DISCUSSION

Tuberculosis health education is one of the TB control strategies in China. The goal is to raise the awareness of TB prevention and treatment policies and knowledge among different groups of people. This is so that they can adopt appropriate behaviors, ultimately implement TB control strategies, and achieve the goal of controlling the TB epidemic. Due to the differences in the needs of TB prevention and treatment, the role that playing, and the benefits and ability of acceptance between different groups of people, it is necessary to carry out targeted TB health education. College students are currently amidst the digital age. Hence, surfing the internet has become their main daily activity (17). Consequently, they not only have a strong understanding and acceptance of knowledge, but they can also spread the knowledge of TB to families and communities through the chain “teacher-student-parent-community”. By extension, this provides a great impact on improving the awareness of TB in the whole society. Therefore, to assess the level of knowledge, attitude, and practice (KAP) on TB among college students has become a common focus of research (18–22). The TB prevention and control among college freshmen cannot be ignored, but the related study is scarce (23). In this study, the relevant baseline data was obtained by assessing the cognitive attitude and health education needs of TB among freshmen so as to provide a reference for implementing policy accurately.

The results of this survey showed that the cognition about the five related knowledge of TB among freshmen was unbalanced. There are some incorrect cognitions on TB among freshmen. Some freshmen believe that TB is an acute infectious disease like other common respiratory diseases, while some are unsure of how long the suspicious symptoms of cough and sputum should last and uncertain about whether TB can be cured. Despite this, there is a high level of cognition about the transmission route, the awareness of active consultation after illness, and the routine preventive measures of TB among freshmen (21–24). The overall awareness rate about the eight core knowledge of TB among freshmen is 73.3%, which is lower than the target (≥85%) among populations as proposed by the “13th Five-Year” National TB Control Plan in China.

The result of the t-test reveal that the awareness rate of TB among freshmen is related to the TB health education they received before enrollment and has nothing to do with their basic demographic characteristics. Freshmen with a higher overall awareness rate on the eight core knowledge of TB are those who had suffered TB or had received TB health education before enrollment. However, the breadth and depth of TB education that freshmen have received before enrollment is limited. Hence, the TB health education among college freshmen should be strengthened. Freshmen who have not heard of TB and have not received TB health education before enrollment are key populations in TB health education in colleges. It is necessary to strengthen the theoretical and practical health education on TB from the initial entry of freshmen in colleges.

The study shows that freshmen have a willingness rate of equal or >96%, proving that they are willing to learn and spread the knowledge of TB. However, the passive way of learning and spreading is a limitation as they may be more prone to treat patients with TB in a discriminatory way. Hence, the attitude toward learning and spreading the knowledge of TB among freshmen still needs guidance.

Nowadays, college students are the most active internet user group on campus. Hence, mobile phones and computers have become the main ways for them to socialize and acquire knowledge, a distinctive characteristics of the times. This explains how college students prefer online education platforms with vivid themes, such as “website, Weibo, WeChat”, etc. Most studies also show that the internet has gradually become a new health education tool in colleges as it effectively enriches students' health knowledge and provides an avenue to spread the knowledge of TB to their community. Therefore, actively exploring the Internet + health education form is an inevitable trend to expand and optimize TB health education, which is suitable for the behavioral characteristics of college students.



RECOMMENDATIONS

There are three suggestions being proposed to optimize TB health education in colleges. Firstly, to combine the centralized health education on “World TB Day” on March 24 each year with the daily regular health education, and to extensively publicize the core knowledge of TB on campus. Secondly, to establish a health education model of TB based on peer education, special lectures, and prescriptions of health education. We also recommend relying on new online media platforms that adapt to the preference of college students in order to optimize the organic combination of interpersonal communication and mass communication while evaluating the effect of TB health education (25–27). Thirdly, to carry out comprehensive and systematic health education of TB prevention and treatment theory and practice, emphasize the unity of knowledge and action, and continuously improve the health literacy level of TB prevention and treatment among college students nowadays.



CONCLUSIONS

In summary, improving the cognition level of the knowledge of TB among college students is crucial. Nowadays, the Internet era has brought new opportunities and challenges to TB health education in colleges. The new finding in the study is that the experience and education on TB before entering college are important. Therefore, the TB health education among students should be carried out in all learning stages continuously. In the college campuses, TB health education should be carried out from the students' initial entry to the campus and be adapted to the behavioral characteristics of freshmen. In addition, it should pay more attention to monitor and evaluate the effect of health education timely.
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An outbreak of novel coronavirus (COVID-19) emerged in late December 2019 in Wuhan city, China and spread quickly. Given the seriousness of the disease, this event was declared a public health emergency of international concern (PHEIC) on Jan 30, 2020 by WHO. The COVID-19 knows neither politics nor borders (1, 2). As of 30 January 2022, over 370 million confirmed cases and over 5.6 million deaths have been reported globally (3). According to the summary of a report of 72,314 cases from China, the overall case-fatality rate was 2.3% (4). Hopefully, it is true that COVID-19 has a lower lethality rate than SARS.

In response to COVID-19, surgeons have to rethink almost every aspect of their daily clinical practice. Elective surgery has been canceled and clinic services are scaled back regardless of the health system or geographical boundaries. However, what should medical students learn from this outbreak? First of all, strive to be a human with a strong sense of social responsibility and mission. Surgical education aims to provide students with a foundation of surgical knowledge, practice, and technique. Before that, however, surgical trainees were primarily medical students, who must stand side-by-side with all members of the health care teams to respond to changes in clinical needs caused by the COVID-19 pandemic. According to CDC of China, the extraordinary containment efforts on the Chinese frontline have come at a high price—over 3,000 Chinese medical professionals have been infected with COVID-19 and at least 10 have lost their lives, including surgeons (5). They are the heroes of humanity that should never be forgotten, even though they are only fathers, mothers, sons, or daughters at home. When the next outbreak comes, our medical students will be as responsible as their predecessors. Secondly, strive to be a medical professional with a humanitarian and compassionate outlook. Since the outbreak, tens of thousands of medical workers have devoted themselves to the intensive work of treating patients (6). Whichever frontline they are fighting on, health workers everywhere follow the same oath to treat the sick. Actually, the State Council of China introduced bold plans to revolutionize surgical education on July 11, 2017 (7). Professional attitudes such as compassion, empathy, and ethics must become as recognizable a mark of surgical doctors or medical students in China as a stethoscope. Third, commitment to basic or epidemiology research should be encouraged, even for surgical graduate students and postdocs. This will encourage more medical students to engage in basic medical research and epidemiological research. It has been proved by the COVID-19 outbreak that medical and health research saves countless lives. Although valuable lessons were learned from the SARS epidemic (8), larger systemic changes are still needed so that we can respond more efficiently and effectively when the next epidemic arrives. Fourth, our students need to be able to release their mental stress properly. For a prolonged period since the beginning of the outbreak, the government encouraged people to stay at home; postponed or canceled large public events; and closed schools and universities. This has made many students feel uneasy, especially graduate students of the graduating classes, because they usually have a lot of research to complete by the month of May. West China Hospital, one of the top tertiary hospitals in China has come to a halt; its graduate students and interns are prohibited from returning to school and work. In addition, this hospital has set up special psychological intervention counseling services through telephone and Internet platforms to help people in need, and published a psychological protection manual for free download (9). This is similar to the measures taken by the author's university. Last but not the least, our surgical students should learn to use social media correctly during such community-wide quarantine. In the author's team, the supervisors often hold webcam meetings for medical students to steadily facilitate learning progress. This is the epitome of China's countless university hospitals today. Every coin has two sides. Too much information, not balanced or filtered, may lead to poor healthcare decisions (10). Even worse, the social media panic and misinformation traveled faster than the coronavirus itself (11). Our medical students, as the important bridge between policy makers and the public, should be wise about social media information.

Another point that needs to be highlighted is the violence against medical staff or health professionals, which was a major factor that made several high caliber students second guess their intention to become surgeons. Although it affects health workers in nearly all healthcare settings, the scale, frequency, and viciousness of attacks on surgeons in China are particularly severe (12). It is infuriating that even in the midst of the fight against COVID-19, surgical staff members were violently hurt by our patients. Therefore, it is our sincere hope that health-care professionals will be respected and protected from any violence.

With COVID lasting, the emergence of the new variants, such as alpha, beta, delta, and Omicron SARS-CoV-2 variants, were associated with new waves of infections, sometimes across the entire world (13, 14). In the future, COVID may co-exist with human for a long time just like other virus. Above mentioned measures and viewpoints may still provide effective guidance for medical students, especially for those majored in surgery.

Likewise, similar opinions also apply to other medical, dental or nursing specialties (15–19). It is believed that people and medical personnel all over the world can work together to overcome the battle without smoke. We expect Chinese medical students to grow better after this outbreak. We are also grateful that Western surgical scientists are concerned about surgical education in China.
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Introduction: Like many other countries, the federal government of Malaysia took the initiative to implement nationwide home confinement as a preventive measure in response to the pandemic COVID-19 outbreak, better known as Movement Control Order (MCO). Many have suffered economically, which led to poor states of well-being. This study investigates the relationship between lifestyle, psychological factors affecting eating habits, and physical activity among government servants in states with the highest cumulative cases during the COVID-19 pandemic.

Methods: A cross-sectional online survey was conducted among 210 government servants from four states (Selangor, Sabah, Kuala Lumpur, and Johor) from May 2021 to June 2021. Three validated questionnaires were used, namely, Emotional-Eater Questionnaire (EEQ), and Malay International Physical Activity Questionnaire (IPAQ-M) from López-Moreno et al. (1).

Results: There were significant gender differences (P < 0.001) for supplement intake, with 30.4% among men and 62.3% in women. Almost half (49.1%) were classified as emotional or very emotional eaters. Also, a significant difference (P < 0.005) was found in the perception of boredom and apathy between men (35.7%) and women (31.8%). A majority (56.2%) stated that their mood positively affected their eating habits. The total metabolic equivalent of task (MET) for 132 subjects was 3495.8 ± 3862.7 min/week for physical activity. Significant differences were observed between MET and gender (Mann–Whitney U-test: P = 0.019), with men showing higher MET value (5001.4 ± 5354.0 min/week men, 2864.3 ± 2754.3 min/week women). A significant difference was observed among women for body weight and body mass index (BMI) before and during MCO (P < 0.001). For the emotional eater, there were correlations with eating habits before the MCO for quantity of food intake (P = 0.003), frequency of mealtime (P < 0.001), changes of food habits (P = 0.005), cooking methods (P = 0.016), and frequency of food intake (P = 0.020). There is no correlation (P = 0.577) between psychological factors affecting eating habits and physical activity during COVID-19.

Conclusion: Changes were reported before and during MCO on lifestyle, eating habits, and physical activity. Such information will help design strategies to improve the economic and health status among government servants in Malaysia during the implementation of MCO or something similar.

Keywords: COVID-19, lifestyle, eating habits, psychological factors, physical activity, workers


INTRODUCTION

The rapid spread of COVID-19 continues to substantially impact the economy and well-being of people worldwide. The year 2020 began with the spread of the novel coronavirus outbreak that causes severe acute respiratory syndrome coronavirus 2 (SARS-COV-2) which was named COVID-19 by the World Health Organization (WHO) (2). In January 2020, the WHO has declared the outbreak a Public Health Emergency of International Concern and a Global Pandemic in March 2020.

The infection and spread of the disease at high rates have alarmed health agencies and citizens. The first local case of COVID-19 detected in Malaysia was on January 23, 2020, involving two citizens from Sabah and one from Selangor. The government took a preventive measure to combat the COVID-19 outbreak through social and physical distancing by implementing a nationwide Movement Control Order (MCO) starting March 18, 2020 with the recommendation of the WHO. The MCO was a directive closure of all government and private premises except for essential services which included water, electricity, energy, telecommunications, postal, transportation, irrigation, oil, gas, fuel, lubricants, broadcasting, financial, banking, health, pharmacy, fire, prison, port, airport, security, defense, cleaning, retail, and food supply. In addition, the closing of all nurseries, government, private schools, and public and private higher education institutions was required. A significant increase in cases was seen in October 2020, which caused the Conditional Movement Control Order (CMCO) and the Enhanced Movement Control Order (EMCO) to be implemented in selected states in Malaysia. The social and physical distance practices were crucial in combating the COVID-19 outbreak. However, it has also altered many aspects of life, including lifestyle, psychological factors affecting eating habits, and physical activity during the pandemic (3).

Quarantine or MCO is associated with restriction of movement. It includes daily work routines, which can cause emotional changes such as anxiety or boredom. Changes in eating habits have been reported and associated with greater energy and macronutrient intake during the COVID-19 pandemic (1). As humans are inherently social, long periods of social distancing may put psychological stress which can lead to a higher intake of larger quantities of food to cope with fear and anxiety (4).

The COVID-19 outbreak has also impacted lifestyle and daily work routine. Various studies on lifestyle changes during COVID-19 were conducted, including eating habits, supplementation, smoking habits, alcohol intake, and sleeping patterns. Increased time at home has led to excessive consumption of food which were related to social, emotion, or food cravings, commonly known as “comfort food” to help in reducing stress. “Comfort food” is normally high in simple carbohydrates which aid to reduce stress by inducing high serotonin production, thus positively impacts one's emotions. However, the effect on “comfort foods” is directly proportional to the glycemic index of food, which is closely related to increased risk of obesity, diabetes, and cardiovascular disease, all of which are known to increase risk of complications among COVID-19 victims (5). In addition, psychological factors such as anxiety, loneliness, and boredom have also affected eating habits during the COVID-19 pandemic. The isolation has caused great pressure, resulting in high intake of food. In addition to that, news and information on COVID-19 in social media can be stressful and overwhelming, leading to excessive eating (1).

Increased time spent at home during the COVID-19 has influenced various changes in smoking habits. The study from Di Renzo et al. (5) reported that there was an increment in smoking habits among Italians, while Sidor et al. (6) reported that there were no changes in smoking habits among Polish people. In addition, changes in sleeping patterns during the pandemic has also affected individuals' quality of sleep. A study in the Middle East and North Africa (MENA) reported a decline in sleep quality during the COVID-19 pandemic (7). However, a study in Portugal by Antunes et al. (8) reported that the sleep quality of Portuguese had no changes. An increment in consumption of dietary supplements like Vitamin C and D was seen during the COVID-19 pandemic as an effort to increase immunity. Furthermore, a significant change in the consumption of alcohol caused by increased time spent at home and stress was observed during the pandemic.

The new norm has also altered physical activity during the outbreak. A previous study done by López-Moreno et al. (1) in Spain reported that 44.7% of respondents did not perform any exercises or physical activities during the pandemic due to the limited social and physical distance practiced. In addition, prolonged screen exposure to smartphones, computers, and televisions has contributed to sedentary behavior together with experiencing barriers in doing exercise that resulted from the closure of the recreational parks and sports centers during. This has consequently led to a decline in physical activity level. Additionally, Work from Home Policy (WFH) has contributed to the reduction of movement compared to before the pandemic (9).



MATERIALS AND METHODS


Study Design and Population

This was a cross-sectional study conducted online among Malaysian government servants. Particularly, men and women aged ≥18 years from four states with the highest cumulative COVID-19 cases in Malaysia (Selangor, Sabah, Johor, and Kuala Lumpur). Data were collected from May to June 2021 to assess the lifestyle behaviors, psychological factors affecting eating habits, and physical activity among government servants during the COVID-19 outbreak in Malaysia. Participants were mainly recruited through social media (Facebook, WhatsApp, Telegram, Instagram, and email) and were asked to complete an online questionnaire using the Google Forms web survey platform. A total of 210 participants were recruited, including 56 men and 154 women.



Ethical Aspects

A brief description of the study and its purpose and an informed consent form was provided at the beginning of the electronic page containing the invitation for survey participation. All subjects were considered to have given their consent after clicking the “accept” icon, indicating that they have understood the informed consent requirements. This study has received approval from the Research and Ethics Committee of The National University of Malaysia (UKM) with ethical code: UKM PPI/111/8/JEP-2021-269.



Assessment of Socio-Demographic, Anthropometric, Lifestyle, and Psychological Factors Affecting Eating Habits and Physical Activity Level

Data collection was carried out through a digital self-administered electronic questionnaire using Google Form. The instrument was designed and culturally adapted to be applied in the studied country. It included questions on sociodemographic, anthropometric, lifestyle changes, psychological factors affecting eating habits, and physical activity during the COVID-19 pandemic. The following sociodemographic characteristics were evaluated: age in years; state of living during home confinement (Selangor, Sabah, Kuala Lumpur, Johor); occupation; gender (male or female); educational level (secondary school, vocational education, Foundation/Matriculation, Diploma, Bachelor's degree, Masters, Ph.D.); living status during MCO (living alone, with one person, two persons, three persons, four persons, or more); and whether they are working from home (yes or no). The anthropometric data were collected in Body Mass Index (BMI) (body weight; before and during MCO in kg divided by height in meters squared). A set of questionnaires from López-Moreno et al. (1) were adopted to assess the lifestyle during COVID-19. It included the protection participants used during lockdown (face mask, gloves, and face shield), food habits (increased food consumption, specific food consumed, snacking, cooking practices during MCO, daily number of consumed meals and frequency of meals before and during MCO, sources of food during MCO, three most consumed foods, and soft drinks and type consumed), frequency and type of alcohol consumption, smoking frequency during MCO, dietary supplements consumption during MCO, and sleep quality and exercise before and during MCO with respect to the time and intensity dedicated.

Phychological factors, namely, mood changes during lockdown were evaluated using the Emotional Eater Questionnaire (EEQ) by Garaulet et al. (10), with respect to feeding, nervousness, sleep-problem, and overall feeling about life-affecting eating habits. The EEQ is a 10-item questionnaire developed to assess the extent to which emotions affect eating behavior. The question had four possible replies: (1) never, (2) sometimes, (3) generally, and (4) always. The total score ranged from 0 to 30. The subjects were classified into 4 groups: non-emotional eater (score 0–5), low emotional eater (score 6–10), emotional eater (score 11–20), and very emotional eater (score 21–30). The self-administered 7-day activity questionnaire, the Malay International Physical Activity Questionnaire (IPAQ-M), that was validated for Malaysian population (11) was used in this study. The questions included were total frequency and duration of vigorous activity, moderate activity, walking, and sitting. The following metabolic equivalent of task (MET) values were used: walking = 3.3 METs, moderate activity = 4.0 METs, and vigorous activity = 8.0 METs. The MET-minutes per week (MET-min/week) was calculated as follows: minutes of activity/day × days per week × MET level. The total amount of physical activity scores obtained from the IPAQ-M was classified into three categories, namely, low, moderate, or high physical activity level, according to the scoring protocol on the IPAQ Web site guidelines (11).



Data Analysis

Data were cleaned for duplicates before importing and analyzing using SPSS 22. Descriptive statistics of the socio-demographic characteristics of the participants were then conducted. EEQ was based on a 30-point scoring system using the cut-offs (Non-emotional eater: ≤5; Low emotional eater: 6–10; Emotional eater: 11–20; Very emotional eater: 21–30) used by Garaulet et al. (10). The International Physical Activity Questionnaire (IPAQ) was based on MET values (walking = 3.3 METs, moderate intensity = 4.0 METs, vigorous intensity = 8.0 METs) with the following calculation for total MET-minutes/week: Walk (METs × min × days) + Moderate Intensity (METs × min × days) + Vigorous Intensity (METs × min × days). Data were presented as mean ± SD and percentages in parentheses (%) for categorical variables. Paired T-test was conducted to determine the difference between the bodyweight before MCO and the body weight during MCO of the same participant. Independent t-test was used to determine the significant difference between the means in the MET value (min/week) and the gender of the participants. Chi-Square test was performed to evaluate the association of lifestyle, emotional eater classification (non-emotional eater, low emotional eater, emotional eater, and very emotional eater), physical activity level (low, moderate, and high), differences in body weight, and BMI before and during MCO with gender of the participants. Next, the Chi-Square test was also performed to evaluate the association of lifestyle and influence of psychological status (non-emotional eater, low emotional eater, emotional eater, and very emotional eater). Chi-Square test was also conducted to evaluate the association of influence of psychological status (non-emotional eater, low emotional eater, emotional eater, and very emotional eater) and physical activity level during MCO (low, moderate, and high). Results were significant at P < 0.05 for all analyses.




RESULTS


Sociodemographic Characteristics

The studied sample consisted of 210 respondents, with the majority of them being women (73.3%). The mean age of participants was 41.2 years, and the age range was 22 to 59 years. The largest group was from Sabah (45.7%), followed by Selangor (32.4%), Kuala Lumpur (11.4%), and Johor (10.5%). The majority of participants (50%) hold bachelor's degrees. Also, 68.1% of participants live with four or more household members, and 82.5% of participants have been working from home during MCO (Table 1).


Table 1. Sociodemographic characteristics of respondents (n = 210).
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Lifestyle Behaviors

In general, 62.4% of the participants reported changing their eating habits during the home confinement. A positive change can be seen as most participants reported improved eating behavior which was evaluated through eating patterns at home, reuse of surplus food, shopping list planning, menu planning, healthy food choices, and fresh food consumption during MCO. However, analyses on dietary intake showed a similar pattern between before and during MCO, with 46.2 and 40.5% answering no changes for the quantity of food intake and frequency of mealtime, respectively. The same was observed for the number of meals, wherein there was no change during MCO as the majority of the subjects declared eating three meals per day both before (39.0%) and during (35.7%) the home confinement. No statistical significance was also found between the number of meals consumption and gender (P-value before MCO = 0.158, P-value during MCO = 0.239).

Results for food choices show that 42.9% of the participants did not consume soft drinks during the home confinement. Among those who reported otherwise, carbonated drinks were the most preferred, followed by packet drinks (chrysanthemum tea, lemon tea, and soya) and cordials. In addition, most of the respondents reported carbohydrate food sources (rice, noodles, bread, biscuits, flour, and fruits) as the most essential food during MCO. At the same time, deep frying was the most preferred cooking method (65.7%).

Regarding the intake of supplements, the majority of subjects reported consuming supplements during MCO (53.8%), with a higher incidence among women (62.3%; P < 0.001; Table 4). The most frequently taken supplements were vitamin C, multivitamins, and fish oil. A small number of subjects, 7.6 and 5.7%, respectively consumed alcohol and tobacco during home confinement (Table 2), with beer, red wine, and traditional rice wine as the most consumed alcoholic beverages.


Table 2. Percentages of supplement intake, alcohol intake and tobacco intake, and sleep quality during MCO.

[image: Table 2]

With regards to sleeping patterns, the average hours of sleep during MCO were 6.67 ± 1.353 h per day, higher than before MCO (6.30 ± 1.146 h). Statistical significance was found between sleeping hours before and during the home confinement (P < 0.001). An increment in the total number of subjects with more than 7 h of sleep per day was observed during home confinement (49.5%) compared to prior home confinement (31.4%). A total of 53.8% of participants stated that their sleep quality did not change before and during the pandemic. In addition, a similar finding was found between men and women (P > 0.005).



Psychological Factors Affecting Eating Habits

During the MCO period, 43.8% of the participants reported to have not experienced any difficulty in falling asleep, 26.1% declared that they were looking for meaning in life, and 25.7% reported nervousness and distress (Table 3). While there were no differences in psychological factors between genders (P > 0.05), an exception was found for the perception of boredom and apathy, where a higher proportion of men answered yes compared to women (P = 0.029).


Table 3. Changes in emotional states during COVID-19.

[image: Table 3]

The findings also show that all participants perceived a relationship between food and health, and the majority (56.2%) of them stated that their mood positively affected their eating habits. When looking into the categories of emotional eating, most participants (49.1%) were classified as emotional eaters or very emotional eaters. In addition, the EEQ level was associated with quantity of food intake (P = 0.003) and frequency of mealtime (P < 0.001). However, there are no relationships between eating patterns at home (P = 0.175), reuse of excess food (P = 0.156), shopping list planning (P = 0.766), menu planning (P = 0.624), healthy food selection (P = 0.730), label reading (P = 0.772), snack purchase (P = 0.434), fresh food intake (P = 0.629), and processed/fast food intake (P = 0.076) and emotional level during MCO (P > 0.05).

It was found that emotional and very emotional eaters frequently used the frying method (73.8%) compared to non-emotional and low-emotional eaters who preferred healthier cooking methods (42.1%) during MCO (P = 0.016). However, there is no relationship between the consumption of soft drinks, smoking habits, alcohol intake, and emotional levels reported during MCO reported (P > 0.05) (Table 4).


Table 4. Association between psychological factors affecting eating habits and level of emotional eater (EEQ).

[image: Table 4]

In addition, it was also found that there is a relationship between changes in eating habits and emotional levels. Particularly, higher percentage (71.8%) of emotional and very emotional eaters changed their eating habits during MCO (P = 0.005). Furthermore, there is also a relationship between the frequency of food intake before MCO and emotional levels (P = 0.020). Particularly, the intake of three meals contributed to the higher percentage (44.9%) of non-emotional and low-emotional eaters. However, there is no relationship between the frequency of food intake, supplement intake, and quality of sleep during MCO and the reported emotional levels (P > 0.05) (Table 4).



Physical Activity Level During MCO

Most participants performed exercise during MCO. Specifically, 21.9% continued with the same training patterns they had before MCO, while 17.6% performed lower intensity exercise and 11.9% performed shorter periods of exercise compared to what they usually did before MCO. Meanwhile, 11.9% of the participants only started doing exercise during the home confinement. Moreover, the majority of participants reported an increase in the total time of doing house chores (54.3%) during MCO.

Based on IPAQ-M, a higher MET was observed in men (5001.4 ± 5354.0 min/week) compared to women (2864.3 ± 2754.3 min/week). Almost half of the subjects were categorized with high MET (45.5%) (Table 5). There was no association found between psychological factors affecting eating habits with MET categories (P = 0.577). However, most subjects with non-emotional and low emotional eaters had high MET (50.0%) during MCO (Table 6).


Table 5. Total MET and MET categories among government workers during MCO.
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Table 6. Association between psychological factors affecting eating habits and MET categories among government servants during MCO.
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Changes in Weight Before and During MCO

Table 7 shows the changes in weight and BMI before and during MCO. Participants reported a significant decrease in body weight and BMI during MCO compared to prior to MCO (P < 0.001). Among women, there were also significant differences reported in body weight (P < 0.001) and BMI (P < 0.001) during MCO compared to before MCO.


Table 7. Weight changes and BMI before and during MCO among government servants during MCO.
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DISCUSSION

This study had one main purpose: to assess the lifestyle behaviors, psychological factors affecting eating habits, and physical activity among government servants during the COVID-19 outbreak in Malaysia. Most countries implemented a quarantine period to deplete the positive cases of COVID-19, which included the MCO through the practice of physical distancing. Nevertheless, fear of the disease and the current increasing death cases of COVID-19 patients, along with the restrictions of one's freedom has worsened stress levels. Hence, producing alteration of habitual behaviors (5). The majority of the global population faced challenges upon the current trend of the COVID-19 pandemic, causing changes in lifestyle behaviors (2). MCO caused by the COVID-19 outbreak increased time spent at home, affecting lifestyle behaviors and individual action (7).

Considering eating habits, most of the participants did not face a big difference in the quantity and frequency of food intake before and during MCO (46.2% and 40.5%, respectively). On the contrary, a study carried out in Portugal (8) during the COVID-19 pandemic showed altered eating habits as there was a significant percentage of participants who reported that they started to eat in larger quantities (31.6%) more often (45.2%). The same result found in the study by Sidor et al. (6) from Poland stated that 43.5% of their participants had increased their food intake during the COVID-19 pandemic.

In United Arab Emirates (UAE), a study by Radwan et al. (12) reported that one of the unhealthy behavioral changes that persistently happened among the participants were increased food intake (32.0%). Besides that, our results showed that the majority of the subjects did not change the pattern of their number of meals during MCO. The majority of them declared eating three meals per day before and during the home confinement with percentages of 39.0 and 35.7%, respectively. However, a study in the MENA region showed an increase in the number of meals consumed per day, along with a reduction in the percentage of skipping meals by participants during the coronavirus pandemic (7).

During the COVID-19 pandemic, our study observed a positive change as most participants proclaimed an improvement in eating habits (eating patterns at home, reuse of surplus food, shopping list planning, menu planning, healthy food choices, and fresh food consumption) during MCO. It can also be observed that almost half of the participants (42.9%) did not consume soft drinks during home confinement. In addition, the majority of subjects also responded that they had eaten better during MCO (42.4%). On the contrary, a study by Scarmozzino et al. (13) in Italy found that the majority (52.9%) of their subjects claimed that there was an increase in the intake of comfort food (42.5%) such as chocolates, ice creams, desserts, and salty junk foods (23.5%) (13). In China, a study by Yang et al. (14) also reported that 38.2% of their subjects reported an increase in junk food consumption during the pandemic. The same result was observed from an online survey by Ammar et al. (15), which involved respondents from West Asia, North Africa, and Europe who reported that there was an elevated percentage of junk food and unhealthy food consumption during the COVID-19 pandemic.

Similarly, a study in Chile by Reyes-Olavarría et al. (9) reported that the majority (51.3%) of their respondents applied negative food habits with low intake of water and nuts, high consumption of fried food, and junk foods with low micronutrients, high sugar, fat, and sodium. Besides that, research by Di Renzo et al. (5) in Italy observed that 53.9% of the Italian participants had changed their eating habits. Particularly, there was an increase in food intake and consumption of unhealthy junk foods while staying at home during a pandemic. The study also stated that unhealthy eating patterns, such as unhealthy types of foods, uncontrolled eating behavior, frequent consumption of junk food between mealtimes, and quantity of main meals were all reported to have increased among the respondents (5). However, a study by Basu et al. (16) in India declared that 60.0% of their participants reported a decrease in fast food consumption during COVID-19.

In regards to supplement intake, the majority of the participants reported a hiher consumption of supplements (53.8%), with higher incidence among women (62.3%) compared to men (30.4%). López Moreno et al. (1), in Spain, also reported the same finding as 20.3% of their respondents, among which women (22.5%) more than men (15.3%), consumed supplements during the COVID-19 pandemic. This data were also similar to the study by Pérez-Rodrigo et al. (17), also in Spain, which reported that 21.3% of their participants, of which a higher percentage of women aged 35–54 years old, had been taking supplements during the COVID-19 outbreak.

In our results, the most frequent type of supplements taken by subjects was vitamin C, multivitamin, and fish oil. Similarly, Zaki et al. (18) also reported that the most common vitamin, mineral, and food supplements often consumed by Malaysian adults included Vitamin C, multivitamin, fish oil, and Royal jelly. This study also claimed that older-aged adult women with higher education levels and monthly income were more likely to consume dietary supplements (18). In Spain, a study by Pérez-Rodrigo et al. (17) also stated that multivitamins were the most frequent supplement taken by their participants, followed by the intake of vitamin D supplement (25.8%), and vitamin C (22%). In India, a study from Basu et al. (16) claimed that 35% of their respondents had been taking immunity boosters, of which the most popular choices were ginger and garlic, followed by multivitamins (15%) as a measure of immune protection.

As for tobacco, a small number of subjects (5.7%) in our study consumed tobacco during MCO. Nonetheless, in Australia, Stanton et al. (19) claimed that almost 93.0% of their respondents did not face any changes or decreased their smoking status since the beginning of the COVID-19 outbreak. A similar pattern could be observed from the study by Sidor et al. (6) in Poland, which reported that 40.0% of their subjects stated that their smoking habits did not change during the pandemic, while 14.8% of the subjects were not sure about their smoking habits. Meanwhile, a study by Tetik et al. (20) in Turkey claimed that 31.1% of their subjects had stopped smoking during the COVID-19 pandemic. A study by Klemperer et al. (21) in the United States also reported that 22.9% of their respondents lessened their smoking consumption, 21.2% decreased the usage of electronic cigarettes, and 16.2% stopped smoking during the COVID-19 pandemic.

However, a study by Malta et al. (22) in Brazil claimed that 34.0% of smokers among their subjects reported an increase in smoking habits during the pandemic, which was more frequent among adults aged between 18 and 29 years old. Twenty-two-point-five percent and 5.1% of their respondents reported an increase of 10 and 20 cigarettes in a day, respectively. Surprisingly, among the 22.5 percent who had an increment of 10 cigarettes a day, majority were women (28.9%; men, 16.8%). Increased smoking habits were reported to be one of the ways to cope with the stress faced by the participants during the COVID-19 outbreak (22). A study by Kolokotroni et al. (23) in Cyprus also reported an escalation in the trend of smoking habits. Particularly, 43.8% of their participants who were smokers had been smoking more frequently. The same goes for the study by López-Moreno et al. (1) in Spain, which observed that 7.5% of their participants had been smoking more often during COVID-19 pandemic (1, 23).

Regarding alcohol consumption, our study had observed that only a small number of subjects (7.6%) consumed alcohol during MCO. A corresponding result had been found by Sidor et al. (6) in Poland. In their study, 77.0% of their participants did not increase their alcohol consumption during the period of quarantine. However, 14.6% of the subjects reported an increase in alcohol consumption. This particular finding was more often found among alcohol addicts. Another 8.3% of the subjects were not sure about their alcohol consumption during the COVID-19 pandemic (6). Similarly, research by López-Moreno et al. (1) in Spain claimed that 18.3% of their subjects had taken alcohol more often during the COVID-19 outbreak compared to before the pandemic.

Reyes-Olavarría et al. (9) in Chile also observed that there was an increase in the alcohol consumption of their subjects (30.0%). This was consistent with the research by Australia's Foundation for Alcohol Research and Education which reported that 20.0% of Australians increased their purchase of alcohol at the beginning of COVID-19 outbreak and that 70.0% of Australians drank alcohol more than usual during COVID-19 pandemic (9, 19). In our study, beer, red wine, and traditional rice wine were the alcoholic beverages most consumed by drinkers among the participants. The same result could be observed from a study by Pérez-Rodrigo et al. (17) in Spain in which wine and beer were frequently consumed (68.5%).

Regarding sleeping patterns, our study observed that the average hours of sleep by government servants during MCO was 6.67 ± 1.353 h per day, higher than 6.30 ± 1.146 h before MCO. This showed a statistical significance between sleep hours prior and during the home confinement. Besides that, the majority of the subjects (53.8%) in our study also stated that their sleep quality did not change during the pandemic. There was also an increase in the total number of subjects with more than 7 h of sleep during home confinement (49.5%) compared to prior home confinement (31.4%). Equivalently, the study by Di Renzo et al. (5) reported that the sleeping time among the subjects had changed during the home confinement period in Italy. Another research in Italy by Cellini et al. (24) also claimed that there was a change in sleeping patterns of the respondents as the percentage of respondents that lack sleep increased fromv 40.5% before the pandemic to 52.4% during the pandemic.

Cheikh Ismail et al. (7) also observed that the percentage of subjects who reported poor sleep quality had increased from 17.1% before the COVID-19 outbreak to 29.2% during the COVID-19 pandemic. The percentage of participants who reported experiencing sleep disturbances during the pandemic had increased (63.2%) compared to the percentage before the pandemic (53.1%) (7). On the contrary, a study by Antunes et al. (8) in Portugal stated that the majority of the respondents did not face any changes in their sleeping patterns. In addition, Stanton et al. (19) claimed an inconsistent result from their research as half of the respondents (50.7%) reported no sleep quality changes since the COVID-19 outbreak. Still, another 40.7% of the respondents stated an adverse difference in their sleep quality.

The COVID-19 pandemic put pressure on some individuals as they had to restrict their social activities (25). Self-adaptation to sitting at home for an extended period during a pandemic contributed to a higher stress level (26). According to Di Renzo et al. (5), factors of stress included uncertainty about the quarantine period, fear of the possibility of being infected, banned on going to the hospital unless for necessary scenarios, disappointment, boredom, uncertainty with the future, fear of large financial losses, and long-term effects that would lead toward emotional eating habits.

During the period of MCO, our study had perceived that 25.7% of participants (17.9% men and 28.5% women) reported nervousness and distress to a greater extent. In addition, Di Renzo et al. (5) stated that almost half of the respondents in Italy reported anxious feelings toward their eating habits, among which which the percentage of anxiety among women was higher than men. In the UAE, a study by Radwan et al. (12) observed that the majority of their participants reported high-stress levels and anger during COVID-19.

Social isolation, fear of COVID-19, anxiety, loneliness, and boredom had been shown to influence eating behaviors (4). All participants in our study agreed that there was a relationship between food and health. The majority (56.2%) of the subjects (53.6% men and 57.1% women) stated that their mood positively affected their eating habits during home confinement. In contrast, a study by López-Moreno et al. (1) in Spain reported that 54.4% of the respondents experienced negative changes in food habits during the isolation period. This included an increase in food intake and consumption of comfort food as it was reported to reduce the emotional problems or stress of the participants (1). Flaudias et al. (27) also stated that higher levels of stress and anxiety during isolation among their participants were related to overeating.

Based on Ammar et al. (15), the increase in consumption of junk food and unhealthy food was caused by anxiety factors, boredom, or depression experienced by the subjects during the pandemic outbreak. A study by de Faria Coelho-Ravagnani et al. (28) also claimed that the negative psychological effects had caused emotional nutrition and triggered a craving of sweetened foods. Radwan et al. (12) from the UAE reported that the increase in food intake among the subjects was caused by the fear and anxiety that they felt during the pandemic outbreak. On the other hand, Basu et al. (16) from India reported a decrease in the consumption of fast food that was related to the strict restrictions made by the Indian government by banning the Indian citizens from going out of their houses. Hence, respondents might have been scared of ordering food through online delivery apps as they were scared of the spread of COVID-19 (16).

From our study, most of the participants (49.1%; 57.2% men and 46.1% women) were classified as emotional eaters or very emotional eaters. Meanwhile, Di Renzo et al. (5) stated that women from the study were more prone to emotional eating behaviors. Particularly, they had increased their food intake in order for them to feel better or used food in response to the anxiety that they felt during COVID-19 outbreak (5). Apart from that, 36.7% of participants from our study (26.8% men and 40.3% women) were categorized as low-emotional eaters, while 14.3% of participants (16.1% men and 13.6% of women) were classified as non-emotional eaters, respectively. Our study had observed that the classification of emotional eater was significantly correlated with the quantity of food intake and frequency of mealtime.

Regarding supplement intake, our study reported that there was no relationship between supplement intakes and emotional levels during MCO. Di Renzo et al. (5) claimed that stress, restlessness, anxiety, and insomnia had caused a significant increase in the usage of medicines and additional foods among women compared to men. Besides that, the study also stated that women had frequent and higher psychological responses toward pressure than men (5). A study in China by Zhoa et al. (29) concluded that supplement intake was due to how the participants were more concerned about nutrition and health condition during the COVID-19 outbreak.

As for smoking habits, our study observed only 5.6% of non-emotional and low emotional eaters, while 6.4% of emotional and very emotional eaters had been smoking tobacco during MCO. This was in line with the results of Tetik et al. (20) in Turkey that claimed that a significant percentage of their subjects had stopped smoking during the COVID-19 pandemi. They related this result with the participant's perceptions on how smoking during the pandemic outbreak would have a negative effect on one's health (20). Similarly, Klemperer et al. (21) also reported that a significant number of their total subjects lessened their smoking consumption, decreased the usage of electronic cigarettes, and/or stopped smoking during the COVID-19 pandemic due to the subjects' feeling of fear and concern to take better care of their health status during a pandemic outbreak.

Clay et al. (30) had mentioned that stress had been claimed as the prominent risk factor in the onset and maintenance of alcohol misuse. However, our study reported that only 6.8% of emotional and very emotional eaters had consumed alcohol during MCO. This result was against the findings from López-Moreno et al. (1) in Spain, which claimed that some of their subjects had taken alcohol more often during the COVID-19 outbreak compared to before the pandemic. Eventually, the study concluded that the increase of alcohol consumption was due to pandemic situation which led to the increased stress levels of some individuals (1). Besides that, almost 30.0% of Australian adults also consumed more alcohol to overcome the psychological problems faced during the pandemic (19).

Pérez-Rodrigo et al. (17) reported that stress was the major factor in the onset of alcohol abuse during the COVID-19 pandemic. The pandemic also provoked or exacerbated individual psychological problems, especially when receiving alarming information from news and social media related to COVID-19 (31). In addition, Stanton et al. (19) stated that negative changes in alcohol consumption among Australians were due to factors of depression, anxiety, and stress during MCO. Chodkiewicz et al. (32) also claimed that individuals who regularly consumed alcohol were less likely to find something positive and unable to adapt to the challenging situation of a pandemic outbreak.

Regarding sleeping habits, our study observed that 43.8% of the participants (37.5% men and 46.1% women) reported not having any difficulty falling asleep. There was also no relationship between quality of sleep and emotional level among participants during MCO. In contrast, research by Cellini et al. (24) in Italy reported that the score of above five in the Pittsburg Sleep Quality Index (PSQI) had increased among the participants (from 40.5% before pandemic to 52.4% during the COVID-19 pandemic), indicating sleep deprivation. The study also reported that changes in sleep quality (global PSQI >5) were higher in participants with a DASS-21, indicating that participants experienced symptoms of depression and anxiety. Therefore, the researchers noted a higher decline in sleep quality in people with high levels of depression, anxiety, and stress, which carried the same conclusion as a study by Stanton et al. in Australia (19, 24).

A study in MENA also claimed of increasing percentages of participants who reported poor sleep quality and sleep disturbances during the COVID-19 pandemic. It concluded that there was an increased percentage of participants who reported feeling lazy and less energetic during the pandemic period (7). Altena et al. (33) also reported that the effects on lifestyle changes, travel restrictions by the government, increased depression, anxiety, and stress associated with the COVID-19 pandemic might have significant negative effects on individuals' sleep habits and sleep quality.

The importance of emphasizing participation in physical activity in this pandemic period is indicated to attain a healthier life. The quarantine period was related to stress/depression, leading to unhealthy diet and reduced physical activity (34). Based on our study, most participants reported engaging in physical activity during MCO. This was categorized into four aspects, namely, continuing exercise with the same training patterns, performing exercise but with lower intensity, performing exercise but with a shorter period, and only started doing exercise during home confinement.

Similarly, a study by Cancello et al. (35) also reported that 32% of the participants who exercised actively before the MCO claimed to continue and increase their physical activity during a pandemic outbreak. On the other hand, 27% of the inactive participants before the MCO had reported starting their exercise routine during the pandemic period (35).

However, our findings seemed to contradict previous studies by López-Moreno et al. (1), Yang et al. (14), and Husain et al. (36). who reported that most of their participants did not practice physical exercise during home confinement due to the closure of all sports centers and recreation areas. Thus, the facilities and opportunities for performing physical activity were minimal.

Our result also observed that 132 subjects reported a mean value of total MET of 3495.8 (SD 3862.7) min/week. Almost half of the subjects were categorized with high MET (45.5%), of which 59.0% were men and 39.8% were women. Most subjects with non-emotional and low emotional eaters had high MET (50.0%) during MCO. The same finding was reported by Antunes et al. (8), who claimed that most of the participants engaged in performing regular physical activity. Among which, 49.6% were classified as moderate level and 18.5% were classified as high level according to the category in IPAQ (8).

An interesting finding on changes of body weight before and during MCO was observed in our study. Particularly, the mean values of body weight and BMI among subjects were reported of being decreased during MCO compared to prior, which might have been caused by the increased effort spent on doing physical activity and improvement in eating habits. On the other hand, previous studies have reported that there was an increase in body weight among their participants. In MENA, about one-third of the surveyed individuals (30.3%) reported weight gain during coronavirus pandemic. This finding further explained that the weight gain that occurred was not gained with the subsequent engagement in any physical activity during the coronavirus pandemic (7). Similarly, López-Moreno et al. (1) reported that 38.8% of surveyed individuals in Spain increased their body weight by an average of 2.6 kg during the lockdown. The previous study in Chile reported that negative food habits were related to the negative changes in weight among their respondents (9).


Strength and Limitations

This cross-sectional study on lifestyle, psychological factors affecting eating habits, and physical activity of the government servants during pandemic COVID-19 was the first to be conducted in Malaysia. As this study was conducted online, it appeared to have some limitations. Firstly, the data for weight and level of physical activity were self-reported, which could lead to the possibility of having under-reported and over-reported data for both categories. However, to minimize this issue, detailed instructions were written in the questionnaire prior to questions on anthropometry. However, the López-Moreno et al. (1) questionnaire that were used was not validated for the Malaysian population. In addition, the answers were not classified as a scoring system. Therefore, each of the components studied could not be categorized. Thus, less statistical analysis could be done to test various research hypotheses toward the result obtained from the study. Lastly, it was also found that a higher proportion of women responded to the survey compared to men, which is consistent in other similar health surveys (1, 5, 17).




CONCLUSION

As an overview of our results, an interesting finding of this study was that positive changes could be seen in lifestyle behaviors, weight changes, and physical activity during MCO as most participants reported having improvements in their eating behavior. Particularly, in the aspects of the following: their eating patterns at home, reuse of surplus food, shopping list planning, menu planning, healthy food choices, fresh food consumption, and less intake of soft drink. Apart from that, some participants also responded that they had been eating better during MCO and decreased their body weight and BMI. Finally, most participants also claimed that they performed physical exercise. However, some unfavorable behaviors were reported, such as an increase in deep frying for cooking methods, and the majority of the respondents were classified as emotional eater or very emotional eater in this study.

During this period of a MCO, it is crucial to understand government servants' lifestyle behaviors and study the psychological dimensions as these play a significant role in the quality of life of government servants. Such information will help in designing better strategies in the future to improve the economic and health status among government servants in Malaysia while the MCO is still being implemented.
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Objective: To explore the relationships between multidimensional self-esteems and health behaviors among adolescents by demographic background factors, so as to provide an important reference for the intervention of health promotion behavior and self-esteem education in the future.

Methods: Taking adolescents in Chongqing as the object, this paper investigates the students in 24 primary and secondary schools (half of health promotion schools and half of non-promotion schools) by means of Stratified random sampling, and Using SPSS 21.0 and AMOS 19.0 statistical analysis software to process the collected data.

Results: 1) gender and age significantly affected adolescents' self-esteem and health promotion behavior, which showed that boys's perception of self-esteem was lower than that of girls, while girls were more likely to implement health promotion behavior than boys; 2) Children from two parent families or families with higher parental education are more able to implement health promotion behavior and enjoy higher self-esteem, while family economic status has no effect on adolescents' self-esteem and health promotion behavior; 3) Compared with students in ordinary schools, adolescents in health promotion schools (HPS) have higher self-esteem and can implement health promotion behavior more; 4) The higher the self-esteem of adolescents, the better their health promotion behavior; The higher the sense of interpersonal ability, the more able to implement social support behavior; The higher the sense of physical ability and physiological value, the more able to implement sports behavior; The higher the sense of academic ability, the more able to implement nutritional behavior; The higher the external recognition and physiological value, the better the performance of nutritional behavior and stress management; The higher the internal evaluation, the more able to implement health responsibility and exercise behavior.

Conclusion: Socio-economic background can indeed have a direct or indirect impact on adolescent health promotion behavior, and multidimensional self-esteem can explain about 70% of the variation of health promotion behavior, which seems to suggest that improving adolescent self-esteem is the focus of health promotion and health education in the future.

Keywords: health promotion school, background factors, multidimensional self-esteem, health promotion behavior, evaluation orientation, association study


INTRODUCTION

Self-esteem is an individual's emotional experience and evaluation of self-worth formed in the process of socialization. It not only plays an important role in individual development, but also has a significant impact on people's behavior, thinking, emotion, health status, mental health, interpersonal relationship, life satisfaction, motivation, attribution style and achievement performance (1–4). The self-esteem evaluation was first developed by Rosenberg (5), and then further developed by mash (6) into a series of self description questionnaires (SDQ), which pushed the self-esteem construction from unidirectional to multidirectional. At present, SDQ I is applicable to children, SDQ II is applicable to high school adolescents, and SDQ III is applicable to late adolescents and adults (6–9).

The concept of health promotion was first put forward by Pender (10). He believes that health protection and health promotion are more positive methods to achieve healthy behavior, because these two strategies have positive significance of prevention. By integrating the concepts of nursing and behavioral science, Pender (11) developed a “health promotion model” to explain the factors of individual health promotion behavior. The assumption of this model is that individuals have a drive toward health, and their definition of self-health will be more important than generally recognized health status. Individuals will express their unique self through their own cognitive perception patterns and correction factors, And have the ability to adjust themselves to achieve healthy behavior.

The level of adolescents' self-esteem is not only the root of healthy psychology, but also one of the important variables to predict people's health promotion behavior. It is also the focus and key of adolescents' health promotion behavior education. Self-esteem plays an important role whether it is passively avoiding harmful behavior or actively engaging in health promotion behavior. Kheswa study found (12) that subjects' lack of self-consciousness, inappropriate, guilt, shame or inferiority, inability to accept themselves, lack of self-confidence and hatred of themselves are the results of self-esteem distortion. Nihill research shows that (13) adolescents with low self-esteem can't trust others, have poor interpersonal relationships, have a negative view of themselves, and are depressed in academic achievement and achievement motivation. According to Waschull Research (14), even if people with high self-esteem are in a bad state, they can still identify with themselves and do things with positive behavior, while those with low self-esteem often lose self-monitoring and attempt to engage in some prohibited behaviors even if they are in a good and pleasant state. Erol (15) conducted a follow-up study on the overall self-esteem level of more than 7100 American adolescents and found that the overall self-esteem level of European, African and Latin American adolescents showed a steady upward trend from the age of 14 to the early stage of youth. Birkeland et al. (16) found that 87.1% of Norwegian teenagers' overall self-esteem showed a stable upward trend, while 5.5% of the subjects' self-esteem was always at a low level, and 7.4% of the subjects showed a downward trend. Martin et al. found that (17) from middle school to college, teenagers' sense of self-worth generally shows an upward trend. In the third grade of senior high school, students' sense of self-worth decreases significantly, and then gradually increases. By the third grade of college, students' self-esteem in the dimensions of interpersonal relationship and family reaches the highest level. Roelen's research shows that (18), 15 years old and 17−18 years old are the two trough periods of teenagers' self-esteem development. According to Zapata-Lamana et al. research (19), drug abuse, unmarried pregnancy, low academic achievement, campus violence, suicide, truancy, racing and other different ways in adolescent problems are all derived from their deep sense of self frustration, but they are eager to obtain a sense of achievement, so they can only meet their deep self-esteem needs in an abnormal way.

In the research on the relationship between adolescents' self-esteem and their health promotion behavior, Huang showed through meta-analysis of relevant literature (20), the level of individual self-esteem is closely related to emotion (such as anxiety), cognition (such as self-efficacy and academic achievement) and health behavior performance, which shows that high self-esteem plays a positive role in promoting individual psychological development and health behavior. Xiaomiao et al. believe (21) that self-esteem is an individual's experience of self-worth and importance. People with high self-esteem pay high attention to health value, so they have strong health responsibility, while patients with low self-esteem are on the contrary. In the research on College Students' exercise attitude, Luo found (22) that exercise, as a predictive variable, can stimulate individual physical fitness perception and ability perception, promote physical acceptance, enhance self-worth, and then improve the outcome variable self-esteem. Tremblay et al. (23) found that children with high self-esteem also have low average body mass index, and the level of self-esteem can significantly and positively predict the frequency of children's sports activities. Schafer et al. (24) found that after adjusting for variables such as age, education, economic income and body mass index, high self-esteem is still the main predictor of vitamin C and folic acid intake in fruit and vegetable foods for girls (22). Exercise as a predictive variable can stimulate individual physical fitness perception and ability perception, promote physical acceptance, enhance self-worth, and then improve the outcome variable self-esteem. Tremblay et al. (23) found that children with high self-esteem also have low average body mass index, and therefore the level of self-esteem can significantly and positively predict the frequency of children's sports activities. In the research on Adolescent learning satisfaction, Vaquero-Solis et al. found (25) that Youth self-evaluation core (i.e., the value orientation of self-esteem) has the strongest correlation with the dimension of self realization. Rieger et al. (26) believe that when individual self-esteem decreases, self limiting will be triggered out of the protection of self-image. Although it can maintain short-term self-worth, it is not the best strategy to deal with threat situations in the long term. Jambor et al. (27) pointed out that self-esteem plays an intermediary role in behavior regulation in the process of adaptation between individuals and social and cultural environment, and then affects the enthusiasm and initiative of individual interpersonal communication. Fukuya et al. (28, 29) believe that high self-esteem means that individuals have a clear self-concept, which can help individuals establish a health assessment of stress events, avoid adverse emotional disorders such as anxiety or depression, maintain optimistic expectations for the future, reduce tension and conflict in personal life, and gradually adapt to the surrounding environment and self.

Looking at the current research literature on adolescent self-esteem and health promotion behavior by scholars at home and abroad, There are obvious deficiencies as follows: 1) most studies have carried out a series of theoretical construction and related empirical research around self-esteem (such as the exploration of the formation and development of adolescents' early self-esteem; the horizontal and vertical comparison of adolescents' self-esteem characteristics; the research on the relationship between self-esteem of special groups and mental health; the buffering effect of self-esteem on bad emotions in the induced failure situation; the memory bias and emotional response of subjects with different self-esteem types, etc.), and there are few studies on the relationship between adolescents' self-esteem and their health promotion behavior. 2) Rosenberg self-esteem scale (SES) was used (one-way scale) is mostly studied, and the research direction is basically controlled by western scholars, which is dependent to a certain extent and lacks independent innovative thinking; 3) there are many repetitive studies on research methods and content system, and almost no scholars can explore the impact mechanism of multi-dimensional self-esteem on adolescent health promotion behavior. Based on the role of self-esteem in adolescent health promotion in China In terms of the value and role of national physical health education, this study will use the multi-dimensional self-esteem measurement as a tool, through multiple regression and canonical correlation analysis to reveal the relationship between multi-dimensional self-esteem and adolescent health promotion behavior, so as to provide an important reference basis for the intervention of adolescent self-esteem education and health promotion behavior.



METHODS


Respondents

Firstly, four districts were randomly selected from the nine main urban areas of Chongqing. Then, according to the list of health promotion schools provided by the Municipal Education Commission and sorted according to the distance from the school to the downtown area, two primary schools, two junior middle schools and two senior high schools (Half health promotion schools and half non promotion schools) were randomly selected from each district, and then three classes were randomly selected from the selected schools, A total of 24 the target schools and 72 classes were obtained. Through contact with school leaders and relevant class head teachers, and with the help of relevant subject teachers, complete the questionnaire survey of students in relevant classes.

The survey began on May 10, 2020, and all questionnaires were collected before June 10. A total of 3500 questionnaires were distributed, 240 invalid questionnaires (excluded), 3260 valid questionnaires, with an effective recovery rate of 93.1%. The exclusion criteria are as follows: 1) those whose gender is unknown; 2) those who do not answer key questions. (special note: the exclusion criteria does not mean that all valid samples are fully filled in, but only have no impact on local problems of the study. See Table 1 for the distribution of sample size.


Table 1. Distribution of formal survey samples.
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Questionnaire Design
 
Questionnaire Structure

The whole questionnaire consists of basic information of subjects and five scales:

1) The basic data of subjects included seven variables: gender, grade, race, HPS characteristics, family structure, parental education and family economy.

2) On the basis of collecting the relevant theories of self-esteem, self-concept and self-identity at home and abroad, it is sorted out to form the scale framework of “multi-dimensional self-esteem at the connotation of self-esteem and life level”. The connotation of overall self-esteem has four aspects: sense of ability, sense of control, sense of value and evaluation orientation. ability refers to an individual's evaluation and feeling of his abilities in all aspects. Control refers to the degree to which an individual feels or expects to be able to control himself in the face of life affairs. value refers to the degree to which an individual feels valuable, worthy of being loved, and the importance of his own views and feelings. Evaluation orientation refers to the source and method used by individuals to evaluate their self-worth.

3) Eight experts from five physical education departments of colleges and universities in Southwest China were invited to review. The Delphi method was adopted for three rounds at first, followed by two discussion meetings on the items of the scale. After review and discussion, a pre-test scale was formed. After item analysis, the items related to the total score product difference of the subscale that did not reach a significant level were deleted, and finally a formal measurement scale was obtained, including 84 items, That is, the ability subscale has 23 questions, the sense of control subscale 21 questions, the sense of value subscale 22 questions, and the evaluation orientation subscale 18 questions.

4) Health promotion behavior scale. The adolescent health promotion scale developed by Chen (30) was selected. The scale is mainly developed according to Pender's (10) concept of health promotion model, and has been widely used at home and abroad. The scale has 40 questions, including six dimensions: nutritional behavior, interpersonal support, health responsibility, self realization, sports participation and stress management.

All items of the scale are compiled with Likert's five point scale, which are divided into very disagree, disagree, uncertain, agree and very agree, with 1 to 5 points respectively.



Questionnaire Validity and Reliability

Table 2 shows:

1) The ability subscale could extract four common factors (KMO = 0.83 and Bartlett's spherical test value reached a significant level (P < 0.001), and the cumulative contribution rate of the four common factors could explain 65.82% of the total variation. Cronbach' α coefficient in 4 dimensions is between 0.70–0.82, and the overall scale α Coefficient = 0.84; Confirmatory factor analysis showed that the corresponding values of each fitness index AGFI, CFI, NFI and IFI were 0.93, 0.91, 0.92, and 0.95 respectively, which were greater than the standard of 0.90, RMSEA = 0.036 (< 0.05, good fitness). It can be seen that the reliability and validity of this scale are good.

2) The control subscale could extract four common factors (KMO = 0.78 and Bartlett's spherical test value reached a significant level (P < 0.001), and the cumulative explained variation of the four common factors reached 68.00% of the total variation. Cronbach ' α coefficient in 4 dimensions is between 0.71–0.80, and the overall scale α Coefficient = 0.78; Confirmatory factor analysis results revealed that the goodness-of-fit statistics of AGFI, CFI, NFI and IFI were 0.91, 0.94, 0.93 and 0.92 respectively, which were greater than the standard of 0.90, RMSEA = 0.032 (< 0.05, good fitness). It can be seen that the reliability and validity of this scale are good.

3) Four common factors [KMO = 0.84 and Bartlett's spherical test value reached significant (P <0.001)] can be extracted from the sense of value subscale, of which the cumulative explanatory variation of the four common factors reached 61.78% of the total variation. Cronbach 'αcoefficient in dimension 4 of the scale is between 0.74-0.81, and the overall scale α Coefficient = 0.80; Confirmatory factor analysis showed that the corresponding values of each fitness index AGFI, CFI, NFI and IFI were 0.92, 0.90, 0.95 and 0.94 respectively, which were greater than the standard of 0.90, RMSEA = 0.027 (< 0.05, good fitness). It can be seen that the reliability and validity of this scale are good.

4) The evaluation orientation subscale could extract three common factors (KMO = 0.79 and Bartlett's spherical test value was significant (P < 0.001), and the cumulative explained variation of the three common factors was 71.60% of the total variation. Cronbach 'α coefficient in dimension 3 of the scale is between 0.71–0.75, and the overall scale α Coefficient = 0.79; Confirmatory factor analysis showed that the corresponding values of each fitness index AGFI, CFI, NFI and IFI were 0.94, 0.93, 0.94 and 0.92 respectively, which were greater than the standard of 0.90, RMSEA = 0.041 (< 0.05, good fitness). It can be seen that the reliability and validity of this scale are good.

5) Six common factors [KMO = 0.77 and Bartlett's spherical test value reached significant (P < 0.001)] were extracted from the health promoting life behavior scale (40 questions), and the cumulative explained variation of the six common factors was 67.59% of the total variation. Cronbach 'α coefficient in dimension 6 of the scale is between 0.73–0.81, and the overall scale α Coefficient = 0.80; Confirmatory factor analysis showed that the corresponding values of each fitness index AGFI, CFI, NFI and IFI were 0.95, 0.94, 0.93 and 0.95 respectively, which were greater than the standard of 0.90, RMSEA = 0.022 (< 0.05, good fitness). It can be seen that the reliability and validity of this scale are good.


Table 2. Common factor extraction and reliability analysis of adolescent multidimensional self-esteem and health promotion behavior scale.
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Mathematical Statistics

Classify and code the collected data according to the scale items, and establish a database. Use spss21.0 and amos19.0 statistical analysis software was used to combine exploratory (EFA) and confirmatory (CFA) factor analysis, and cluster analysis, multiple linear regression and canonical correlation were added to explore the correlation between adolescents' personal background factors, multidirectional self-esteem and health behavior. The significance level of all indicators was set as a = 0.05.




RESULTS


Characteristics of Health Promotion Behavior by Demographic Background Factors

The personal background factors of adolescents in this study mainly include gender, grade, race, HPS, family structure, parental education, family economy and so on. Taking personal background variables as independent variables and adolescent health promotion behavior as dependent variables, stepwise elimination method was used for multiple linear regression analysis. First, virtualize five variables such as gender, grade, race, HPS and family structure, Gender (reference category: girl), grade (reference category: primary school), race (reference category: other ethnic groups), HPS (reference category: ordinary schools), family structure (reference category: other family models), parental education and family economy are continuous variables and need not be virtualized. The information of the seven regression equations in Table 3 is as follows:


Table 3. Statistical table of regression equation for the influence of adolescents' personal background factors on their health promotion behavior.
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Regression equation (A) means the influence model of teenagers' background factors on self realization behavior. Three background factors were introduced (four were eliminated). They are grade, school characteristics and family structure respectively. The corresponding standardized regression coefficients are 0.50**, 0.28**, and 0.61**, and the regression equation has reached a significant level (P < 0.01), R2 = 0.12, indicating that the introduction of three background factors can explain 12.00% of the variation of teenagers' self realization behavior; the three standardized coefficients are positive, indicating that their influence is positive, which means that middle school students than primary school students, students in HPS than ordinary school students and students in two parent families than students in other combination mode families, are easier to promote self realization behavior. From the perspective of the three standardized coefficients, the largest contribution to self realization behavior is family structure, followed by grade, and HPS rank third.

Regression equation (B) represents the influence model of adolescent background factors on health responsibility behavior. Four background factors are introduced, namely gender, HPS, family structure and parental education. The corresponding standardized regression coefficients are −0.49**, 0.51**, 0.59**, and 0.16*, and the regression equation has reached a significant level (P < 0.01), R2 = 0.22, indicating that the introduced four background factors can explain 22.00% of the variation of adolescent health responsibility behavior; among the four standardized coefficients, the coefficient corresponding to gender factor is negative, indicating that compared with girls, boys' health responsibility behavior is worse, and the other three coefficients are positive, which means that the higher the HPS, two parent family and two parent education level is Adolescents have better health responsibility behavior; From the absolute values of the four standardized coefficients, the order of contribution to health responsibility behavior from large to small is family structure, HPS, gender and parental education level.

Regression equation (C) represents the influence model of adolescent background factors on stress management behavior. Four background factors are introduced, namely gender, grade, family structure and parental education. The corresponding standardized regression coefficients are 0.39**, 0.36**, 0.48**, and −0.31**, and the regression equation has reached a significant level (P < 0.01), R2 = 0.09, indicating that the introduced four background factors can explain 9.00% of the variation of adolescents' stress management behavior; among the four standardized coefficients, the coefficient corresponding to parental education factors is negative, which means that the higher the total number of years of education, the higher the adolescents' stress management ability The worse the (stress release), this finding is surprising! The other three coefficients are positive, which means that men, middle school students and adolescents from two parent families have better stress management behavior; from the absolute values of the four standardized coefficients, the contributions to stress management behavior are family structure, gender, grade and two parent education.

Regression equation (D) represents the influence model of adolescent background factors on social support behavior. Four background factors are introduced, namely gender, grade, HPS and family structure. The corresponding standardized regression coefficients are 0.44**, −0.33**, 0.51**, and 0.55**, and the regression equation has reached a significant level (P < 0.01), R2 = 0.13, indicating that the introduced four background factors can explain 13.00% of the variation of teenagers' social support behavior; among the four standardized coefficients, the coefficient corresponding to grade factor is negative, which means that middle school students are inferior to primary school students in obtaining social support, and the other three coefficients are positive, which shows that men, students from HPS and children from two parent families are easier to obtain social support More social support; In terms of the absolute values of the four standardized coefficients, the contribution to social support behavior from large to small is family structure, HPS, gender and grade.

Regression equation (E) represents the influence model of adolescent background factors on nutritional behavior. Three background factors were introduced, namely gender, HPS and family structure. The corresponding standardized regression coefficients were −0.35**, 0.52**, and 0.46**, and the regression equation reached a significant level (P < 0.01), R2 = 0.18, indicating that the three background factors introduced can explain 18.00% of the variation of teenagers' nutritional behavior; among the three standardized coefficients, the coefficient corresponding to gender factor is negative, which means that boys' nutritional behavior is worse than girls, and the other two coefficients are positive, which shows that students in HPS and children from two parent families have better nutritional behavior; the three standardized coefficients are absolute From the perspective of value, the order of contribution to adolescent nutritional behavior from large to small is HPS, family structure and gender.

The regression equation (F) represents the influence model of teenagers' background factors on sports participation behavior. Four background factors are introduced, namely gender, grade, HPS and family structure. The corresponding standardized regression coefficients are 0.33**, −0.39**, 0.47**, and 0.41**, and the regression equation has reached a significant level (P < 0.01), R2 = 0.24, indicating that the introduced four background factors can explain 24.00% of the variation of teenagers' sports participation behavior; among the four standardized coefficients, the coefficient corresponding to grade factor is negative, which means that middle school students' sports participation behavior is worse than primary school students, and the other three departments are positive, which shows that boys, students from HPS and children from two parent families have better sports participation behavior Active participation behavior; In terms of the absolute values of the four standardized coefficients, the order of contribution to teenagers' sports participation behavior from large to small is HPS, family structure, grade and gender.

Regression equation (G) represents the overall impact model of adolescent background factors on health promotion behavior. Four background factors are introduced, namely gender, HPS, family structure and parental education. The corresponding standardized regression coefficients are 0.26**, 0.59**, 0.68**, and 0.29**, and the regression equation has reached a significant level (P < 0.01), R2 = 0.17, indicating that the introduced four background factors can explain 17.00% of the variation of adolescents' overall health promotion behavior; the four standardized coefficients are positive, which shows that boys, students in HPS, children from two parent families and children from families with high parental education level have better health promotion behavior; the absolute values of the four standardized coefficients are significant for adolescents as a whole The order of health promotion behavior contribution from large to small is family structure, HPS, parental education and gender.



Influence of Background Factors on Adolescents' Multidimensional Self-Esteem

Adolescent self-esteem consists of four subscales—sense of ability, sense of control, sense of value and evaluation orientation. Firstly, sum the dimensions of the four subscales to calculate the total score, then calculate the total score of the self-esteem scale, and finally explore the influence of teenagers' personal background factors on the five aspects of self-esteem. A total of five regression equations are obtained, as shown in Table 4, from which the following information can be obtained:


Table 4. Statistical table of regression equation of the influence of adolescents' personal background factors on their multidirectional self-esteem.
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Regression equation (H) represents the influence model of teenagers' background factors on ability perception. Five background factors are introduced, which are grade, HPS, family structure, parent education and family economy. The corresponding standardized regression coefficients are 0.26**, 0.31**, 0.39**, 0.24**, and 0.19*, and the regression equation has reached a significant level (P < 0.01), R2 = 0.17, indicating that the five background factors introduced can explain 17.00% of the variation of teenagers' sense of ability; the five standardization coefficients are positive, indicating that middle school students, students from HPS, children from two parent families, those with high level of parental education and those with good family economic conditions have a strong sense of self-ability; From the absolute value of the five standardized coefficients, the contribution to teenagers' sense of ability from large to small is family structure, HPS, grade, parent education and family economy.

Regression equation (I) represents the influence model of adolescent background factors on control perception. Three background factors are introduced, namely gender, grade and family structure. The corresponding standardized regression coefficients are 0.18*, 0.34**, and 0.41**, and the regression equation reaches a significant level (P < 0.01), R2 = 0.14, indicating that the three background factors introduced can explain 14.00% of the variation of teenagers' sense of control; the three standardized coefficients are positive, indicating that boys, middle school students and students from two parent families have a strong sense of self-control; in terms of the absolute values of the three standardized coefficients, the contributions to teenagers' sense of control are family structure, grade and gender in descending order.

The regression equation (J) represents the influence model of teenagers' background factors on value perception. Three background factors are introduced, namely HPS, family structure and parental education. The corresponding standardized regression coefficients are 0.23**, 0.37**, and 0.21**, and the regression equation reaches a significant level (P < 0.01), R2 = 0.25, indicating that the three background factors introduced can explain 25.00% of the variation of teenagers' sense of value; the three standardization coefficients are positive, indicating that students in HPS, parents and family children with high parental education level have a strong sense of self-worth; From the absolute value of the three standardized coefficients, the contribution to teenagers' sense of self-worth from large to small is family structure, HPS and parental education.

The regression equation (k) represents the influence model of adolescents' background factors on evaluation orientation. Five background factors are introduced, namely gender, grade, HPS, family structure and parental education. The corresponding standardized regression coefficients are −0.24**, 0.33**, 0.35**, 0.44**, and 0.20**, and the regression equation has reached a significant level (P < 0.01), R2 = 0.16, indicating that the five background factors introduced can explain 16.00% of the variation of teenagers' evaluation orientation; the standardization coefficient corresponding to gender factors is negative, indicating that girls have a strong evaluation orientation than boys, and the other four are positive, which shows that middle school students, students in HPS, parents and family children with high parental education level have a stronger evaluation orientation; The absolute values of the five standardized coefficients show that the order of contribution to teenagers' evaluation orientation from large to small is family structure, HPS, grade, gender and parental education.

The regression equation (m) represents the influence model of adolescent background factors on overall self-esteem. Five background factors are introduced, namely gender, grade, HPS, family structure and parental education. The corresponding standardized regression coefficients are −0.17*, 0.28**, 0.41**, 0.37**, and 0.22**, and the regression equation has reached a significant level (P < 0.01), R2 = 0.29, indicating that the five background factors introduced can explain 29.00% of the variation of adolescents' overall self-esteem; the standardization coefficient corresponding to gender factors is negative, indicating that girls have stronger overall self-esteem perception than boys, and the other four are positive, which shows that middle school students, students in HPS, parents and family children with high parental education level have stronger overall self-esteem Physical self-esteem; The absolute values of the five standardized coefficients show that the order of contribution to adolescents' overall self-esteem from large to small is HPS, family structure, grade, parental education and gender.



Typical Correlation Analysis Between Multidimensional Self-Esteem and Health Promotion Behavior

Canonical correlation analysis is a statistical method used to test the correlation degree between one group of control variables and another group of criterion variables. The purpose is to find the maximum correlation between the linear combination of control variables and the linear combination of criterion variables. Therefore, canonical correlation analysis tests the canonical correlation combination of multiple criterion variables and multiple control variables, Canonical correlation analysis can produce canonical correlation combinations with significant and insignificant correlation. Generally, it can provide the following basic information: one is the typical correlation coefficient. It can reflect the correlation degree between the linear combination of control variables and the linear combination of standard variables. The typical correlation coefficient must reach the significant level to represent the significant correlation between the two groups of linear combinations. The second is the judgment coefficient (i.e., the square value of the typical correlation coefficient R). It means that the typical factors of the standard variable can be explained by the typical factors of the control variable (not <10%). The third is the structure coefficient (typical load). It means to control the correlation between the variable and the standard variable to their respective typical linear combinations. The absolute value of the coefficient must be more than 0.30 to explain their respective typical linear combinations.

According to the information in Table 5 and Figure 1:


Table 5. Typical correlation analysis of multidimensional self-esteem and health promotion behavior.

[image: Table 5]
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FIGURE 1. Typical correlation between multidirectional self-esteem and health promotion behavior of teenagers. Only variables with typical factor load higher than 0.30 are retained in the structure diagram, and positive and negative signs relevant directionality. SFA, Sense of family ability; SPA, Sense of physical ability; SSA, Sense of academic ability; SIC, Sense of family interpersonal competence; SAC, Sense of academic control; SFC, Sense of family control; SC, Sense of control; FD, a feeling of debility; IV, Interpersonal value; FV, Family values; SAV; Sense of academic value; SPV, Sense of physiological value; IE, Internal evaluation; ER, External recognition; AS, Absolute standard.


There are five canonical correlations. The first group of canonical correlations mainly shows the correlation between overall self-esteem and overall health promotion behavior; The second group of canonical correlation mainly explained the correlation between the sense of interpersonal ability and academic ability, nutritional behavior and social support; The third group mainly explained the correlation between physical ability, physiological value and sports participation behavior; The fourth group of canonical correlation mainly explained the correlation between physiological value, external recognition, nutritional behavior and stress management; The fifth group mainly explains the correlation between internal evaluation and health responsibility, sports participation and stress management behavior.


Correlation Structure Between Overall Self-Esteem and Overall Health Promotion Behavior

In the first group of canonical correlations, the canonical correlation coefficient R = 0.87**, and the determination coefficient R2 = 0.77, indicating that the first canonical factor (x1) of the X variable group can explain the first canonical factor of the Y variable group (ξ1) 77% of the total variation; x1 is the first typical factor extracted from X variable group, accounting for 43.56% of the total variation of X variable group, and the first typical factor of X variable group and Y variable group(ξ1) the overlapping part is 21.8%, which represents the first typical factor of the Y variable group ξ1 can explain 21.8% of the total variation of X variable group. and ξ 1 is the first typical factor extracted from the Y variable group, accounting for 48.5% of the total variation of the Y variable group. The overlapping variation between the Y variable group and the first typical factor (x1) extracted from the X variable group is 31.6%, indicating that the first typical factor x1 of the X variable group can explain 31.6% of the total variation of the Y variable group.

In the first group of canonical correlation structure, in the X variable group, family ability, physical ability, academic ability, academic ability, family ability, control, powerlessness, interpersonal ability, family value, academic ability, physiological value, internal evaluation, external evaluation and absolute standard are highly correlated with the first canonical factor x1, The typical factor loads are −0.606, −0.672, −0.774, −0.715, −0.713, −0.701, 0.856, 0.664, −0.733, −0.562, −0.715, −0.581 and −0.614 respectively. Therefore, the first typical correlation between the X variable group and the Y variable group means that the X variable group mainly depends on the sense of family ability, physical ability, academic ability, academic ability, family ability, control, powerlessness, interpersonal ability, family value, academic ability, physical value, internal evaluation, External evaluation and absolute standard affect the first typical factor ξ1 of Y variable group through the first typical factor x1. The variables highly correlated with ξ1 were nutritional behavior, health responsibility, self realization, social support, sports participation and stress management, and the corresponding factor loads were −0.638, −0.619, −0.821, −0.784, −0.608 and −0.706, respectively. From the positive and negative signs of factor load, except that the relationship of powerlessness is reverse, the other relationships are in the same direction.



The Correlation Structure Between Interpersonal Competence, Academic Competence, Nutritional Behavior and Social Support Behavior

In the second group of canonical correlations, the canonical correlation coefficient R = 0.56**, and the determination coefficient R2 = 0.38, indicating that the second canonical factor (x2) of the X variable group can explain the second canonical factor of the Y variable group(ξ2) 38% of the total variation; x2 is the second typical factor extracted from X variable group, accounting for 8.58% of the total variation of X variable group, and Overlapping variation of the second typical factor of X variable group and Y variable group(ξ2) is 7.86%, which indicates that the second typical factor in the Y variable group can explain 7.86% of the total variation in the X variable group. and ξ2 is the second typical factor extracted from the Y variable group, accounting for 8.88% of the total variation of the Y variable group. The overlapping variation between the Y variable group and the second typical factor (x2) extracted from the X variable group is 5.15%, indicating that the second typical factor x2 in group X can explain 5.15% of the total variation of the Y variable group.

From the typical correlation structure of the second group, in the X variable group, the sense of academic ability and interpersonal ability are highly correlated with the second typical factor x2, and the load of typical factors is 0.403 and −0.507 respectively. Therefore, the second canonical correlation can be explained that the sense of academic ability and interpersonal ability in the X variable group affect the second canonical factor ξ2 in the Y variable group through its canonical factor x2. And the health promotion behaviors highly correlated with ξ2 were nutritional behavior and social support behavior, and the corresponding factor loads were 0.447 and −0.582, respectively. From the positive and negative symbols of factor load, the relationship between academic ability and nutritional behavior is the same direction, the relationship between interpersonal ability and social support is the same direction, while interpersonal ability and nutritional behavior are reverse, and academic ability and social support behavior are reverse.



The Related Structures of Physical Ability, Physiological Value and Sports Participation Behavior

In the third group of canonical correlation, the canonical correlation coefficient R = 0.41**, and the determination coefficient R2 = 0.17, indicating that the third canonical factor (x3) of the X variable group can explain 17% of the total variation of the third canonical factor of the Y variable group; x3 is the third canonical factor extracted from the X variable group, accounting for 7.67% of the total variation of the X variable group, and Overlapping variation of the third typical factor of X variable group and Y variable group(ξ3) is 5.77%, which indicates that the third typical factor in the Y variable group can explain 5.77% of the total variation in the X variable group. and ξ3 is the third typical factor extracted from the Y variable group, accounting for 7.79% of the total variation of the Y variable group. The overlapping variation between the Y variable group and the third typical factor (x3) extracted from the X variable group is 3.68%, indicating that the third typical factor x3 in group X can explain 3.68% of the total variation of the Y variable group.

From the typical correlation structure of the third group, the sense of physical ability and physiological value are highly correlated with the third typical factor x3 extracted from the X variable group, and the load of typical factors are 0.664 and 0.357 respectively. Therefore, the third canonical correlation can be explained as that the sense of physical ability and physiological value in the X variable group can affect the third canonical factor ξ3 in the Y variable group with the help of the third canonical factor x3, while the health promotion behavior highly related to ξ3 is sports participation behavior, and its corresponding factor load is 0.604. From the positive and negative symbols of factor load, the sense of physical ability The relationship between physiological sense of value and sports participation behavior is the same direction.



External Recognition, Physiological Value, Nutritional Behavior and Stress Management

In the fourth group of canonical correlation, the canonical correlation coefficient R = 0.35**, and the determination coefficient R2 = 0.12, indicating that the fourth canonical factor x4 of the X variable group can explain the fourth canonical factor of the Y variable group(ξ4) 12% of the total variation, while x4 is the fourth typical factor extracted from X variable group, which accounts for 7.15% of the total variation of X variable group. In addition, the overlapping variation of the fourth typical factor ξ4 of Y variable group and X variable group is 3.56%, which means that the fourth typical factor ξ4 of Y variable group can explain 3.56% of the total variation of X variable group. However, ξ4 is the fourth typical factor extracted from the Y variable group, accounting for 7.84% of the total variation of the Y variable group, while the overlapping variation between the fourth typical factor x4 of X variable group and the Y variable group is 2.81%, indicating that the fourth typical factor x4 of the X variable group can explain 2.81% of the total variation of the Y variable group.

From the perspective of the typical correlation structure of the fourth group, the sense of physiological value and external recognition are highly correlated with the typical factor x4 in the X variable group, and their typical factor loads are 0.457 and −0.512 respectively. Therefore, it can be considered that the sense of physiological value and external recognition in the X variable group affect the fourth typical factor ξ4 in the Y variable group through the fourth typical factor x4, The health promotion behaviors highly correlated with ξ4 were nutritional behavior and stress management behavior, and the corresponding typical factor loads were 0.471 and 0.579 respectively. In addition, from the positive and negative symbols of factor load, the relationship between physiological sense of value and nutritional behavior and stress management is the same direction, while the relationship between external recognition and nutritional behavior and stress management is the opposite.



Internal Evaluation and Related Structures of Responsible Behavior, Sports Behavior and Stress Management

In the fifth group of canonical correlation, the canonical correlation coefficient R = 0.31 and the determination coefficient R2 = 0.10, indicating that the fifth canonical factor x5 in the X variable group can explain 10% of the total variation of the fifth canonical factor ξ5 in the Y variable group. x5 is the fifth typical factor extracted from the X variable group, accounting for 5.27% of the total variation of the X variable group, of which the overlapping variation of the fifth typical factor ξ5 of the Y variable group and the X variable group is 3.01%, indicating that the fifth typical factor ξ5 of the Y variable group can explain 3.01% of the total variation of the X variable group. ξ5 is the fifth typical factor extracted from the Y variable group, accounting for 9.87% of the total variation of the Y variable group, while the overlapping variation of the fifth typical factor x5 of the X variable group and the Y variable group is 2.03%, indicating that the fifth typical factor x5 of the X variable group can explain 2.03% of the total variation of the Y variable group.

From the typical correlation structure of the fifth group, in the X variable group, the internal evaluation is highly correlated with the fifth typical factor x5, and its typical factor load is −0.397. Therefore, it can be considered that the fifth typical factor x5 in the X variable group mainly depends on the internal evaluation to affect the fifth typical factor ξ5 in the Y variable group, The fifth typical related factor ξ5 from the Y variable group is highly correlated with health responsibility behavior, exercise participation behavior and stress management behavior in health promotion behavior, and the corresponding typical factor loads are −0.528, −0.451 and −0.441 respectively. From the positive and negative signs of factor load, the relationship between internal evaluation and health responsibility behavior, sports participation behavior and stress management behavior is the same direction.





DISCUSSION


From the Impact of Gender and Grade on Adolescents' Self-Esteem and Health Promotion Behavior

This study found that: adolescent gender factors have a great impact on their health promotion behavior. Except that self realization behavior is not affected by gender, the other five aspects and overall health promotion are affected by gender. Among them, girls are easier to complete the promotion of health responsibility and nutritional behavior than men; In the three behaviors of stress management, social support and sports participation, men are easier to complete the promotion work; From the perspective of overall health promotion behavior, boys are more likely to complete health promotion than girls. These findings are similar to the results of many previous studies (31–33). This study also found that gender also affects adolescents' self-esteem, in which men have higher control perception than girls, while girls have higher evaluation orientation than men. From the overall self-esteem situation, men's self-esteem perception is lower than girls's; Adolescents' self-esteem and health promotion behavior are also widely affected by grades. In health promotion behavior, middle school students have more advantages than primary school students in four aspects: health responsibility, stress management, social support and sports participation behavior; The impact on adolescent self-esteem is that middle school students have higher ability perception, higher control perception and higher evaluation orientation than primary school students. These findings also support the basic views of many previous scholars (34, 35).



From the Perspective of the Impact of Family Structure on Adolescents' Self-Esteem and Health Promotion Behavior

This study found that family relations significantly affect young people's self-esteem and health promotion behavior, which shows that children from two parent families are better than single parent and other forms of combined families in the six dimensions of health promotion behavior, and also show the same positive effect in self-esteem, that is, children from two parent families have a sense of ability, control, value evaluation orientation and overall self-esteem were significantly better than those of single parents and other combined families. Some studies believe that (36, 37) children growing up in two parent families have a safer relationship with their parents in the growth process, so they have higher self-esteem and can better cultivate independent ideology, career choice and interpersonal relationships. Those children living in single parent or other combined families often show a stagnant or chaotic identification tendency, Their decision-making lacks self-confidence and self-identity. Other scholars believe that (38, 39), growing up in single parent or other combined families, teenagers will face higher health risks, such as frequent skipping breakfast, higher running away rate, higher detection rate of ill health, high saturated fat and high sodium in food; Most adolescents living with grandparents and uncles or aunts have poor health-related behavior and low self-esteem. The results obtained in this study are similar to those of many scholars mentioned above.



From the Influence of Parents' Education Level and Family Economic Status on Adolescents' Self-Esteem and Health Promotion Behavior

This study found that parental education plays an important role in adolescent health promotion and self-esteem. Children from families with higher parental education have better health responsibility behavior and adverse stress management behavior; The higher the parents' education level, the higher the children's sense of ability, value, evaluation orientation and overall self-esteem. Previous studies believe that (40–42), there is a significant positive correlation between parents' education level and adolescents' health-related behavior, which supports the relevant conclusions of this study in some aspects. In fact, it is completely understandable that well-educated parents can better convey more health information to their children, which is beneficial to the cultivation of children's health responsibility behavior. However, it is also difficult for well-educated parents to face pressure management. This conclusion is puzzling? The reasons need to be further discussed. In addition, this study also found that family economic status has no effect on adolescent health promotion behavior and overall self-esteem, which is similar to the research results of Wilson et al. (43).



From the Impact of Health Promotion Schools (HPS) on Adolescents' Self-Esteem and Health Promotion Behavior

This study found that HPS had a significant effect on promoting the cultivation of adolescent health behavior and improving self-esteem. All HPS students were significantly better than ordinary schools in the five dimensions of health promotion (except stress management behavior); The same rules are shown in the sense of ability, sense of value, evaluation orientation and overall self-esteem. As the prominent feature of HPS is to take “enhancing students' physique and promoting students' physical and mental health” as an important starting point of education, it has strict requirements and specific assessment indicators in fund guarantee, sports teacher training, sports venue construction, sports talent training, etc. Students who grow up in HPS have more interpersonal interactions (such as participation in extracurricular activities, sense of belonging, trust, etc.) and play more roles than students in ordinary schools. Therefore, compared with similar children, children with HPS score higher in self realization, stress management, health responsibility, social support, nutritional behavior, sports participation, etc, and they feel that have a greater sense of ability, value and higher evaluation orientation.



From the Relationship Between Adolescents' Self-Esteem and Their Health Promotion Behavior

The first group of canonical correlations showed that there was a significant correlation between adolescents' overall self-esteem and their overall health promotion behavior in Southwest China, and the explanatory amount was as high as 77%. In other words, the higher the self-esteem, the higher the implementation of health promotion behavior. From the perspective of self-esteem, if adolescents have a high sense of interpersonal ability, physical ability, family ability, academic ability, family control, control, academic control, internal evaluation, interpersonal value, physiological value, family value and academic value, the higher the implementation of their health promotion behavior, and the higher the sense of powerlessness, The more difficult it is to implement health promotion behavior.

The second group of canonical correlations shows that adolescents' social support behavior is mainly affected by their sense of interpersonal competence. The higher their sense of interpersonal competence, the more they can implement social support behavior. This finding is basically consistent with Mohammadzadeh 's research (44), that is, self-esteem can strengthen their adaptability to problems and improve their adaptability to the external environment, Therefore, it is one of the key factors of personal success. Relevant studies also pointed out that (3, 45), people with high self-esteem have self-confidence and like themselves, feel that they are valuable and capable, are willing to take risks and are not afraid of failure, will make persistent efforts when they encounter difficulties, will not worry that others do not like themselves, can treat and accept others kindly, and are willing to help and praise others, Be able to establish good interpersonal relationships with others. However, from the perspective of correlation, there is a significant negative correlation between social support behavior and academic ability. This may be because teenagers bear great academic pressure (entering a higher school). Those students who concentrate on their schoolwork and obtain a sense of achievement in their studies lack attention to interpersonal interaction because they have no time to establish interpersonal relationships or devote themselves to learning. Otherwise, it is difficult to explain this phenomenon, What are the reasons for the need for in-depth clarification? Another typical related finding of this group is that adolescents' nutritional behavior is mainly affected by their sense of academic ability. The higher their sense of academic ability, the more they can implement nutritional behavior. Because the meaning of the sense of academic ability in this study is mainly aimed at the evaluation and feeling of adolescent individuals on their academic ability, people with positive sense of ability have confidence in their ability and performance (46). The cultivation of nutrition related knowledge and health behavior is one of the key contents of adolescent physical education and health curriculum in China. Therefore, adolescent nutrition behavior should be affected by their sense of healthy academic ability. The higher the sense of healthy academic ability, the more able to implement nutrition behavior. Nutritional behavior is also affected by the sense of interpersonal competence, which is negatively correlated, that is, students with good sense of interpersonal competence do not perform well in the implementation of nutritional behavior? The reason may be that teenagers are in a period of emotional transformation, from relying on their elders to peer recognition. They often share drinks, snacks or fried food in their interaction with peers, which is contrary to the implementation of healthy and nutritional behavior, but it is a strategy for students to establish good interpersonal relationships. As the scholar Wilkerson (47) pointed out, eating behavior will be affected by interpersonal and reference groups, especially peer eating behavior (snacks or sweets). In fact, diet for people is not only the intake of nutrition, but also has more deep significance, such as social and cultural. Therefore, in the intervention of nutritional behavior, we should not only consider nutritional behavior, but should think more, find out the key factors and intervene effectively.

The third group of canonical correlation found that adolescent sports behavior is mainly affected by the sense of physical ability and physiological value. The higher the sense of physical ability and physiological value, the more able to implement sports behavior. In this study, the sense of physical ability and physiological value means that individuals evaluate and feel themselves in body image, appearance and physical fitness. The higher the sense of physical ability and physiological value, it means that they have a positive evaluation and feeling on their body image, appearance and physical fitness. In other words, the more positive the evaluation and feeling of their body image, appearance and physical fitness, the more willing they are to engage in sports behavior. This reaction echoes the previous studies (48–50) on the impact of self-esteem on exercise behavior. It can be seen that in order to improve the implementation of students' sports behavior, in addition to the improvement of sports knowledge, ability and technology, it is also very important to improve their self-esteem and body image.

The fourth group of canonical correlation found that external recognition and physiological value affect adolescents' nutritional behavior and stress management. The lower the external recognition and the higher the sense of physiological value, the higher the performance of nutritional behavior and the better the stress management. In this study, external recognition refers to the degree to which individuals rely on external recognition and approval to evaluate their self-ability and value. The results show that the more adolescents do not rely on external recognition to evaluate their self-ability and value, and have positive evaluation and feelings on their body image, appearance and physical fitness, the more they can implement nutritional behavior and better stress management, These findings also echo the previous research conclusions of relevant scholars (51, 52). In addition, the typical correlation of this group also found that the physiological value not only affects the implementation of sports behavior, but also affects the implementation of nutritional behavior. The higher the physiological value, the higher the performance of nutritional behavior and sports behavior. This finding can be used in the weight control intervention plan for adolescents, because a good weight control plan can achieve twice the result with half the effort if it can improve its physiological value and physical self-esteem at the same time, in addition to combining a balanced diet and regular exercise. Schwager et al. (3) conducted an intervention study on weight control of adolescent overweight girls and found that overweight girls have low self-esteem and 80% have depression tendency. Through diet cognition and exercise courses, they not only reduce weight, but also improve self-esteem. In this regard, relevant longitudinal empirical research needs to be done in the future to further confirm the relationship between self-esteem and diet and exercise behavior.

The fifth group of canonical correlation found that internal evaluation will affect adolescents' health responsibility, exercise behavior and stress management. The higher the internal evaluation, the more they can implement responsible behavior and sports behavior, and the better their stress management. In this study, the connotation of internal evaluation refers to an internally oriented and flexible evaluation orientation. Individuals with high self-esteem can rely on internal needs and standards to act and evaluate themselves. In other words, the more people can act and evaluate themselves according to their internal needs and standards, the more they can implement responsible behavior and sports behavior, and the better their stress management. This research result is consistent with Robinson's view that (53, 54) whether human behavior repeats or not is affected by two factors: one is the value of the reinforcement in the individual's mind, the other is the individual's possibility evaluation and expectation of obtaining the reinforcement, and believes that the individual's control over the reinforcement is internal and external, that is, the internal controller and the external controller, and the external control believer believes that, The acquisition of reinforcement has nothing to do with one's own behavior, and will be controlled by luck, opportunity, destiny, powerful others or unknown forces in the external environment; The internal controller will think that the acquisition of reinforcement is caused by his own behavior or some quality, ability and characteristic. It can be seen that internal control students can better implement responsible behavior, sports behavior and stress management. Therefore, the findings of this group remind us that in order to more effectively implement the promotion of teenagers' health responsibility, sports behavior and stress management, we should pay attention to the internal needs of students rather than external norms.




CONCLUSION

1) Girls are more able to implement health responsibility and nutritional behavior than boys, while boys are more able to implement stress management, social support and sports participation than girls; Boys have higher control perception than girls, while girls have higher evaluation orientation than boys; From the overall perspective of self-esteem, boys's perception of self-esteem is not as good as girls, while from the overall behavior of health promotion, boys are more likely to implement health promotion than girls.

2) Compared with children from single parent or combined families, children from two parent families can not only implement health promotion behavior, but also have a higher degree of self-esteem; The higher the education level of parents, the better their children have health responsibility, higher sense of ability, value, evaluation orientation and overall self-esteem; Family economic status has little effect on adolescent health promotion and overall self-esteem.

3) The higher the self-esteem of adolescents, the more they can implement the health promotion behavior. Adolescents with a higher sense of interpersonal ability, physical ability, family ability, academic ability, family control, control, academic control, internal evaluation, interpersonal value, physiological value, family value and academic value will implement the health promotion behavior better, and the higher the sense of powerlessness, The worse the implementation of health promotion behavior.

4) The higher the adolescents' sense of interpersonal ability, the more they can implement social support behavior; The higher the sense of physical ability and physiological value, the more able to implement sports behavior; The higher the sense of academic ability, the more able to implement nutritional behavior; The higher the external recognition and physiological value, the better the nutritional behavior and stress management; The higher the internal evaluation, the more able to implement health responsibility, exercise behavior and stress management behavior.
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As evidence mounted that existing prevention methods would be insufficient to end the COVID-19 pandemic, it became clear that vaccines would be critical to achieve and maintain reduced rates of infection. However, vaccine-hesitant sentiments have become widespread, particularly in populations with lower scientific literacy. The non-STEM major (called non-major) college students represent one such population who rely on one or more science classes to develop their scientific literacy and thus, become candidates of interest for the success of the COVID-19 vaccine campaign. As these students have fewer opportunities to learn how to identify reputable scientific sources or judge the validity of novel scientific findings, it is particularly important that these skills are included in the science courses offered to non-majors. Two concurrent non-major biology courses (N = 98) at the University of Alabama at Birmingham in Spring 2021 completed Likert questionnaires with open-ended questions prior to and after an expert-led Vaccine Awareness educational intervention addressing vaccine-related concerns. In the module, experts gave presentations about COVID-19 related to microbiology, epidemiological factors, and professional experiences relating to COVID-19. Ten students agreed to participate in post-semester one-on-one interviews. Student interviews revealed that students perceived guest lecturers as providing more information and assurance. Questionnaire data showed an increase in student willingness to accept a COVID-19 vaccine as well as increased student perception of the COVID-19 vaccines as both safe and effective (Wilcoxon Rank Sum Test, p < 0.05). However, the questionnaire data revealed 10 of 98 students remained vaccine-resistant, and these students expressed insufficient research and side effects as leading vaccination concerns. Overall, we show expert-led modules can be effective in increasing non-majors willingness to accept COVID-19 vaccines. Future research should explore the experiences of non-majors and guest lectures, particularly as they relate to vaccination and vaccine concerns.
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INTRODUCTION

The higher education shutdown in Spring of 2020 due to COVID-19 permanently changed the landscape of education (1), placing a considerable burden on nearly all aspects of educational routines (2). According to UNESCO, as of 1st April 2020, schools and higher education institutions were closed in 185 countries, affecting nearly 90% of total enrolled learners (3). Many college students across the world had to adapt to a remote learning mode due to the COVID-19 pandemic (4, 5). While the majority of academic institutions shifted to distance learning, colleges and universities that continued in-person instruction were found to be associated with increased incidence of COVID-19 cases (6). In order to reduce the transmissibility of this virus, most university campus administrations instituted preventive measures such as screening for COVID-19 prior to starting the semester (7) and mandating facial masking (8). While these measures were evidence-based, vaccination became recognized by Spring 2021 as the most effective preventative measure in reducing risk of COVID-19 infection and death (9).

Several COVID-19 vaccinations have been approved by the Food and Drug Administration since the eruption of the pandemic including those produced by Pfizer-BioNTech (10, 11), Moderna (12) and Johnson & Johnson (13). Despite the wide availability of these vaccines to the public, the vaccination rates remain low and have not yet met the herd immunity threshold (14, 15). The second wave of COVID-19 that emerged during 2021 led to a major shift in the public perception about vaccination (16). In fact, it is becoming increasingly accepted among the public that widespread vaccination is the most effective method to control the COVID-19 pandemic (17). However, despite the publicly available vaccines and the shift in the public perception, a large percentage of eligible people remain unvaccinated, with more than 45% of US adults not fully vaccinated (indicating two doses of a 2 sequence vaccine or one dose of a 1 sequence vaccine) as of March 2022 (9). We note that ongoing research shows that natural immunity provides defense for several months amongst people who have previously been infected with COVID-19, however natural immunity from infection as a sequela does not prevent an initial infection (18).

Even still, several factors have been proposed to explain the lower-than-expected vaccination rate.

These factors are related in part to (a) perceived issues of vaccine efficacy and its safety profile and (b) lack of trust in both the scientific community and the location of vaccine development (15, 19, 20). Of particular importance is the rampant vaccine mistrust to be higher among non-white and non-male demographic groups (20–23). Furthermore, both lower education and information levels were found to be correlated with lower willingness to get vaccinated and to abide by preventive measures (24, 25). Such diverse population of individuals include non-STEM majors (henceforth called “non-majors”) college students who may depend on a college science curriculum to enhance their scientific literacy (26). Non-majors differ from STEM majors and these differences make further investigation well-warranted. First, due to their limited exposure to science in general, or to the rigor of scientific methodology, non-major students tend to have a lower trust and confidence in the scientific community and their recommendations (27) and thus may decide to seek information related to vaccines and other topics of interest from social media (28, 29). This in turn can lead non-majors to be further prone to conspiracy beliefs related to topics like vaccination (30). Second, this group tends to be more diverse demographically and prefers more personailzed pedagogies (31, 32). Third, there are up to three times as many articles (accessible via Google Scholar) about STEM majors than non-majors (data not shown), a disparity which highlights the lack of research related to non-majors' biology curriculum. These characteristics necessitate a better understanding of the internal dynamics of the non-major college students and a targeted approach to overcome the barriers and misconceptions regarding COVID-19 vaccination. There is a clear need to increase evidence-based pedagogy for non-major classrooms, particularly as it relates to decreasing vaccine hesitancy. Based upon this rationale, we invited expert guest lecturers from an array of fields who could speak about COVID-19 vaccines to our non-majors biology students.

A targeted approach should include the dissemination of trusted information of the vaccine development, its side effects, profile, and the rate of potential protection via immunity (19, 20, 33, 34). While the practice of inviting guest lecturers seems fairly ubiquitous in higher education, the recommendation to invite guest lectures is primarily anecdotal (35). The limited research that exists in the use of expert guest lectures to impart this type of key information suggests that the perceived relevant experience of expert guest lecturers increases the impact of the lecture (35–39). We have previously shown in an experimental study that non-major students are receptive to virtual expert-led guest lectures about COVID-19 (40), but have yet to explore how views can change related to the COVID-19 vaccines especially through a pre-post design. Here, we investigated the degree to which non-majors' attitudes shift after our intervention with attention to the following questions:

1. How did non-major perceptions of the COVID-19 vaccine change pre to post intervention?

2. How did non-major students' intention to get a COVID-19 vaccine change pre to post intervention?

3. What were non-major students' perceptions of the COVID-19 guest lectures?

4. What are remaining reasons vaccine-resistant students reject COVID-19 vaccines?



METHODS


Study Population

Participants in this population were all students at The University of Alabama at Birmingham (UAB), which serves as the largest research-intensive university in Alabama, a state in the southeastern United States. Participants were non-biology major students taking one of two biology courses: Topics in Contemporary Biology (BY101) or Introduction to Microbiology (BY 261). Courses are 3 credit-hour non-major courses remotely taught by author S.R. during the Spring 2021 semester. Topics in Contemporary Biology is a generic education requirement for science enrolling 97 non-major students in Spring 2021 with no prerequisite. Grading for the lecture course (300 total points) was as follows: two exams (100 points each), pre-COVID-19 Vaccine Awareness questionnaire (10 points), post-COVID-19 Vaccine Awareness questionnaire (10 points), Service-Learning project (60 points), pre-Service-Learning reflection (10 points), and post-Service-Learning reflection (10 points). Service-Learning was assigned following this module and post-questionnaire and therefore was not expected to influence student responses herein. Forty three students in this course consented to take part in this research (44% participation rate). Introduction to Microbiology is a required prerequisite for nursing majors and enrolled 216 students in Spring 2021 with one required prerequisite, which could include BY101. The course required enrollment in a lab course. Grading for the lecture course (220 total points) was as follows: two exams (100 points each), pre COVID-19 vaccine questionnaire (10 points), and post COVID-19 vaccine questionnaire (10 points). Students were able to increase their grade by an additional 10 points through bonus quizzes. One hundred and twelve students in this course consented to take part in this research (52% participation rate) for a total of 155 UAB students consenting to take part in this research. Demographic information and response rate is available in Supplementary Table 1. This research study was approved by the University of Alabama at Birmingham IRB, Protocol number: IRB-300006871.



Questionnaire

Participants in both courses completed the same pre and post questionnaires, completed as a quiz through the course's online learning management system. The pre and post questionnaires were identical (see Box 1). Questions were edited from questions included in the Pew Research Center's 2020 American Trends Panel, Wave 79 survey conducted November 18-29, 2020, which polled 12,648 individuals in the United States of America (41) and/or were developed by C.M., S.A-J. and S.M. for the purposes of this study. The wording of the questions used in this study were determined as readable and clear by a focus group of 5 UAB students before they were distributed for this study. “Note response choice “NA” was an artifact recommended by the focus group to account for participants who may have been vaccinated. While most participants did not choose “NA”, “NA” was taken into account during the analysis." All students enrolled in the courses were instructed to complete the questionnaire as part of the graded assignments for their course grade. Only the responses of students who confirmed they watched the intervention module and consented to be included were analyzed.


Box 1. COVID-19 Vaccine Awareness questionnaire.

Introduction: This assignment aims to address COVID-19 concerns you may have to improve your classroom experience for a targeted intervention on the safety and effectiveness of the COVID-19 vaccines. Before 1/21/21 complete this assignment.

1. Have you received a COVID-19 vaccine, or do you intend to get a COVID-19 vaccine?

Yes, I have received two doses of a COVID-19 vaccine

Yes, I have received the first dose of a COVID-19 vaccine

No, but I will—I DO intend to get the vaccine

No, but I will not—I DO NOT intend to get the vaccine

Prefer not to answer

2. I have enough information to make a decision regarding accepting the COVID-19 vaccine.

5-point Likert with additional “NA—I have already been vaccinated by one or two doses”

3. I will accept the COVID-19 vaccine if my school or employer mandated it.

5-point Likert with additional “NA—I have already been vaccinated by one or two doses”

4. The coronavirus outbreak is/has been a risk to my personal health.

5-point Likert with additional “NA—I have already been vaccinated by one or two doses”

5. If you or someone you know has been affected by COVID-19, how has that impacted your willingness to get a COVID-19 vaccine?

Open ended

6. The approved COVID-19 vaccines are safe.

5-point Likert with additional “NA—I have already been vaccinated by one or two doses”

7. The approved COVID-19 vaccines are effective.

5-point Likert with additional “NA—I have already been vaccinated by one or two doses”

8. What are the 3 major reasons why you will or will not accept a COVID-19 vaccine? Please list them below in the order of priority.

Open ended



Students had the first week of class to complete the pre-questionnaire. One hundred and fifty five consented students completed the pre-questionnaire. After students developed expertise during the 3-week module (described below), students had 1 week to complete the post questionnaire. One hundred and fifty four consented students completed the post questionnaire.



Development of Expertise—Vaccine Awareness Module

These modules, like previous modules implemented at UAB (40, 42) used the framework of backwards design (43). The course learning objectives relevant to this module were: “Understand the basic process of science and identify the valid sources of scientific literature” and “Analyze and apply scientific information to make everyday decisions.” From these objectives, a Service-Learning assessment was created (this assignment was completed after this module and is beyond the focus of this manuscript), and based on the objectives and assessment, the expert lecturers and Q&A were chosen as the most suitable learning activity. The expert Vaccine Awareness Module included two pre-recorded sessions (which were both required to be watched) and two live sessions (which were required to be watched live or via recording). Additionally, there were two pre-recorded lectures uploaded to the course learning management system related to the basic microbiology of viruses. This module was completed over 3 weeks between the end of January and early February of 2021. The module included:

1. Pre-recorded session: “Basics of Vaccines” (S.R., PhD in Biology, instructor of record)

2. In this lecture there was a discussion about microbiology of viruses, disease transmission, epidemiology, and general immunological principles.

3. Pre Recorded session: “COVID-19: The Virus, the Disease and the Vaccines” (C.M., PhD in Microbiology)

4. In this lecture, SARS-CoV-2 virology, COVID-19 symptoms, infection rates and mutants were covered. The different COVID-19 vaccines being studied were compared for what they contain, how they work, vaccine dosage and schedule, and, when the data was available, what their efficacy is as well as: how and why masks work, history of medical inequities, and specific COVID-19 vaccine misinformation.

5. Live session: “Demystifying Vaccine Hesitancy” (Bertha Hidalgo, PhD in Public Health, MPH)

6. In this live session, basic epidemiology, and effective vs. ineffective pandemic cessation strategies were presented. Student questions were also answered.

7. Live session: “Demystifying Vaccine Hesitancy Q&A” (Ellen Eaton, MD clinician in infectious disease)

8. In this session, after introducing her experience as a physician treating COVID-19 patients in the hospital, E.E. answered student questions about the clinical manifestations of COVID-19.

PowerPoint presentations are available upon request.



One-on-One Interviews

To supplement the information collected in the COVID-19 questionnaires, consented students were invited to participate in one-on-one student interviews via UAB-hosted Zoom meetings. Ten students chose to participate in these interviews: seven from Topics in Contemporary Biology (BY101-2C) and three from Introduction to Microbiology (BY261-1E). The interviews followed a semi-structured format guided by the questionnaire and took roughly 20 minutes per student. The full question script can be found in Supplementary Box 1. Interview transcripts were checked for accuracy by OJP before the transcripts were coded.



Coding of Interview Responses

The coding approach used a combination of deductive and inductive analyses. This approach was selected as the deductive element allows the research to be guided by the research questions while the inductive element allows for the exploration of the data within the confines of the research questions (42, 44). Three individual coders, S.E.A, V.C., and S.M. separately read the transcript of the 10 interviews. The coders separately devised open coding subthemes (inductive) that broadly applied to the theme of “Guest Lecturers” (deductive). Coders next discussed their respective themes and came to a consensus regarding refined sub themes that were mutually agreed upon by all three coders.



Coding of Open-Ended Questionnaire Response

The post questionnaire included the open-ended question “What are the three major reasons why you will or will not accept a COVID-19 vaccine? Please list them below in the order of priority.” This question was coded inductively by C.M. and S.A-J.



Quantitative Analysis

Students were asked prior to their post-Vaccine Awareness Module questionnaire if they had completed the module. Students who did not respond to this question or who responded “no” were not included in this analysis, which in the end included 30 students from BY101 and 68 students from BY261 (N = 98). Differences in changes in perceptions of COVID-19 vaccine perceptions from the questionnaire responses were analyzed using R (45). First, a non-parametric Wilcoxon Rank Sum Test was used to compared pre and post scores for Questions 2 (having enough information), 3 (would take vaccine if employer mandated), 4 (virus is a risk to personal health), 6 (vaccine is safe), and 7 (vaccine is effective). To assess the effect of class, we used linear models with “Class” (BY101 or BY261) as a predictor variable for each of the questions (e.g., “post-score~pre-score + class”). Ordinal regression, often used with ordinal numeric data, was used to confirm the degree which “Class” influenced any of the outcomes (e.g., ”post-score~pre-score + class”). The statistical hypotheses were that pre and post values were not equal. Complete RStudio code is available in Supplementary Files Complete R Code.




RESULTS

Analyses indicated an increase in the number of surveyed students who perceived the approved COVID-19 vaccines as both safe (Figure 1A) (Wilcoxon Rank Sum Test, W = 7435.5, p < 0.05 and LME, p < 0.05) and effective (Figure 1B) (Wilcoxon Rank Sum Test, W = 6998, p < 0.05 and LME, p < 0.05) pre to post module. Additionally, surveyed students were more likely to state that they could make an informed decision regarding vaccination after the completion of the module (Wilcoxon Rank Sum Test W = 2529.5, p < 0.05, LME, p < 0.05). There was no effect of class enrollment on any Likert question outcome (LME, Ordinal Regression). With regards to the question “Have you received a COVID-19 vaccine, or do you intend to get a COVID-19 vaccine?” on the questionnaire, 15 students did not intend to prior to the module and 6 did not intend after the end of the module (Figure 2). In other words, 9 surveyed students changed their mind about receiving the COVID-19 vaccine after completing the Vaccine Awareness Module.
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FIGURE 1. Pre and post agreement to COVID-19 vaccine safety (A) and efficacy (B). Pre indicates prior to the module and post indicates perception following module completion. Student agreement ranges from strongly agree (left most and dark blue) to strongly disagree (right most and darker pink). Students responded “NA” if they did not want to answer based on having already been vaccinated. The proportion of total students is on the X axis, where N = 98.
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FIGURE 2. Pre and post COVID-19 vaccination status. Pre indicates prior to the module and post indicates perception following module completion. Student agreement ranges from having two doses of the vaccine (left most and darker purple) to not having any intention of vaccination (right most and lighter). Some students opted to report “Prefer not to answer.” The proportion of total students is on the X axis, where N = 98.


All the 10 interviewed students explicitly mentioned they felt either more informed (n = 9) or more assured (n = 5) about getting the COVID-19 vaccines because of the guest lectures. Four interviewed students explicitly mentioned the guest lectures had a role in their decision to get vaccinated including indications the expert's provided information as it was the expert's job to understand things about COVID-19 vaccine science (Table 1). Of the interviewed students who directly compared the guest lectures to being taught exclusively by their professor, more expressed a preference for having guest lectures.


Table 1. Interview codes related to guest lectures.
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DISCUSSION

In January 2020, vaccine hesitancy was widely discussed colloquially and with increasingly robust surveys of various national (41, 46) and international populations (47). These surveys have indicated clear gaps in the general population's understanding of vaccines, virology, and epidemiology (48–50). Moreover, while more research is advancing our understanding of vaccine-hesitancy in some populations (51–53), there remains little understanding of the vaccine plans of non-STEM majors (54) who make up 79% of all awarded bachelor's degrees in the year 2018–2019 (55). The non-majors in this population were demographically similar (see Supplementary Table 1) yet represented two types of students: those going into non-STEM healthcare (e.g., students on pre-nursing track) and those going into neither STEM nor healthcare (e.g., students enrolled in humanities programs). While it is possible students had a range of medical engagement and aspirations, our methods revealed no distinguishable differences between outcomes in the two classes taught in the same modality by the same instructor.

First, we explored the question: How did non-major perceptions of the COVID-19 vaccine change pre to post module?

Our results found that our student population was more likely to perceive the COVID-19 vaccines as both safe and effective following the expert guest lectures intervention (Figure 1). Perceptions of safety and efficacy are linked to overall COVID-19 vaccine acceptance (56, 57). Further, students felt like they could make an informed decision regarding vaccination after the completion of the module (Table 1). Given perception of vaccination (15, 19, 20) and information levels (24, 25) are related to vaccine-acceptance, this would suggest that student's plans to get vaccinated may have shifted due to the module.

Therefore, our second question asked: how did non-majors' plan to get a COVID-19 vaccine change pre to post for our Vaccine Awareness Module? We found that nine surveyed students went from not intending to get vaccinated to intending to get vaccinated (Figure 2). While intentions to take the COVID-19 vaccine may not always manifest follow through (57), declaring intention is often the first step toward vaccination (27). Thus, we established that after the Vaccine Awareness Module, students changed their mind toward vaccination. This led us to the third question: What were non-major students' perceptions of the Vaccine Awareness Module COVID-19 guest lectures? As a field, public health education research seeks to differentiate between effective and ineffective public health educational strategies (58, 59). The strategies employed are often dictated by the population and location of the target audience. Here we evaluated the impact of guest lectures, a common pedagogical tool in higher education (35, 42). While instructors of record are evaluated at the end of the semester at most institutions, evaluation of the impact of guest lectures has been studied only limitedly (35, 39). We had two courses of non-major students at UAB engage with expert guest lectures by a microbiologist, an epidemiologist, and an infectious disease physician. We have previously shown that expert-guest lectures in a non-majors course can impact perceptions of COVID-19 (40). Moreover, it is well-established that the opinions of one's social sphere has the power to supersede other influences (60–62). However, the efficacy of expert guest lectures related to COVID-19 vaccine in a non-major's classroom had not been established. All the 10 interviewees explicitly mentioned they either felt more informed or more assured about getting the COVID-19 vaccines because of the guest lectures (Table 1). Our findings are in line with earlier work that indicates that an audience is receptive to speakers' personal experience (37, 63–65). This implies that even in this period of particularly low scientific trust (33), when given the opportunity to learn from, and pose their questions to scientists, students show trust and acceptance to what scientific experts teach. We note this could have also been influenced by the demographics of the lecturers themselves. The Vaccine Awareness Module was delivered to classes of majority women, many of whom were women of color and included lectures by four women: two white, one south Asian and one Latina woman. While our study did not specifically address the impact of the race or gender of the guest lecturers, previous research suggests that the diverse students are more significantly impacted by diverse guest lecturers (66). As this area needs more research, in future studies, we recommend investigators evaluate the impact of how race, gender, and other identities play a role in student perception of guest lecturers.

Lastly, we wanted to know: what are the remaining reasons vaccine-resistant students reject COVID-19 vaccine? Given the dramatic underutilization of the available healthcare by college-aged individuals (67), we expected that non-major students at the University of Alabama at Birmingham (UAB) would exhibit similar concerns regarding the acceptance of the novel COVID-19 vaccines. Of the 98 respondents to the post Vaccine Awareness Module questionnaire, ten students answered, “Have you received a COVID-19 vaccine, or do you intend to get a COVID-19 vaccine?” with “I do not plan to” (Figure 2). Analysis of the top three reasons why the surveyed students reported rejecting the vaccines included: a perceived need for more research, unknown vaccine side effects, and a belief that the vaccine is ineffective. These responses were reported by six, five and four of the 10 respondents respectively (Figure 3). The persistent concerns expressed by our participants were like those expressed in other studies (41, 56, 57, 68). Further research suggests a link between vaccine reluctance and thoughts about where SARS-COV-2 originated from (69), governmental distrust (70), and belief in non-evidence based theories (26) particularly through social media (28, 29). While not explored here, these beliefs could be underlying the student reasons against vaccination shown in Figure 3 and could thus warrant future research.


[image: Figure 3]
FIGURE 3. Remaining reasons vaccine-resistant students reject COVID-19 vaccine. Ten post-vaccine awareness respondents who reported not planning to get the vaccine indicated the above reasons for not accepting a COVID-19 vaccine. Ten surveyed respondents answered, “Have you received a COVID-19 vaccine, or do you intend to get a COVID-19 vaccine?” in the post-vaccine awareness questionnaire with “I do not plan to.” The following were the top three remaining reasons why students reported rejecting the vaccines: need for more research (6 of 10), vaccine side effects being unknown (5 of 10), vaccine is ineffective (4 of 10).


The time sensitivity, urgency, and instructor freedom limited the scope of this work in tangible ways. Validated surveys about COVID-19 were not available to us in January 2021 as the vaccines were not made available to the public until Spring 2021. We could not design an ideal experimental design, which would have included cross-comparison design with and without guest lectures, due to course limitations. While our data indicate our intervention directly influenced student perceptions, many other factors may have contributed to students' willingness to get vaccinated during the Spring 2021 semester beyond our intervention. We accounted for these limitations by directly asking students how the instruction impacted them and found that some changes were due to the guest lectures (Table 1).

We suspect that the abrupt transition to online education made students less likely to participate as we previously had much higher participation rates in-person classes at UAB (42). While we cannot say the degree to which these students are representative of the non-majors' populations at large, they mirror demographic composition of the overall UAB student population (71) and nevertheless provide us with insight about non-major's experiences. Much more work is needed to better understand non-major populations, particularly when it comes to COVID-19 vaccine hesitancy. Continued research shows the benefit of connecting everyday issues with non-major students through guest lectures alongside pedagogical interventions like Service-Learning (40, 42, 72). Ongoing work should assess how Service-Learning pedagogies, particularly those using social media (28–30) can impact student perceptions of COVID-19 vaccines. To be able to longitudinally follow the vaccine-resistant students would also uncover meaningful insight that would be useful for better relating and teaching to that population.

Overall, the impact of the expert guest lectures indicates that, as an educational intervention, guest lectures can be impactful in modulating students' vaccination behaviors. Given the increased ubiquity of virtual education, our data suggests that instructors and their students may benefit from expert guest lecturers, especially those pertinent to current affairs and or topics of particular interest to non-major students.
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Introduction: In July 2021, Zhangjiajie City became the new epicenter of the COVID-19 outbreak. Aside from the physical manifestations of COVID-19, patients are also victims of severe social stigmatization. Stigma affects not only COVID-19 patients or survivors, but also individuals associated with them. This study aims to describe and assess the COVID-19-related stigma between patients, their relatives, and healthy local residents.

Methods: The study included 43 COVID-19 patients, 68 relatives, and 75 healthy residents from Zhangjiajie. Demographic data was collected, including gender, age, marital status, and educational level. Stigma attitudes toward COVID-19 were measured using the Stigma Scale and Social Distance Scale. Frequencies and percentages were described for each item of the scales, and differences among the three groups were examined using the chi-square test.

Results: With regards to personal and perceived stigma, most participants agreed that patients with COVID-19 “could snap out of the problem” and that “they were dangerous.” For social distance, over 30% of participants from the three groups agreed with the item “unwillingness to marry into the family of someone with COVID-19.” In all groups, there were significant statistical differences in the belief that “the problem is not a real medical illness” and the desire to “spend the evening socializing.”

Conclusion: Although the outbreak was well-contained in Zhangjiajie, stigmatizing attitudes toward COVID-19 and desire for social distance to such patients were common among patients, their relatives and healthy local residents. Our study's results suggest that public education, anti-stigma interventions, and policies are necessary for people living in Zhangjiajie in order to effectively curtail the spread of COVID-19 and provide a useful strategy for a tourist city like Zhangjiajie to recover sooner from economic decline.

Keywords: COVID-19, personal stigma, perceived stigma, social distance, Zhangjiajie


INTRODUCTION

On January 30, 2020, the World Health Organization (WHO) declared the outbreak of coronavirus disease 2019 (COVID-19) as a Public Health Emergency of International Concern (PHEIC), and a pandemic on March 11, 2020 (1). As of early September 2021, more than 220 million people were infected worldwide (2). Notably, COVID-19 patients or survivors may have common psychiatric comorbidities and related issues, especially stigma (3). The stigma associated with disease increases the burden on individuals and society (4), adversely affecting families or communities that may be associated with infected individuals (5).

Stigma can be defined as a negative attitude associated with an individual with prejudices and discriminatory traits (6). It consists of self-stigma (attitudes about oneself) and public stigma (attitudes from others) (7). Particularly in the field of infectious diseases, stigma is recognized as a global challenge (8). In addition to the symptoms and deficits that result from these diseases, individuals suffering from infectious diseases constantly struggle with discrimination toward them from others (9). Unlike HIV, which has coexisted with humans for years, people often have higher levels of HIV-related knowledge and are less likely to stigmatize patients with HIV (10).

Nevertheless, as an emerging infectious disease that is evolving in nature and has highly accessible transmission patterns (the delta virus can infect the general population without protection in 14 s, increasing the transmission rate by nearly 100% compared to older strains), COVID-19 is likely to result in more panic and stigma among individuals and communities (11). Recent findings show that a proportion of COVID-19 survivors and their family members have been rejected and discriminated against by neighbors, landlords, and even employers (12), causing great financial and mental damage. Certain sub-populations, such as suspected COVID-19 patients, individuals discharged from quarantine, and individuals who have returned from overseas, also experience stigma, including social exclusion, being insulted, and stereotyping (13). Individuals experiencing social stigma may feel humiliated and reduce their help-seeking behaviors or fear approaching their relatives and friends; thus, increasing the challenge for public health efforts to effectively combat COVID-19 (14). Additionally, as a defense against contracting the virus, people naturally alienate individuals who are potentially infected with COVID-19 (e.g., people who live in or have traveled to high-risk areas), which subsequently increases COVID-19-related stigma (15). While avoidance behavior effectively reduces the risk of exposure to COVID-19, it may also induce stigma to people (such as patients and their relatives), cities (such as Wuhan and Zhangjiajie), and related populations (such as residents living in high-risk areas) (16). This means that although social distancing policies are paramount to preventing the spread of COVID-19, it may also adversely affect the attitudes of individuals and communities toward people, which may ultimately lead to stigmatizing conditions or stigma (17).

COVID-19 patients are victims of severe social stigmatization during the acute phase of illness, quarantine, and recovery periods (18). Being labeled with terms such as “super-spreader” and “infected the community” further increased the agony of COVID-19 survivors (19). Patients with COVID-19 reported significant self-stigma, expected stigma from family, neighbors and society during hospitalization (20). Some articles and reviews of COVID-19-related stigma have been published. For example, Duan et al. (4) found that 16% of Hubei province (the first epicenter of COVID-19 in China) residents reported feeling stigmatized, ashamed, or shuned and blamed themselves during the peak of the epidemic. Another study from Vietnam found that over 18% of medical workers felt worried about working in healthcare facilities after being quarantined, 10% felt condemned by relatives and friends, and 34% avoided contact with neighbors or others in their community (21). To date, a large number of studies have focused on COVID-19-related stigma among healthcare workers, patients, and survivors (4, 13, 21). However, there is a lack of research that focused on COVID-19-related stigma among inpatients, their relatives, and uninfected peers. One study revealed that healthy or uninfected individuals scored higher than COVID-19 survivors on stigma, social exclusion, financial insecurity, internalized shame, and social isolation (12), and the results of comparisons with relatives are still unknown. In this context, stigma affects not only individuals with stigmatizing attributes (e.g., COVID-19 patients or survivors) but also those associated with them (e.g., relatives, service providers, neighbors, and community members). Our study will assess COVID-19-related stigma among patients, their relatives, and uninfected individuals within close proximity in order to explore their differences.

Zhangjiajie is a world-famous city that attracts hundreds of millions of tourists every summer, making tourism the main source of the local economy. In July 2021, Zhangjiajie City suddenly became the new epicenter of the COVID-19 outbreak due to imported cases from other regions, resulting in more than 200 people affected with COVID-19. In an effort to curtail the spread of COVID-19, the local government declared an emergency lockdown; although measures have effectively contained the outbreak, the lockdown severely damaged the local economy. In this context, it is reasonable to assume that people with COVID-19 and their relatives experience more stigma than their uninfected peers because of the huge economic damage caused by the lockdown.

The aims of this study are twofold. First, to describe the COVID-19-related stigma during the COVID-19 outbreak in Zhangjiajie City; and second, to assess the difference in COVID-19-related stigma between patients, their relatives, and healthy local residents. Ultimately, we hope findings from our research will benefit policy making, patient rehabilitation, easing public panic, and providing guidance for targeted psychological interventions.



MATERIALS AND METHODS


Participants

This study was an anonymous survey conducted from August 15 to 31, 2021, in Zhangjiajie, China. Participants diagnosed with COVID-19 were recruited from a designated COVID-19 hospital (Zhangjiajie City People's Hospital). Among the 72 patients with COVID-19, 22 critically ill patients (patients requiring a ventilator) and six under the age of 14 years were excluded. One patient was also excluded because the patient chose the same option for all questions; thus, only 43 patients were included. This study also included relatives of patients (n = 68) in the designated hospital. Additionally, Zhangjiajie' natives (n = 75) without COVID-19 were included as healthy controls through online survey.

The study protocol was approved by the Ethics Committee of the Second Xiangya Hospital of Central South University. All participants answered a yes/no question, indicating that they voluntarily participated in the study before completing the questionnaire.



Measures

The questionnaires of the three groups were collected separately with three QR codes through “Questionnaire Star Platform,” a widely used Chinese questionnaire survey website. Demographic data included gender, age, marital status, and educational level.


Personal and Perceived Stigma Scale

Participants' stigma attitudes toward COVID-19 were measured using the stigma scale comprising of two subscales, personal stigma and perceived stigma, with each subscale including nine items (5). The items for both subscales contained identical items by asking participants' own attitudes and their views on people's attitudes toward patients diagnosed with COVID-19. In the present survey, the vignette was adapted as follows: “Susan is a person with COVID-19, the virus she was infected with was Delta.” A five-point scale ranging from “strongly agree” to “strongly disagree” was used to assess responses to each question, with higher scores indicating higher stigma. The Chinese stigma scale has good reliability and validity in assessing stigma toward several diseases in the Chinese population (22). In this study, Cronbach's α coefficients for the two subscales were 0.640 and 0.687, respectively.



Social Distance Scale

Participants' willingness to come into contact with people recovered from COVID-19 was estimated using the social distance scale (23). The scale contains five items, and all items are rated on a 4-point rating scale (1 =“definitely willing” to 4 = “definitely unwilling”), with higher mean scores indicating a higher tendency to social distance. The Chinese Social Distance Scale has good reliability and validity in assessing social distancing behavior in the Chinese population (22). In this study, Cronbach's α coefficient for the social distance scale was 0.924.




Statistical Analysis

Demographic characteristics were described using median (interquartile range) and frequency (percentage). The chi-square (χ2) test and Kruskal-Wallis H tests were used to compare the differences in demographic data among the three groups. For each item of the stigma scale group, the percentage of “agree” or “strongly agree” category was listed. For items on social distancing, the percentage of “probably unwilling” or “definitely unwilling” category was listed in each group. Frequencies and percentages were described for each item of the stigma and social distance scale, and differences among the three groups. The personal and perceived stigma were examined by performing χ2 tests, and Bonferroni correction was used in the post-hoc analysis. Detailed data are shown in Tables 1–3. The significance level was set at P < 0.05, and all statistical analyses were conducted using IBM SPSS Statistics version 25.0.


Table 1. Demographic characteristics of participants.
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RESULTS

A total of 186 participants from Zhangjiajie were included in the current study, with 43 patients, 68 relatives, and 75 healthy individuals. In the sample of patients, 37.2% were male and the average age was 36.79 years (range: 14–70, standard deviation [SD] = 16.345). For relatives, 42.6% were male and the average age was 35.75 years (range:15–77, SD = 12.468). Among the healthy individuals, 29.3% were male and the mean age was 36.84 years (range:14–59, SD = 11.436). There were no significant differences among these three groups for each sociodemographic variable (p > 0.05), except for education (p < 0.001). Details of the demographic characteristics are showed in Table 1.


Personal Stigma

The three groups' attitudes toward the person in the vignette are shown in Table 2. Participants were more likely to endorse the item “the person could snap out of the problem.” This was particularly notable in patients and relatives, as over 88.0% agreed or strongly agreed with the statement. Next was the item “people with this problem are dangerous” where over 60% of participants agreed or strongly agreed with this representation, especially in patients (69.8%) and healthy people (68.0%). Endorsement of the personal stigma items that “the person could snap out of the problem” (88.4%) and that “the problem is a sign of personal weakness” (44.2%), “people with this problem are dangerous” (69.8%), and “people with this problem are unpredictable” (23.3%) were highest in patients. Beliefs that “the problem is not a real medical illness” (69.1%), “avoid people with this problem” (7.4%), “If I had this problem, I would not tell anyone” (14.7%), “I would not employ someone with this problem” (11.8%), and “I would not vote for a politician with this problem” (22.1%) were highest in relatives. Participants were least likely to endorse the statement “avoid people with this problem”; only 4.7% of patients, 7.4% of relatives, and 2.7% of healthy people expressed their agreement with this item. There were significant differences among these three groups in one statement, “the problem is not a real medical illness” (p = 0.007).


Table 2. Compared on each statement about participants' own attitudes toward the person in vignette.
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Perceived Stigma

The agreements of the three groups regarding other people's attitudes toward the person in the vignette are shown in Table 3. Consistent with personal stigma, participants were most likely to agree with the item “the person could snap out of the problem” and “people with this problem are dangerous” with 79 and 49.5% in total, respectively. Endorsement of people with this problem as “dangerous” (69.8%), and “unpredictable” (23.3%) were the highest in patients. Beliefs that “the person could snap out of the problem” (82.7%), “I would not tell anyone” (22.7%), and “I would not employ someone with this problem” (22.7%) were highest in healthy people. Agreement of “the problem is a sign of personal weakness” (50%), “the problem is not a real medical illness” (54.4%), “avoid people with this problem” (17.6%), and “I would not vote for a politician with this problem” (23.5%) were the highest among relatives. Participants were least likely to agree with the statement “Avoid people with this problem”; only 11.6% of patients, 17.6% of relatives, and 9.3% of healthy people expressed their agreement on this item.


Table 3. Compared on each statement about other people's attitudes toward the person in vignette.
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Social Distance

The endorsement of the three groups for willingness to contact Susan in the vignette are described in Table 4. Over 30% of participants expressed unwillingness to marry into the family of someone with COVID-19, with 27.9, 29.4, and 41.3% in patients, relatives, and healthy people, respectively. Healthy people endorsed the highest in four of the five items in social distance, and were more likely to avoid a person with COVID-19. There were significant differences among the three groups on this statement, “spend the evening socializing” (p = 0.042).


Table 4. Compared on each statement about social distance toward the person in vignette.
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DISCUSSION

To the best of our knowledge, this is the first study to investigate stigma among COVID-19 patients, their relatives, and healthy individuals at the same time. Furthermore, we concentrated our samples in Zhangjiajie, a tourism city in the west of Hunan province, which suddenly suffered from a COVID-19 outbreak in August 2021. The survey showed that participants were most likely to agree with the statements “the person could snap out of the problem” and “people with this problem are dangerous.” The statement most frequently attributed with unwillingness for participants was marrying into the family of someone with COVID-19. These findings are similar to those of previous studies of other diseases, such as schizophrenia, depression, and generalized anxiety disorder (7, 24).

Most participants would agree that patients with COVID-19 could snap out of the problem and that they were dangerous. It is noteworthy that the item “the person could snap out of the problem” did not seem appropriate for COVID-19. In this study, the item may indicate that people are confident they have control over the prognosis of the disease. Moreover, although beliefs about dangerousness are conducive to enhancing physical distance and preventing the spread of infection (25), this may also lead to higher stigma toward patients with COVID-19, which adversely affects their work and daily lives, even after recovery. Therefore, to effectively curtail the spread of the disease, it is necessary not only to maintain physical distance, but also educate and reduce the public's fear of COVID-19.

In the present study, perceived stigma received a much higher endorsement than personal stigma in avoidance of someone with this problem, unpredictability, and unwillingness to hire someone with this problem. Participants were more likely to believe that others held stigmatizing attitudes toward COVID-19 survivors. This indicates that stigma toward COVID-19 may be overestimated by the public (26). Similar to a study that explored mental disorders, more participants agreed with a perceived stigma in order to be socially accepted (24).

Our findings are also consistent with previous studies, which found that social distance was highest for marrying into the family for all three groups (22). From the first item “Live next door” to the last item “Marry into family,” the proportion of agreement increased in turn, even if <5% of the participants endorsed the item that they would avoid people with this problem in the personal stigma item. This may be because the desire for social interaction decreases with the level of intimacy (27, 28).

The results did not show significant differences in personal and perceived stigma among the three groups except for one statement, “the problem is not a real medical illness.” As for social distance, only one statement, “spend the evening socializing” had a significant difference among the three groups. This was slightly different from the results of previous studies. A Chinese study found that COVID-19 survivors experienced more severe COVID-19 related stigma compared with healthy controls (12). A high level of stigma might be due to concerns transmitted to family members and friends, as well as fear of being discriminated (12, 29).

Previous studies also showed that increased contact with individuals suffering from a disease (such as friends and family members) and higher knowledge of a disease predict lower stigma and social distance (30). This means that patients and family members may report lower levels of stigma and social distance. However, there were few significant differences in stigma and social distance among different populations in this study, which might be due to the well-controlled outbreak and the efforts made to popularize public health education on COVID-19-related knowledge in China.

This study presents several limitations. First, although the instrument has been widely validated in previous studies of the Chinese population, it has rarely been used in COVID-19-related research. Second, healthy control group was a convenient sample and may not have been representative of all residents. Furthermore, the participants educational level did not match the other two groups, which may cause some bias for unpaired COVID-19 related knowledge. Finally, since COVID-19 was effectively controlled in Zhangjiajie and did not become widespread, the sample size of patients and relatives was relatively small in this study. Future studies of stigma attitudes toward COVID-19 patients and survivors should be carried out in a larger sample with more appropriate tools.



CONCLUSION

In conclusion, our survey demonstrated that COVID-19-related stigma is commonly experienced by COVID-19 patients, their relatives, and healthy residents even though the outbreak has been well-contained in Zhangjiajie City. Given the severe damage caused by COVID-19-related stigma, routine assessment of stigma should be conducted in each group, including patients or survivors, relatives, healthy individuals, and medical workers. Sufficient psychological assistance should be provided to those have suffered from these experiences. Additionally, improved identification, prevention, and policy effort are needed to reduce stigmatizing responses by social institutions and the general public. We hope that our survey, which focused on Zhangjiajie City, can have an impact on or aid similar cities that typically receive influxes of tourists, and as the world slowly eases border restrictions and leisurely travel becomes more common, it can be expected that the same situation will occur in other cities. Finally, prospective study designs should be used in future studies to examine the long-term impact of COVID-19-stigma.
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Background: While the effectiveness of several occupational healthcare interventions has been demonstrated, successful implementation of such programs among internal migrant workers (IMWs) in small and medium-sized enterprises (SMEs) has been limited. This study aimed to evaluate the implementation of a three-arm cluster randomized controlled trial promoting respiratory protective equipment (RPE) use among IMWs exposed to organic solvents in SMEs and to assess the association between participants' compliance and effectiveness of intervention.

Methods: A total of 60 SMEs were randomly allocated to a low- or high-intensive intervention group, or a control group that did not receive any intervention. The low-intensive intervention group was subjected to both traditional and mHealth occupational health education. The high-intensive intervention group was subjected to the low-intensive group activities and peer education. The Reach, Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) framework was used to guide implementation evaluation of this 6-months intervention. Generalized linear mixed models (GLMMs) were used to evaluate the effects of participants' compliance with the intervention on the primary outcomes, regarding the appropriate use of RPE.

Results: Of 4,527 potentially eligible participants, 1,211 individuals were enrolled, with a reach rate of 26.8%. Sixty of the 66 SMEs approached (90.9%) SMEs adopted the intervention. Fidelity to traditional education (100.0%) and mHealth intervention (97.5%) was higher than fidelity to peer education (20.0%). Peer leaders cited inconvenient time and unfamiliarity with peers as two major barriers to delivering peer education. Compared with the control group, IMWs who complied with the interventions in both groups were more likely to wear RPE appropriately [low-intensive group: adjusted odds ratio (aOR) = 2.58, 95% confidence interval (CI): 1.56–4.28; high-intensive group: aOR = 7.52, 95% CI: 3.72–15.23]. Most participants (95.8%) were satisfied with the program and 93.1% stated that they would maintain the use of RPE in the future.

Conclusions: A multi-component occupational health intervention to promote the use of RPE among IMWs in SMEs was feasible and acceptable. Peer education had great potential to enhance the occupational health behavior of IMWs, and thus strategies to improve participants' adherence to this component warrant further investigation.

Clinical Trial Registration: http://www.chictr.org.cn, identifier: ChiCTR-IOR-15006929.

Keywords: implementation evaluation, occupational safety and health, migrant workers, small and medium-sized enterprises, RE-AIM framework


INTRODUCTION

The World Health Organization recently highlighted that the occupational safety and health (OSH) of workers is a major challenge in the implementation of sustainable development initiatives and workplace health promotions worldwide (1). According to the International Labor Organization, approximately 2.3 million people die from work-related diseases and injuries each year (2). The annual number of occupational diseases diagnosed in China increased from 12,212 in 2005 to 19,428 in 2019, with an average annual growth rate of 3.37% (3, 4). The Chinese Government has prioritized occupational health as one of 15 major health projects (5), and the National Health Commission (NHC) has unveiled new strategies to reduce the incidence of occupational diseases, focusing on major industries, occupational hazards, and victims (6).

It was estimated that, in China, approximately 100 million internal migrant workers (IMWs) were exposed to occupational hazards in 2018 (7), while organic solvents were the second most common occupational hazards after pneumoconiosis. In light of this, we conducted the first clustered randomized controlled trial (CRCT) to promote the use of respiratory protective equipment (RPE) among IMWs exposed to organic solvents from small and medium-sized enterprises (SMEs) in China (8). The CRCT was a multifactorial complex intervention encompassing three main components: (1) traditional occupational health education, (2) mobile health (mHealth) intervention, and (3) peer education. Effectiveness evaluation of a previous multi-component intervention (9) revealed that participants' adherence to the prescribed peer education was not ideal, but it was a key factor influencing outcomes, indicating a need to explore the process of intervention implementation and its impact on effectiveness.

Implementation evaluation could help researchers better understand the implementation of an intervention and the facilitators of and barriers to intervention delivery (10, 11). When used in combination with effectiveness evaluation, implementation can provide an evidence base for the wide-scale implementation, thereby enhancing the potential population-based impact and facilitating the generalizability and application of such programs to similar contexts (12). However, to the best of our knowledge, research on the implementation evaluation of effective behavioral interventions for IMWs in SMEs is lacking. Similarly, although an increasing number of occupational health promotion program have demonstrated effectiveness in reducing work-related disease risk in Canada (13), Australia (14), America (15) and the United Kingdom (16), few studies have paid attention to understanding the implementation of the interventions.

Since the 1990s, rapid growth in public health promotion programs has led to an increasing emphasis on the process of program implementation and the emergence of a variety of guidelines for implementation evaluation. The RE-AIM framework (17) was one of the most widely used theoretical frameworks for understanding the effectiveness of programs implemented in real-world settings (18, 19). Glasgow proposed that process evaluations of health promotion interventions should be assessed from five dimensions: Reach, Effectiveness, Adoption, Implementation, and Maintenance (18). In this study, we set two aims: (1) to evaluate the implementation of the aforementioned multi-component occupational health behavioral intervention using Glasgow's RE-AIM framework, including the program reach, program effectiveness, intervention fidelity, barriers to intervention delivery, participants' compliance, participants' satisfaction, and willingness to maintain the strategies learned from during the program; and (2) to assess the association of participants' compliance with intervention and effectiveness of the intervention.



METHODS


Study Design, Setting, and Participants

Details of the study protocol, which was prepared according to CONSORT guidelines, have been published elsewhere (8). Briefly, we conducted a three-arm CRCT at both the enterprise and worker levels from August 2015 to January 2016. This trial aimed to assess the effectiveness of a 6-months multi-component occupational health behavioral intervention for promoting the appropriate use of RPE. The Research Ethics Committee of the School of Public Health, Sun Yat-sen University approved this trial, which has been registered in the Chinese Clinical Trial Register (ChiCTR-IOR-15006929).

Sixty SMEs were randomly selected by the researchers from a list of 861 eligible SMEs which was provided by the Administration of Work Safety in Baiyun district, Guangzhou city, China; this administration is responsible for OSH in the district. Baiyun district is inhabited by a significant number of migrants and is the most industrially developed area in Guangzhou. The inclusion criteria for the enterprises selected were: (1) 20 to 1,000 workers and an annual turnover of 3 to 400 million Chinese Yuan, according to the definition developed by the Ministry of Industry and Information Technology (20); (2) work involving the use of organic solvents; (3) provision of RPE to workers, including disposable masks, half-face masks and full-face masks. The 60 SMEs were randomly allocated to equivalent numbers of the low-intensive intervention (n = 20), high-intensive intervention (n = 20), and control (n = 20) groups.

All eligible IMWs at the selected SMEs were approached by their managers and invited to participate in the trial. Workers without a local registered permanent residence and who were employed working on a production line involving exposure to organic solvents were eligible for inclusion. First-line production team leaders and those unable to complete the questionnaires due to illiteracy were excluded. All study participants provided written informed consent.



Interventions

Participants in the control group were not offered any intervention. Participants in the two intervention groups received a complex multicomponent occupational health behavioral intervention at both the enterprise and participant levels.

The low-intensive intervention programs comprised two elements: traditional occupational health education and mHealth intervention. Traditional occupational health education included a 1-h occupational health lecture for enterprise managers and IMWs during the first week of the intervention, with assistance by the Guangdong Prevention and Treatment Center for Occupational Diseases. The lectures were intended to help enterprises strengthen their knowledge of OSH responsibilities and increase IMWs' understanding of the hazards of organic solvents exposure, the benefits of RPE, and the proper selection and maintenance of RPE. At baseline and the third month of the intervention, occupational health-related brochures were distributed to IMWs, and posters were hung in the workspace at every participating enterprise. The mHealth intervention included: image- and video- based educational resources about organic solvent hazards, personal occupational protection, and occupational health laws and regulations, which were delivered to the IMWs twice per week via an instant message app, such as WeChat or QQ. Online quizzes with awards were used to promote increased participation in the third and sixth months of the intervention.

IMWs in the high-intensive group received the same intervention as the low-intensive group, but also attended peer education sessions delivered by peer leaders. The peer education group was composed of 8–15 IMWs, with one volunteering as a peer leader. Peer leaders received two 1-h sessions of training provided by the research team, and delivered peer education sessions to their peers per month (six sessions in total) according to a 33-page peer education manual formulated by the research team. We conducted on-line supervision and assessments of peer leaders and awarded 50–100 Chinese Yuan (8–16 USD) each month to the top five best performing to incentivize engagement with the program.



Implementation Evaluation

Implementation outcomes were evaluated using the RE-AIM framework (17). We identified 27 specific process evaluation indicators for our program (Table 1) from the 34 evaluation criteria originally proposed by Glasgow, which vary considerably across different programs due to variable program design and implementation (18).


Table 1. Summary of process evaluation dimensions, indicators, and data sources.
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The Reach dimension included seven indicators covering different aspects of recruitment process of participants, and the demographic characteristics of enrolled participants.

The Effectiveness dimension included four indicators measuring the impacts of the intervention on primary and secondary outcomes among overall participants and in different subgroups. The primary outcome was increased appropriate use of RPE, which was defined as an increase in IMWs who always wore the appropriate type of RPE at work during the last week of assessment, according to the guideline on the use of RPE against hazards from organic solvents promulgated by the NHC (21). Secondary outcomes included occupational health knowledge, attitude toward occupational health, and participation in occupational health check-ups during the program (see Supplementary Table 1 for measures of secondary outcomes) (9).

The Adoption dimension was assessed at two levels, namely the enterprise level and the deliverer level. Enterprise-level adoption included five indicators referring to the number, proportion, and characteristics of enterprises that adopted the program. Deliverer-level adoption measured the numbers of intervention deliverers, including staff assisting implementation of the trial and peer leaders.

The Implementation dimension was also assessed at two levels. Setting-level implementation was defined as the fidelity of various intervention components and the implementation details, including the methods and frequencies. Fidelity was measured as the extent to which the intervention was implemented perfectly as planned, and the consistency of implementation across enterprises. The methods and frequencies of sessions delivery by peer leaders, and the facilitators of and barriers to delivery were also evaluated. Participant-level implementation was defined as the participants' reception of the program, as reflected in compliance and satisfaction. In our study, participants' compliance was measured by six items: (1) participated in occupational health lectures; (2) browsed occupational health- related posters; (3) joined the WeChat or QQ groups of the program; (4) followed the WeChat official account of the program; (5) read the messages provided via the instant message apps; (6) the number of peer education sessions attended. The scores of items (1) and (2) (0 = no, 1 = yes) represented compliance with traditional occupational health education; and the scores of items (3), (4) and (5) (0 = no, 1 = yes) represented compliance with mHealth intervention; and the score of item (6) (0 = 0 session, 1 = 1–3 sessions, 2 = 4–6 sessions) represented compliance with peer education, with higher scores indicating greater compliance. Overall compliance in the low-intensive intervention group was defined as a total score of 3 or more (ranging from 0 to 5) and at least 1 point each for both traditional occupational health education and mHealth intervention. Overall compliance in the high-intensive intervention group was defined as a total score of 4 or more (ranging from 0 to 7) and at least 1 point each for traditional occupational health education, mHealth intervention, and peer education (Supplementary Table 1).

Due to limited time and fixed research funding, we did not assess maintenance of primary and secondary outcomes post-intervention. However, sustainability was addressed in the self-reported questionnaires administered to migrant workers at 6 months, which asked about the willingness of peer leaders to supervise their workmates using RPE and willingness of IMWs to maintain proper use of RPE in the future.

The corresponding implementation evaluation data were collected using a self-reported questionnaire surveys, recruitment records, enterprises investigations, peer leaders surveys, and researchers' observations at baseline and at the 3- and 6-months follow-ups. Additionally, the peer leaders were required to submit monthly progress reports containing a standard checklist that documented the implementation of peer education, and photos showing attendance of the peer education sessions. Process evaluation was undertaken at all stages of the intervention. Study staff checked all returned data and documents for completeness and inconsistencies to ensure the quality of the implementation data.



Statistical Analysis

Descriptive statistics were used to describe the program characteristics and implementation outcomes based on the five dimensions of the RE-AIM framework. Continuous variables are summarized using means and standard deviations (SD). Categorical variables are presented as frequencies and percentages. We summarized baseline variables for the low- and high-intensive intervention and control groups separately. Additionally, we calculated the percentages of compliance with three intervention components of the program.

The chi-squared test was used to compare participants' compliance with the interventions between low- and high-intensive intervention groups. A generalized linear mixed model (GLMM) with a logistic link, a random effect with a compound symmetry correlation matrix to account for enterprise-level clustering, and a nested random effect to account for repeated measures within IMWs, was used to estimate the effect of compliance on the primary outcome. Based on the previous research (22, 23), the covariates included age, gender, marital status, education, duration of migration, duration of employment at current position, duration of employment at current workplace, weekly working hours, interpersonal support, social model, enterprise scale, and occupational health service provision of the enterprise. We adjusted all estimates for these baseline covariates. The adjusted odds ratios (aOR) and 95% confidence intervals (CI) of compliance in each intervention group compared with the control group were calculated to assess the impact of participants' compliance on the primary outcome.

To test the robustness and heterogeneity of effectiveness across subgroups, we performed subgroup analyses according to age (≤ 28, 29–44, or 45–65 years); gender (male or female); marital status (married or unmarried); education (primary school, secondary school, or high school and above); duration of migration (> 10 or ≤ 10 years); having dermatitis, eczema or conjunctivitis in the past month (yes or no); having a cold or other respiratory disease in the past month (yes or no); and feeling depressed or anxious in the past month (yes or no). We analyzed subgroups using statistical tests of interaction while adjusting for other covariates at baseline. Two-tailed tests with a significance level of p < 0.05 were applied to all analyses using IBM SPSS Statistics 26.0 (IBM Corp., Armonk, NY, United States). R 4.0.5 (24) was used to create a forest plot for subgroup analyses.




RESULTS


Reach

Figure 1 shows a detailed consort diagram of the trial at enterprise and participant levels. Of the 4,527 individuals assessed for eligibility, 2,529 (55.9%) did not satisfy the inclusion and satisfied exclusion criteria (Figure 1). Of these, 1,610 did not report workplace exposure to organic solvents, 828 declined to participate, 60 were not first-line production workers, and five were illiterate. Of the remaining 1,998 IMWs (44.1%) eligible participants, 759 were absent from work on the day of the survey and 14 were excluded due to missing data at baseline. Therefore, 1,211 participants were enrolled at baseline, with 390 in the low-intensive group, 368 in the high-intensive group and 453 in the control group. The reach rate of all approached potential participants was thus 26.8%, while the participation rate was 60.6% among total eligible individuals. There were 310 (25.6%) migrant workers dropped out at 6-months. Of the remaining 901 (74.4%) participants who completed the trial, 323 were in the low-intensive intervention group, 246 were in the high-intensive intervention group, and 332 were in the control group.


[image: Figure 1]
FIGURE 1. Flow chart of the trial at the enterprise and participant levels. SMEs, small and medium-sized enterprises; IMWs, internal migrant workers.


Table 2 shows the baseline characteristics of the migrant workers in each group. The majority of the study participants (71.9%) were male, aged 29–44 years (49.3%), and married (71.9%). Most (68.8%) were educated at or below a high school level. More than half (56.6%) had migrated from a rural area more than 10 years earlier. The average duration of exposure to organic solvents in their current position was 63.6 months (SD = 56.6). The average number of weekly working hours was 55.3 (SD = 9.2).


Table 2. Baseline characteristics of participants.
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Adoption

According to the enterprise information provided by Guangzhou Baiyun District Administration of Work Safety, a total of 861 SMEs were eligible for the trial. We contacted 66 SMEs and sent an informed consent form outlining the purpose, interventions, and main contents of the questionnaires to the OSH managers of each enterprise, who were given 1 week to decide to participate in this study. Six of the 66 SMEs declined, and 60 agreed to participate, with an overall response rate of 90.9% (Figure 1). Table 3 presents an overview of the baseline characteristics of the 60 participating enterprises. The average scale was 125 IMWs (SD = 118), and the enterprises belonged to various organic solvent industries, including furniture, leather goods, and electronics manufacturing, paints and coatings, and plastic and plastic cement. Prior to random allocation, all 60 enterprises had generally established OSH practices and policies for the routine supervision and management of PPE utilization. However, six (10%) enterprises did not offer regular occupational health check-ups for their workers, which we emphasized should be improved upon.


Table 3. Baseline characteristics of the 60 study SMEs.
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At the intervention deliverer level, 19 staff—eight local government staff in charge of OSH and 11 investigators of our research team—coordinated the implementation of the intervention. Meanwhile, 25 IMWs volunteered as peer-leaders to deliver the peer education sessions.



Implementation

Prior to the interventions, investigators were trained by the principal investigator of this study and experts from the Guangdong Prevention and Treatment Center for Occupational Diseases in terms of intervention contents, investigation skills, quality control and trial ethics to ensure that the multi-component interventions were implemented as intended. Neither major problems nor adverse incidents occurred during the intervention.

As seen in Table 4, all 40 (100.0%) SMEs in the intervention groups exhibited great fidelity and compliance with the delivery of traditional occupational health education and mHealth interventions. One enterprise in the high-intensive intervention group failed to provide interventions to the IMWs as planned because it ceased trading shortly after this study was launched. However, the fidelity of peer education in the high-intensive intervention group was not adequate. Only five (20.0%) of the 25 peer leaders organized required six peer education sessions during the study period, whereas three (12.0%) did not provide a single peer education session. The specific methods of, and barriers to peer education process are outlined in Table 4. Slightly more than half (52.0%) of the peer leaders conducted peer education sessions during meals or during breaks by demonstrating how to wear RPE. 32.0% of peer leaders complained that scheduling difficulties hindered delivery of the peer education sessions, while 28% stated that they were unfamiliar with some of the peer group members.


Table 4. Implementation results of three intervention elements at enterprise and peer-leader levels.
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As shown in Table 5, the participants' compliance with traditional health education was higher than the compliance with mHealth intervention in both the low- and high-intensive intervention groups. All IMWs participated in occupational health lectures and received brochures. Compared with the low-intensive group, IMWs in the high-intensive group had a higher rate of compliance with the mHealth intervention (e.g., the percentage of IMWs who read the messages provided via instant message apps in the low- and high-intensive group was 65.0% vs. 78.5%, p < 0.001). Of the high-intensive intervention participants, 92.7% (238/246) reported that they had attended at least one peer education session, while only 31.7% (78/246) stated that they had taken part in four or more peer education sessions, giving it the lowest reception rate of the three intervention components. When asked about their satisfaction with the program, 9.1%, 36.6%, and 50.1% of participants stated that the program had been “very useful”, “useful” or “somewhat useful”, respectively, whereas 4.2% felt that the program was not useful to them.


Table 5. Compliance results of IMWs in two intervention groups at participant level (n / %).
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Effectiveness

Our team previously published the results on the effectiveness of the intervention with respect to the primary and secondary outcomes (9). Briefly, at 6-months, the rate of appropriately using RPE among IMWs increased by 20.2% in the high-intensive group (54.6% vs. 74.8%) and 12.0% in the low-intensive group (50.5% vs. 62.5%), whereas the rate in the control group (reference) almost remained stable (51.9% vs. 51.2%) (high-intensive intervention: aOR = 2.99, 95% CI: 1.75–5.10, p < 0.001; low-intensive intervention: aOR = 1.91, 95% CI: 1.17–3.11, p = 0.009). At 6-months, we also noted significant effects of the high-intensive intervention on all secondary outcomes compared with the control group.

Figure 2 shows the results of subgroup analyses comparing the high-intensive intervention group and the control group at 6-months. No statistically significant differences were seen in appropriate RPE use among the different subgroups (p > 0.05 for all interactions). In other words, the effect of the interventions on the primary outcome across subgroups of the high-intensive intervention group was robust but not heterogeneous. Subgroup analyses comparing the low-intensive intervention and the control group at 6-months gave similar results (Supplementary Figure 1).


[image: Figure 2]
FIGURE 2. Forest plot of subgroup analyses between the high-intensive intervention and the control groups at 6-months.


Table 6 shows the impact of intervention compliance on the appropriate use of RPE. At 6-months, IMWs in the two intervention groups who did not comply with the interventions exhibited no statistically significant intervention effects compared with the control group. However, at 6-months, IMWs who complied with the intervention components in both intervention groups were more likely to wear RPE appropriately than those in the control group (low-intensive intervention group: aOR = 2.58, 95% CI: 1.56–4.28, p < 0.001; high-intensive intervention group: aOR = 7.52, 95% CI: 3.72–15.23, p < 0.001).


Table 6. Impact of intervention compliance on the use of RPE in the low- and high-intensive intervention groups.
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Specifically, the rate of appropriate RPE use among IMWs who complied with the traditional occupational health education in the low- and high-intensive intervention groups was higher than that of the control group (75.8% and 75.9% vs. 51.2%; low-intensive intervention group: aOR = 2.34, 95% CI: 1.73–4.88; high-intensive intervention group: aOR = 2.64, 95% CI: 1.45–4.80). Improved RPE use was also seen among IMWs who complied with the mHealth intervention in both intervention groups compared with the control group (e.g., IMWs who read the messages provided via the instant message apps in the low- and high-intensive intervention groups were more likely to use RPE appropriately compared with the control group: 71.7% and 75.6% vs. 51.2%; low-intensive intervention group: aOR = 1.94, 95% CI: 1.18–3.21; high-intensive intervention group: aOR = 2.63, 95% CI: 1.49–4.64). IMWs who attended four to six peer education sessions in the high-intensive intervention group were more likely to wear RPE appropriately than those in the control group (91.0% vs. 51.2%, aOR = 16.59, 95% CI: 6.15–44.76). However, no significant effects were seen among IMWs who attended zero to three peer education sessions.



Maintenance

Of the intervention group participants, 93.1% (448/481) IMWs stated that they would keep wearing their RPE. A majority of peer leaders (20/25) stated that they would continue to remind and supervise their workmates to maintain good practice. Organizations and individuals, including the Administration of Work Safety, SMEs and IMWs, could continue to use the intervention materials free of charge after the intervention, including the occupational health lecture PPT, brochures, posters, mHealth video materials, and peer education manuals, so as to promote future application and transformation of these methods. Subsequently, supported by Guangdong Provincial Health and Family Planning Commission, an occupational health manual designed by the research team was distributed to migrants throughout Guangdong Province at no extra cost.




DISCUSSION

As far as we are aware, this study contains the first multi-component occupational health behavioral intervention program to integrate traditional education and mHealth interventions with peer education to promote occupational health behavior, knowledge and attitude of IMWs working in SMEs. This paper demonstrated that a detailed implementation evaluation using Glasgow's RE-AIM framework to assess the feasibility, reach, adoption, implementation, and maintenance of a program can assist with the interpretation of program outcomes.

Program reach reflects a willingness to participate in a well-designed program among all potential participants in the target population (18). The individual-level reach rate (26.8%) of this complex intervention conducted was higher than that of other occupational healthcare programs, whose reaches ranged from 2.4 to 25% (25–28). Our good level of participation rate may be due to several factors, including assistance provided by the local administration, a good occupational health atmosphere in enterprises (i.e., the vast majority of research enterprises provided due occupational health services), and the unique recruitment strategy used in this study, whereby we approached the managers first, and then managers invited IMWs. Unlike other methods of recruitment, such as invitation by mail, telephone, and posters, which are less likely to attract the participation of the target groups with a lack of pertinence, direct manager invitation might motivate IMWs to participate (29, 30). The drop-out rate of our program was much lower in comparison with that of another enterprise-based intervention carried out among IMWs in China [25.6% vs. 88.5% (31) at six-months]. Because of high mobility and employment instability of migrant workers, interventions targeting them typically have a higher drop-out rate than the general population (32). In China, most IMWs are moved from rural to urban areas, where they have two peaks of return (33). The biggest returning peak is during the Chinese New Year, which is the most important holiday for family reunions contributing to the high attrition rate of Zhu et al.' s research (31). In contrast, we avoided this peak by completing the last intervention contact before the Chinese New Year in 2016. The main reason for drop-out was that 237 IMWs left their jobs, with an attrition rate of 19.7% during the third months (October), which is the seasonal harvesting peak and another key time for IMWs to return home in China. In future interventions with similar contexts, researchers should consider the inherent characteristics of seasonal migration of IMWs and rationalize the study duration to reduce the drop-out rate of participants.

The adoption results demonstrated a willingness to initiate an intervention at both the setting and intervention deliverer levels. We collaborated with the local Administration of Work Safety in the study district to identify all relevant workplaces. To reduce workload and cost, we did not approach all 861 SMEs identified, as 60 was estimated to be a sufficient sample size (8). Only six SMEs declined to participate, with an overall adoption rate of 90.9%, suggesting that our recruitment strategy was feasible and achievable. At the intervention deliverer level, coordination with the local government and the commitment of local political leaders might have facilitated program uptake. This finding is consistent with Zahra et al.' s finding in India that assistance from local political leaders promoted high adoption rates of interventions (34). These findings revealed that enterprise-based interventions would proceed more smoothly with the engagement of relevant stakeholders.

Examining program implementation was essential part of our study, allowing us to examine program fidelity at the setting level and evaluate the reception of the intervention strategies at the participant level, so that we could determine whether the effectiveness of the intervention was due to successful implementation (35). At the provider level, the estimated fidelity rate, which means the extent to which the interventions were delivered as intended, was 100% for the traditional occupational health education intervention, compared with 97.5% for the mHealth intervention, and 20% for peer education. Since traditional occupational health education was conducted after the baseline survey, it was not surprising to see its successful implementation. The mHealth intervention was delivered by well-trained trainers of the research team, basically ensuring that it was implemented as planned. At the participant level, we assessed participants' satisfaction and compliance with the interventions, which reflects participant's responses and acceptance of interventions (19). Overall, the intervention participants were satisfied with the program and stated that the program could prevent them from contracting severe occupational illnesses. In terms of participants' compliance, IMWs were provided with occupational health lectures and brochures at the very beginning of the intervention and could view the mHealth-related materials in their leisure time, and therefore their compliance with traditional health education and mHealth intervention was higher than compliance with peer education, which might take up a large amount of working time and affect the daily production and incomes of workers.

Considering differences in language, self-identity, and interpersonal communication between internal migrant workers and native workers (36), we incorporated peer education into our occupational health intervention for IMWs. We found that compared with the low-intensive intervention group, the high-intensive intervention group, which received peer education, exhibited not only an improved intervention effect but also better compliance with the mHealth intervention. These findings highlight a significant role of peer education as a means to enhance positive interpersonal relationships and social support between peers, thus improving IMWs' compliance with various interventions (37). However, compared with the other two intervention components, peer education delivered by peer leaders was not found to be beneficial and IMWs' adherence to peer education was relatively low. Only 31.7% of IMWs in the high-intensive intervention group reported attending more than half of designed peer education sessions. In our study, peer leaders were willing to self-nominate for peer leadership, and we could not guarantee that all peer leaders were competent and responsible for peer education implementation. Furthermore, we noted that one-third of these peer leaders reported factors that may have contributed to their poor delivery of peer education sessions, such as scheduling issues, being unfamiliar with their peers, limited interpersonal abilities, and unwillingness of their peers to engage. Therefore, strategies to improve IMWs' compliance with peer education attendance will be vital to the future dissemination of similar interventions. First, detached strategies for peer leader recruitment instead of self-nomination might be more beneficial (38). Peer leaders with outgoing personalities and strong communication skills should be recruited. Second, it will be necessary to strengthen the training, assistance, and supervision of peer leaders to improve their ability and self-efficacy. Online training or other flexible training methods may provide ongoing guidance to peer leaders. Third, in the design of peer sessions, increasing more diversified intervention contents and forms might facilitate interactive communication between peers. Fourth, better monetary or non-monetary incentives to promote enthusiasms and increase attendance could be considered. Finally, inviting OSH-related professionals to assist in implementing peer education sessions may improve workers' adherence (39), however, the feasibility and effectiveness of this approach need to be confirmed in further research.

Maintenance refers to long-term effectiveness at the individual or a sustained impact on routine organizational practices at the setting level at 6 or more months post-intervention (19). As many other trials, we did not collect follow-up data beyond 6 months post-intervention, given the lack of feasibility of a continuous workplace investigation (40, 41). Therefore, the enterprise-level maintenance remains unreported as a limitation of this study. We assessed only the willingness of participants and peer leaders to maintain proper use of RPE and to supervise their workmates in the future, and most of them responded positively, suggesting that our program has the potential to be sustained at the individual level over time.

This study has some limitations. Firstly, some program implementation data, such as the intervention outcomes, participants' compliance with the mHealth intervention, and satisfaction with the program, were self-reported by SMEs and IMWs, therefore, the study was subject to reporting bias and recall bias (42). Secondly, the study settings and participants were limited to one district of Guangzhou city. Hence, the generalizability of our findings should be viewed with caution. Additionally, we did not assess all potential indicators of the RE-AIM framework, such as the reasons for non–participation, the characteristics of non–participants, setting-level maintenance, and cost of the intervention. Finally, we only used quantitative methods in this study. A combined quantitative and qualitative method might provide a deeper understanding of the implementation process and how outcomes arise (43).



CONCLUSIONS

This comprehensive implementation evaluation using the RE-AIM framework demonstrated that the occupational health behavioral intervention program, which combined traditional education with mHealth intervention and peer education, was feasible and acceptable in promoting the use of RPE and related occupational health knowledge and attitude among IMWs in SMEs. Participants' adherence to peer education was a key factor in successful implementation and had a significant impact on program effectiveness, however, the fidelity of and participation in this component were relatively low. Future programs should focus on effective implementation strategies for improving peer education sessions delivery.
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Variables

Sex

Age

Education level

Water source (at
home)

Diet

Categories

Female
Male

13 years

14 years
Grade 9
Tap or piped

Rainwater
Lake or pond
Water truck
Water vendor
Dug wel

Tube well or
borehole

Vegetarian
Non-vegetarian

Number of
participants

9
5
4
10
14
8

~o 2200

o

*Three participants reported more than one water source.

Percentage

64.3%
35.7%
28.6%
71.4%
100.0%
57.1%

0.0%
0.0%
7.1%
7.1%
0.0%
50.0%

0.0%
100.0%
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Construct from Example of questions asked
CSIRM

Identity Whatis the difference between diarrhea and
other types of poo?

Cause How do you think someone might get diarrhea?

Timeline Gan you tell me what happens when someone
gets diarthea? What happens next?

Consequence What kinds of problems might they have?

Control/Cure What would they need to do to get better?
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Practice statement

| take the initiative to learn knowledge related to
COVID-19.

| often monitor my body temperature, pay close attention
to symptoms, such as fever and cough, and seek
medical treatment in time.

| exchange knowledge regarding COVID-19 with my
family, relatives, friends, and so on.

I pay close attention to the information regarding the
epidemic released by the health department and other
official authoritative channels and treat the epidemic
situation rationally.

| perform the appropriate physical exercises at home to
prevent the disease.

1 will carry a mask with me, and | will wear a mask when |
amin close contact with others (<1 meter) in crowded
places.

I always pay attention to hand hygiene and wash my
hands frequently to prevent COVID-19.

| pay attention to ventilating rooms to prevent COVID-19.
I have reduced the frequency of dining out and dining
together.

When | go out or even at home, | have separate meals or
use serving chopsticks and spoons when | have group
meals with relatives, friends, and colleagues.

No matter where | go (or even at home) and | have meals
with my family, | have separate meals or use serving
chopsticks and spoons.

| adjust my mood in a variety of ways.

Total

COVID-19, coronavirus disease 2019; SD, standard deviation.

Mean + SD

3.96 +£0.89

3.94 £0.98

3.82£0.93

4.15£0.84

3.53 £ 1.06

4.34+£0.77

4.48 £0.72

440 £0.72
3.95+0.99

361£1.18

3.34 £ 1.29

4.24 £0.81
47.77 £7.49

M (P2s, P7s)

4(4,5)

4(3,5)

4@8,4)

4(4,5)

4(3,4)

4(4,5)

4(5.5)

4(5,5)
34,5

34,5

42,4

4,5
48 (44,59)

Never
15(1.3)

10(09)

10(0.9)

10(0.9)

20(1.7)

10(09)

5(0.4)

504)
15(1.3)

80(68)

120 (10.2)

5(0.4)

Seldom
70(6.0)

120(10.2)

115(9.8)

40(3.4)

215(18.9)

5(0.4)

20(1.7)

20(1.7)
958.1)

145(12.3)

225(19.1)

35(3.0)

N (%)

Sometimes
190 (16.2)

175 (14.9)

220 (18.7)

160 (13.6)

305 (26.0)

135 (11.5)

65(5.5)

70(6.0)
225 (19.1)

220(18.7)

215 (18.9)

140(11.9)

often
570 (48.5)

495 (42.1)

560 (47.7)

520 (44.9)

395 (33.6)

450 (38.3)

405 (34.5)

490 (41.7)
435 (37.0)

435 (37.0)

360 (30.6)

485 (41.3)

Always
330 (28.1)

375319

270 (22.9)

445 (37.8)

240 (20.4)

575 (48.9)

680 (57.9)

590 (50.2)
405 (34.5)

295 (25.2)

255 (21.8)

510 (43.4)
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Variables

Knowledge Education Junior college and below (reference group)
Bachelor's degree and above
Atttudes Live with elderly people, women, and children  Yes (reference group)
No
Practices Attitudes
Age
Education Junior college and below (reference group)
Bachelor's degree and above

OR (95% CI)

3.98(1.86-8.51)
053 (0.30-0.93)
1.23(1.12-1.34)
1.06 (1.02-1.11)

2,36 (1.02-5.48)

P

0.000
0.027
0.000
0.009

0.046

Cls, confidence intervals; COVID-19, coronavirus disease 2019; OR, odds ratio.
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Knowledge Statement

Asymptomatic infection is not infectious, and there is no risk of transmission. (False)
COVID-19 is mainly transmitted through respiratory droplets and close contact transmission. (True)

The prevalence of COVID-19 s not seasonal. Whenever there is no adequate control measures, there will always be a prevailing
risk. (True)

Fever is one of the main symptoms of COVID-19. (True)
Coughing is one of the main symptoms of COVID-19. (True)
At present, specific drugs have been developed for COVID-19. (False)

China has approved two vaccines for emergency use in June 2020, and officially launched the emergency use of a COVID-19
vaccine in July. (True)

The public does not need to wear masks when they are at home, outdoors, in areas without people gathering, and in areas with
good ventilation. (True)

Masks can be worn on both sides, regardless of the front and back. (False)

Wash hands with running water after going to the toilet, before eating, after going out, before holding children, and after touching
animals. (True)

Hand disinfectant without washing can be used s a routine method of hand cleaning. (False)
Fumigating rooms with vinegar can prevent COVID-19. (False)
Total: Mean  SD: 9.51  1.49; M (Pzs, P7s): 10 9, 11)

Correct, N

1,085
1,165
1,085

1,055
885
670
506

1,030

1,150
1,145

375
1,025

89.8
75.3
57.0
43.0

87.7

97.9
97.4

31.9
87.2

COVID-19, coronavirus disease 2019; M, median; SD, standard deviation.
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Attitude Statement

I think COVID-19 has been effectively controlled in my
area.

| am satisfied with the measures taken to prevent and
control the COVID-19 epidemic in my place.

I think the government can timely and transparently
release information related to COVID-19.

I think the people around us have good protection for
COVID-19.

I believe we will definitely be able to overcome the
COVID-19 epidernic.

I believe that as long as | do a good job in
self-protection, | will not be infected with COVID-19.

If there is a vaccine against COVID-19, | will take it.
Total

COVID-19, coronavirus disease 2019; SD, standard deviation.

Mean + SD

4.08 £0.97

4.36+0.79

4294084

3.87 £0.87

4.76 £ 0.64

3.94+£1.08

420 +0.89
29.49 +3.98

M (Pzs, P1s)

4(4,5)

4(4,5)

4(4,5)

4(3,4)

5(5.5)

4(4,5)

4(4,5)
30(27,32)

Strongly
disagree

40 (3.4)
15(1.3)
15(1.3)
20(1.7)
15(1.3)
55(4.7)

25(2.1)

Disagree

65(5.5)

20(1.7)

15(1.3)

40(3.4)

0(0)

85(7.2)

10(09)

N (%)

Neutral

75 (6.4)

85(7.2)

155 (13.2)

290 (24.7)

403.4)

140 (11.9)

190 (16.2)

Agree

575 (48.9)

470 (40.0)

425(36.2)

545 (46.4)

150 (12.8)

495 (42.1)

425 (36.2)

Strongly
agree

420 (35.8)

585 (49.8)

565 (48.0)

280 (23.8)

970 (82.5)

400 (34.1)

526 (44.6)
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Regression equation (Y) Gender Grade Race HPS characteristics Family structure Parental education Family economy Coefficient of determination

fl 7 B 2 5 f6 7 (R?)
(A self-realization 050" 028" 061" 012
(B) Health responsibilty  —0.49" 051 050" 0.16° 022
(©) Stress management 039" 0.36* 048" —031" 0.09
(D) Social support 044" -038" 051 055" 013
() Nutrtonal behavior ~ ~0.35"* 052+ 046" 0.18
(F) Sports participation 038" —0.39" 047+ 041 024
(@) Overall promotion 026" 059" 0.68" 029" 0.17

** represent the statistical significance levels of 0.05, 0.01 and 0.001 respectively.
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KMOand Common factor naming  Items  Eigenvalue Explained Progressive  Cronbach «

Bartlet T variation% interpretation  coefficient
variance%
Competency subscale KMO =0.83  Sense of family abilty 5 7.34 27.45 27.45 077
P=0.000 Sense of physical ability 6 475 17.76 4521 0.72
Sense of academic abilty 6 362 1354 58.75 0.70
Sense of interpersonal 6 1.89 7.07 65.82 0.82
‘competence
Model verification: the corresponding values of AGFI, CFI, NFI and IFl are 0.93, 0.91, 0.92 and 0.95 respectively; RMSEA=0.086; Overall Gronbach a = 0.84
Control subscale KMO = 0.78 Sense of academic control 5 837 28.62 28.62 0.75
P=0000 Sense of family control 5 624 21.34 49.96 077
Sense of control 5 347 1181 61.77 071
afeeling of debiity 6 1.88 6.23 68.00 0.80
Model verification: the corresponding values of AGFI, CFI, NFl and IFl are 0.91, 0.94, 0.93 and 0.92 respectively; RMSEA = 0.082; Overall Cronbach a = 0.78
Sense of KMO =0.84  Interpersonal value 6 7.69 2527 2527 081
value subscale
P=0000 Famiyvalues 6 587 19.29 4456 0.79
Sense of academic value 5 319 10.48 55.04 074
Sense of physiological 5 205 6.74 61.78 0.80
value
Model verification: the corresponding values of AGFI, GFI, NFI and IFl are 0.5 respectively 92, 0.90, 0.95, 0.94;RMSEA=0.027; Overall Gronbach a = 0.80
Evaluation orientation subscal KMO = 079 External recognition 6 7.41 3555 3555 074
P=0000 Absolute standard 6 5.40 25.92 6147 071
Internal evaluation 6 211 10.13 7160 075
Model verifiation: the corresponding values of AGFI, CFI, NF and I are 0.94, 0.93, 0.94 and 0.92 respectively; RMSEA=0.041;Overall Cronbach a = 0.79
Health promotion behavior  KMO = 0.77 ~ Dietary and nutrtional 5 9.15 20.76 2076 073
scal behavior
P=0000 Health responsibiity 8 7.24 16.43 37.19 076
behavior
Self fulfiling behavior 8 562 12.76 49.95 075
Social support behavior 6 371 8.42 5837 081
Sports participation 4 258 586 64.23 0.79
behavior
Stress management 9 1.48 3.36 67.59 077
behavior

Model verification: the corresponding values of AGFI, CFl, NFl and IFl are 0.95, 0.94, 0.93 and 0.95 respectively; RMSEA=0.022; Overall Cronbach a = 0.80
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Jiangbei District

Yuzhong Distict

Beibei District

South Bank district

Total

‘Sample distribution

Central urban
Suburban town
Central urban
Suburban town
Central urban
Suburban town
Central urban
‘Suburban town

Male

201
241
210
207
191
206
220
230
1,706

Gender
Female

186
174
191
206

1,564

Primary school

112
132
129
121
148
17
122
126
1,007

grade %
Junior high school

135
124
138
154
110
154
145
115
1,075

High school

140
159
134
137
139
144
153
172

1,178

Total

387
415
401
412
397
415
420
413
3,260
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Weight (ko)

Height (m)
BMI (kg/m?)

All (0 = 210)

Before During
695 672
(S0 15.2) (SD14.5)
1.59 (SD 0.08)

271 266
(SD5.5) (8D5.2)

P-value

<0.001

<0.001

Men (n = 56)
Before During
772 762
(SD 13.9) (SD 14.0)
1.67 (SD 0.06)

217 27.4
(D 4.5) (D 4.7)

Women (n = 154)

P-value Before During
0.189 65.3 639
(SD14.6) (SD 183)
1.66 (SD 0.07)
0.178 26.9 26.3
(D58 (D53

P-value

<0.001

<0.001





OPS/images/fpubh-10-816530/fpubh-10-816530-t006.jpg
Low
Moderate
High

Non-emotional and
low emotional
eater

11(16.7%)
22 (33.3%)
33 (50.0%)

Emotional and very
emotional eater

13(19.7%)
26 (39.4%)
27 (40.9%)

P-value

0577
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MET (min/week)

MET categories
Low

Moderate

High

Al
(=132

3495.8 (SD
3862.7)

24 (18.2%)
48 (36.4%)
60 (45.5%)

Men
(n=39)

5001.4
(SD 5354.0)

3(7.7%)
13 (33.3%)
23(59.0%)

Women
(h=93)

2864.3 (SD
2754.3)

21 (22.6%)
35(37.6%)
37 (39.8%)

P-value

0.019
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Maternal age (years, mean/SD) 31.02£3.72

Parity (n, %)

P=0 552 (85.7%)
p=1 92 (14.3%)
Gravida (n, %)

G=1 524 (81.4%)
G=2 120 (18.6%)
Delivery week (mean/SD) 39%5 (& 2+4)
Birthweight (g, mear/SD) 3,446 % 1,566

BMI (Kg/m?, mean/SD) 2122 £291
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Women who
attended toa
pre-natal
education
course (n = 644)

Planned vaginal 550 (86.8%)
delivery

(n, column %)

Planned 85 (13.2%)

caesarean section
(n, column %)*

*Including emergency caesarean section.

Women who did
notattendtoa
pre-natal
education
course (n =
4,134)

2,470 (59.7%)

1,664 (40.3%)

P-value

P <0.0001
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Indications Total n =85

Caesarean section on maternal request 20 (28.5%)
Previous caesarean section 13(15.2%)
Complications of pregnancy 12 (14.1%)
Macrosomia 11(12.9%)
Oligohydramnios. 9(10.5%)
In vitro fertile (VF) 7 8.2%)
Foetal distress 4(4.7%)
Chorioamnionitis 3(3.5%)

Others 8(7%)
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Stool type

Type 1
Type 2
Type 3
Type 4
Type 5
Type 6
Type 7

Perceived healthy stool
for an adolescent

0(0.0%)
16.7%)
3(20.0%)
10 (66.7%)
16.7%
0(0.0%)
0(0.0%)

Perceived healthy
stool for an infant

0(0.0%)
3(20.0%)
0(0.0%)
1(6.7%)
4(26.7%)
5(33.3%)
2(18.3%)

Perceived healthy
stool for an adult

0(0.0%)
3(18.8%)
8 (50.0%)
1(6.3%)
3(18.8%)
1(6.8%)
0(0.0%)

Perceived unhealthy
stool (general)

2(13.3%)
0(0.0%)
0(0.0%)
1(6.7%)
0(0.0%)
1(6.7%)

11 (73.3%)
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Stool Type

Type 1
Type 2
Type 3
Type 4
Type 5
Type 6
Type 7

Number

34
43
14
11

Percent

27%
5.4%
30.6%
38.7%
12.6%
9.9%
0.0%
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Meaning unit

First of all, we need to [tel]
my... our, parents, because
they are taking care of us.
Our parents or grandmas
will be using some of the
medicines to cure it
(Participant 1).

Codes

Communication with
others
Culture
Famiy

Category

Cure/control
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Dietary modification

+ “Eat healthy foods such as soft
vegetables’

« *Avoid [certain] food [ike]
butter, ol and street foods like
pani pur? (Panipuriis a
desp-fried snack that i filed
with water that s often sold
from roadside food vendors)

+ *Avoid spices like chill powder’

« [Eat] mostly curd’

« “Avoid rice’

+ “Juice milkshakes, frus,
vegetables are good [to eat]’

+ “Eating [food] raw is good”

+ *Avoid al the type of sambal
foods’

* “[Avoid] the gas foods which
we eat, the carbonated things,
food that has spices like ahal"
(Dhal is a traditional soup
made from lentils)

* “Give fuit juices curd rice and
chapatti' Chapatiis
tradifional flatbread dish that is
commonly eaten in India)

+ '[Eat] fus like apples’

+ "Hot water we should drink’

+ *Avoid junk foods in night
times’

« “Eat cold items’

* ‘Sugar and water is the easiest
method to cure the diarrhea’

Medical and
naturopathic
treatments

* Taking a tablet after
their meal

* ‘Go to the hospital’

« “Siddha’ (Siddha is a
traditional medicine
system which has its
origins in Tamil Nadu)

* ‘Ayurveda’ (Ayurveda
is traditional
medicine that can be
traced back to the
Vedic period)

 ‘Medicinal plants’

* “Serum cumin pan’
(Curnin paniis
traditional remedy
used for digestion)

« “Syrup from
the hospital’

‘Communication

* Parents
* Doctors
o Teachers
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Variables Categories Numberof  Percentage

answers
Last bowel Today 14 100.0%
movement
Yesterday 0 00%
Other 0 00%
Bowel movement 1 time 9 64.3%
frequency
(vesterday)
2times 3 21.4%
Btimes 1 7.4%
Otimes 1 7.4%
Bowel movement 1 time 11 78.6%
frequency (day
before yesterday)
2times 1 7.4%
4times 1 7.4%
5 times 1 7.4%
Bowel movements  Yes 8 57.1%
visible
No 6 42.9%
Last bowel Today 8 57.1%
movement seen
Yesterday 3 21.4%
Day before yesterday 1 74%
No idea/no habit of looking 2 14.3%
Ability to match Yes 14 100.0%
stool on BSFS
No
Which type of Type 3 9 64.3%
stool according to
BSFS resembles
most recent bowel
movement
Type d 3 21.4%
Type 6 2 14.3%
Cure dimension  Diet 3 21.4%
Medical/healthcare 10 71.4%

Home remedies 7 50.0%
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Variables Women Inadequate Problematic Sufficient Excellent

Do you have your chosen gynecologist?

Yes 86.2 90.1 85.2 856
No 138 99 148 144
Do you use contraceptives?

Yes 392 321 494 528
No 608 67.9 509 472
Have you ever gone on a mammogram?

Yes 316 36.6 328 292
No 68.4 63.4 67.2 708
Have you gone on a mammogram?

Voluntarily ~ 24.8 283 27.4 227
Organized 21 196 202 24
screening

By the 68 65 6 74
doctor's

invitation

Didnot  47.3 456 464 46.8
know

Have you ever undergone the PAP-test?

Yes 812 80.7 829 84
No 188 193 174 16
Have you undergone the PAP-test?

Voluntarily ~ 46.3 493 50.7 487
Organized  29.7 246 282 297
screening

By the 9 87 8.1 89
doctor's

invitation

Didnot 151 17.4 10 12.7
know

Do you know where you can be tested for HIV?

Yes 61.9 493 303 67.5
No 38.1 50.7 60.7 325
Have you ever been tested for HIV?

Yes 129 124 89 155
No 87.1 87.9 911 845
Do you know what may cause the HPV?

Yes 646 522 60.7 645
No 35.4 478 303 355
Is there a vaccine against HPV?

Yes 421 338 385 428
No 57.9 642 615 57.2
Is there a vaccine against hepatitis B?

Yes 575 521 53.3 60.4
No 425 47.9 467 396
Do you follow health-related topics?

Yes 457 36.6 378 384
No 543 63.4 622 616
*Chi-Square tests.

PAR.  Papanicoleou-test;  HPV,  human  papiloma

immunodeficiency virus.

virus;

86.2
138

61.2
38.8

32
68

245
19.1

6.9

495

785
215

526
316

a7

60.4

39.6

13
87

69.3
30.7

452
548

62.4
376

47.8
422

HI,

P

0.771

0.001

0.804

0.989

0.572

0313

0.001

0.303

0.001

0.001

0.001

0.001

Human
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Variables

Do you have your chosen gynecologist?
Yes

No

Do you use contraceptives?

Yes

No

Have you ever gone on a mammogram?
Yes

No

Have you gone on a mammogram?
Voluntarily

Organized screening

By the doctor’s invtation

Have you ever undergone the PAP-test?
Yes

No

Have you undergone a PAP-test?
Voluntarily

Organized screening

By invitation of doctor

Univariate model
OR (95% CI)

1
0.185 (0.679-1.733)

|
1.920 (1.62-2.26)

1
0.796 (0.203-3.122)

|
0215 (0.743-1.986)
0.974 (0.569-1.665)

1
1.706 (0.564-5.157)

|
1.178 (0.731-1.899)
1.889 (0.620-1.494)

Do you know where you can be tested for HIV?

Yes
No
Have you ever been tested for HIV?
Yes
No

Do you know what may cause the human papilloma virus (HPV)?

Yes
No

Is there a vaccine against HPV?

Yes

No

Is there a vaccine against hepatitis B?
Yes

No

Do you follow health-related topics?
Yes

No

*The reference category is: adequate.

1
1.746 (0.539-1.032)

1
0.706 (0.424-1.175)

1
1.667 (0.384-1.158)

|
1.743 (0.531-1.088)

4
1.763 (0.549-1.061)

|
226 (1.83-2.79)

P-value*

0743

<0.001

0.542

0.534
0.521

<0.001

<0.001
<0.001

<0.001

0.321

<0.001

<0.001

<0.001

<0.001

Multivariate model
OR (95% Cl)

1
1.530(0.733-3.212)

|
1.02 (0.76-1.39)

1
0.724 (0.125-4.201)

P
0597 (0.187-1.908)
0.708 (0.017-2.960)

f
0.410 (0.099-1.693)

1
0.803 (0.356-1.810)
0,611 (0.191-1.954)

1
0.792 (0.479-1.312)

1
0.640 (0.299-1.372)

1
1.578 (0.325-1.030)

s
1.217 (0.570-2.507)

1
0.871(0.532-1.425)

1
235 (1.88-2.99)

P-value*

<0.001

< 0.001

0.719

0.223

0.218

0.612
0.472

0.366

0.252

< 0.001

< 0.001

0955

< 0.001
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Characteristics Frequency (%) Knowledgescore  P-value*  Attitudescore  P-value*  Practicescore  P-value*

(mean  SD) (mean  SD) (mean & SD)
Gender

Male 328 (46.1) 10.53 £ 161 0658 082+0.13 0001 187 +£0.23 0.000
Female 384 (53.9) 1058 + 126 085 +0.10 192:£0.16

Marital status

Married 512(719) 10.63 + 128 0.040 084 +0.10 0210 1.90£0.19 0944
Others 200 (28.1) 10.36 + 1.74 0810.17 190:+022

Children

No children 172 (24.1) 10.38 & 165 0029 082:£0.16 0073 188:+028 0272
Has children 540 (75.8) 10.63+ 134 084 %0.10 1.90£0.19

Educational level

High school degree and below 427 (60.0) 10.42 £ 147 0.002 082+0.12 0001 190£0.18 0619
Bachelor's degree or above 285 (40.0) 10.76 + 134 085 +0.10 189 +0.22

Age

20-34 198 (27.9) 10.32 + 162 0023 082+0.15 0001 189 +0.21 0763
35-49 417 (68.8) 10.63 + 1.28 085 +0.09 190+ 020

50-64 94 (18.2) 10.69 & 1.57 081:£0.12 190+0.16

Do you have chronic disease

No 574 (80.6) 10.57 £ 1.40 0.476 084 £0.11 0.018 1.90 £ 0.19 0.088
Yes 138 (19.38) 10.48 + 153 081+0.12 187 +£0.22

Region

Riyadh 512(719) 10.53 £ 146 0.493 083+0.12 0.009 1884022 0.000
Others 200 (28.1) 1062+ 135 085 +0.10 193:£0.14

Workplace

Health facilty 150 10,61+ 125 0627 081%0.11 0014 189+ 0.18 0638
Others 562 1054 + 147 084 +0.12 1.90+0.20

You work in

Private Sector 261 (36.6) 1038 + 162 0018 083+0.14 0306 192047 0035
Government Sector 451(63.9) 10.66 % 1.30 084£0.10 189+021

Years of experience

<10 years 463 (65) 10.54 £ 1.40 0.609 0.83£0.12 0.585 1.90 £ 0.20 0.575
More than 10 years 249 (35) 10.59 + 150 0.830.10 189+ 0.19

The nature of your work

Field work 623(87.5) 10.56 + 145 0968 083+0.12 0915 1.90 +0.20 0807
Administrative work 89(12.5) 10.56 + 1.28 083 +0.09 189+ 0.22

Were you on duty from February 2020 to May 2020 (at the time of the onset of COVID-19)

No 75(10.5) 10.63 + 130 0652 08440.14 0415 191:£0.14 0.434
Yes 637 (89.4) 10.55 + 144 0.83+0.11 190+ 020

“Derived from T-test, ANOVA. Knowledge was assessed by giving 1 to a correct answer and 0 to an incorrect answer. A score > 10 was taken as good knowledge whie <10 as poor
knowledge. Mean knowledge score was 10.57 + 1.43. Attitucle was assessed by giving 1 to Agree and 0 to Uncertain or Disagree. Score of =0.5 was taken as positive atituce whie
<05 as negative attitude. Mean attitude score was 0.83  0.11. Practice was assessed by giving 2 to Yes, 1 to Sometimes, 0 to No. Score of > was taken as good practice, while <1
as poor practice. Mean practice score was 1.90 % 0.20.
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Variables Women (%)

Age (years)

<25 17.4 42
25-34 175 85
35-44 24.4 324
45-54 24.4 31.0
55-64 13.4 183
65+ 37 56
Regions

Vojvodina 894 308
Belgrade 39.4 360
Sumadia 21.2 332
district

Education

Elementary 6.6 56
school or

lower

Middle 6.7 60.6
school

High 36.7 338
school/college

or higher

Marital status

Never 37.9 386
married

Married 49.3 4238
Separated/ 107 12.9
divorced

Widowed 20 57
Employment status

Employed 695 69.8
Unemployed 305 312
Financial status perception
Very good 14 42
Good 67 183
Average 56.8 465
Bad 280 268
Very bad 7.4 42
Place of residence

Rural 529 577
Urban 474 423
Health self-assessment
Verygood 137 99
Good 328 28
Average 37.4 98
Bad 58 310
Very bad 13 365

*Chi-Square tests.

20.0
12.6
274
26.7
8.1
52

298
350
36.2

89

533

37.8

37.4

489
122

67.4
326

22
6.7
60.0
26.7
44

51.1
489

14.4

66
10.5
385
320

Health literacy

17.3
188
232
236
133

38

35.6
329
315

70

550

380

386

485
11.0

706
30.0

11
59
56.5
31.7
48

509
49.1

11
483
35.1
45
1.0

Inadequate Problematic Sufficient Excellent

18.7
20.7
21.4
225
14.0

2.7

34.4
313
343

5.4

37.4

51.9
93

95
30.5

07
47
58.1
25.4
1.1

544
4556

17.8
436
33.9
2.7
20

=

0.001

0.652

0.786

0.189

0.920

0.001

0.001

0.001





OPS/images/fpubh-09-629051/fpubh-09-629051-t002.jpg
Variables

Age (years)
<25

2534

35-44

45-54

55-64

65+

Marital status

Never married
Married/common-law marriage
Separated/divorced
Widowed

Education

Elementary school or lower
Middle school

High school/college or higher
Place of residence

Rural

Urban

Employment status.
Unemployed

Employed

Financial status perception
Very good

Good

Average

Bad

Very bad

Health self-assessment
Very good

Good

Average

Bad

Very bad

Univariate model
OR (95% Cl)

0.442 (0.144-1.326)

0336 (0.128-0.863)

1.118 (0.415-2.891)

0663 (0.232-1.801)

0566 (0.187-1.663)
1

0,643 (0.267-1.512)

0.542 (0.246-1.231)

0.747 (0.314-2.217)
1

1.535 (0.656-3.187)
1.173(0.721-1.531)
1

1.111(0.664-1.713)
1

1.249 (0.662-1.813)
1

5.122 (0.867-18.448)

3.142 (0.969-9.657)

1276 (0.5012-3.207)

1.059 (0.402-2.806)
1

1,512 (1.302-1.611)

1.133 (0.359-3.450)

1.364 (0.659-2.842)

0751 (0.434-1.813)
1

*Logistic regressions — the reference category is adequate health literacy.

P-value*

0.126
0.032
0.809
0.343
0.321

0327
0.146
0712

<0.001
<0.001

<0.001

<0.001

<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001

Multivariate model
OR (95% Cl)

0571 (0.154-2.055)

0.412 (0.116-1.44)

1.257 (0.345-4.042)

0638 (0.211-2.361)

0618 (0.162-1.982)
1

0.858 (0.343-2.118)

0544 (0.284-1.126)

0.812 (0.282-2.210)
1

1.282 (0.532-3.143)
1215 (0.514-1.526)
1

1.173 (0.634-1.506)
1

1.213(0.732-2.154)
1

262 (0.402-15.329)
212 (0.627-7.344)
1.328 (0.38-2.628)
1.05 (0.365-2.278)

1

1.266 (1.141-1.411)

0.752 (0.549-1.110)

1.121(1.033-1.390)

1.281(1.008-1.434)
1

P-value*

0.493
0.152
0.612
0.607
0.405

0.624
0.352
0.713

<0.001
<0.001

< 0.001

< 0.001

<0.001
< 0.001
<0.001
< 0.001

< 0.001
< 0.001
<0.001
<0.001
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Questions

K1: The most common symptoms of GOVID-19 are
fever, cough, fatigue, and shortness of breath.

K2: Uniike the common cold, stuffy nose, runny
nose, and sneezing are less common in persons.
infected with the COVID-19 virus.

K3: There is currently no certified treatment to cure
from COVID-2019.

K4: There is currently no available vaccine for
prevention from COVID-2019.

KS: Elderly and those who have chronic illnesses
are more likely to develop to severe cases.

K6: Isolation and treatment of people who are
infected with the COVID-19 virus are effective ways
to reduce the spread of the virus.

K7: To prevent the infection by COVID-19,
individuals should avoid going to crowded places
such as avoiding taking public transportations.

K8: Persons with COVID-2019 cannot infect the
virus to others when a symptom is not present.

K9: The COVID-19 virus spreads via respiratory
droplets of infected individuals during cough or
sneezing.

K10: It is not necessary for children and young
adults to take measures to prevent the infection by
the COVID-19 virus.

K11: People who have contact with someone
infected with the COVID-19 virus should be isolated
for 14 days to ensure they are not infected.

K12: People who do not have COVID-19 can wear
face masks as a protection from getting the virus

Response

True
False

I don't know
True
False

I don't know
True
False

I don't know
True
False

| don’t know
True
False

I don't know
True
False

| don’t know
True
False

| don't know
True
False

| don’t know
True
False

I don’t know
True
False

| don’t know
True
False

| don’t know
True
False

| don’t know

Frequency (%)

692 (97.2)
6(0.8)
14(2)
484 (68)
171(24)
57(8)
590 (82.9)
29(4.1)
93 (13.1)
582 (81.7)
3863
92 (12.9)
687 (96.5)
12(1.7)
13(1.8)
699 (98.2)
5(0.7)
8(1.1)
698 (98)
70)
7(1)
119(16.7)
492 (69.1)
101 (14.2)
667 (93.7)
20(4.1)
16(22)
25(3.5)
666 (93.5)
21(29)
705 (99)
10.4)
6(0.8)
554 (77.8)
134 (18.8)
24(3.4)

Correct/incorrect

Correct
Incorrect

Correct
Incorrect

Correct*
Incorrect

Correct

Incorrect

Correct
Incorrect

Correct
Incorrect

Correct
Incorrect

Correct
Incorrect

Correct
Incorrect

Correct
Incorrect

Correct
Incorrect

Correct
Incorrect

Frequency (%)
692 (97.2)
20(2.8)

484 (68)
228(32)

590 (82.9)
122(17.1)

582 (81.7)
130 (18.3)

687 (96.5)
25(3.5)

699(98.2)
13(1.8)

698 (98)
142)

492 (69.1)
220(30.9)

667 (93.7)
45(6.9)

666 (93.5)
46(6.5)

705 (99)
7(1)

554 (77.8)
168 (22.2)

K, knowledge. Knowledge was assessed by giving 1 to a correct answer, 0 to an incorrect answer. A score > 10 was taken as good knowledge whie <10 as poor knowiedge.
*By the time of data collection period (April 30 to July 2), there was no specific treatment approved for the disease.
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Questions

At: COVID-19 infection is preventable.

A2: COVID-19 will finally be successfully controlled?

A3: With the God will, the Kingdom of Saudi Arabia will be able to eradicate the new epidemic of Corona.

Ad: Wearing a face mask during working hours.

AS: Handiing a COVID-19 patient threatens security and safety workers.

AB: Closure of schools and workplaces during COVID-19 pandemic as a preventive measure.

A7: Implementation of preventive measures (lockdown, social distancing, and others) can stop the spread of COVID-19.

A8: In fighting COVID-19, everyone has the same shares of responsibilty.

Answer

Agree
Uncertain
Disagree
Agree

Uncertain
Disagree
Agree

Uncertain
Disagree
Agree

Uncertain
Disagree
Agree

Uncertain
Disagree
Agree

Uncertain
Disagree
Agree

Uncertain
Disagree
Agree

Uncertain
Disagree

Frequency (%)

670 (94.1)
32(4.5)
10 (1.4)

587 (82.4)

102 (14.3)
23(3.2)

685 (96.2)
23(3.2)
4(0.6)

635 (89.2)
223.1)
56 (7.7)

573 (80.5)
55(7.7)

84(118)

702 (986)

7(1)
3(0.4)

701 (98.5)
8(1.1)
3(0.4)

681(95.6)
12(1.7)
19(2.7)

A, Attitude was assessed by giving 1 to Agree and 0 to Uncertain or Disagree. A score 20.5 was taken as positive and <0.5 as negative attitude. Mean attitude score was 0.83 £ 0.11.

Mean attitude score + SD: A1 0.94 + 0.24, A2 0.82 + 0.38, A3 0.96 + 0.19, A4 0.89 + 0.31, A5 0.12 + 0.32, A6 0.99 + 0.12, A7 0.98 + 0.12, A8 0.96 + 0.20.
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OR (CI) P-value*
Af. Disagree that COVID-19 infection is preventable (vs. agree or uncertain)

Gender (Female vs. male) 0854 (0.475-1.536) 0634
Marital status (Married vs. others) 0.977 (0510-1.869) 1.000
Education level (high school degree and below vs. Bachelor's degree or above) 1.881 (0.961-3.681) 0073
Age (20-34) vs. 50 and above 1.662 (0.694-3.980) 0286
Age (35-49) vs. 50 and above 0.564 (0.225-1.414) 0.247
Chronic disease (no vs. yes) 0354 (0.196-0.636) 0.001
Children (no vs. yes) 1.407 (0.749-2.646) 0352
Years of experience (less or equal than 10 years vs. more than 10 years) 1.200 (0.636-2.266) 0.621
A2. Disagree that COVID-19 will finally be successfully controlled (vs. agree or uncertain)

Gender (Female vs. male) 0693 (0.503-0.955) 0029
Marital status (Married vs. others) 1.088 (0.758-1.565) 0365
Education level (high school degree and below vs. Bachelor's degree or above) 1.367 (0.971-1.926) 0.071
Age (20-34) vs. 50 and above 0694 (0.449-1.071) 0130
Age (85-49) vs. 50 and above 0529 (0.354-0.790) 0.004
Chronic disease (no vs. yes) 0915 (0.620-1.352) 0709
Children (no vs. yes) 0.991 (0.683-1.439) 1.000
Years of experience (ess or equal than 10 years vs. more than 10 years) 0.990 (0.710-1.381) 1.000

A3. Disagree that the Kingdom of Saudi Arabia

be able to eradicate the new epidemic of Corona (vs. agree or uncertain)

Gender (Female vs. male) 0587 (0.276-1.247) 0173
Marital status (Married vs. others) 0.421 (0.201-0.879) 0.027
Education level (high school degree and below vs. Bachelor's degree or above) 1.335 (0.608-2.930) 0551
Age (20-34) vs. 50 and above 1.234 (0.453-3.361) 0798
Age (35-49) vs. 50 and above 0.404 (0.139-1.183) 0.151
Chronic disease (no vs. yes) 0.687 (0.296-1.592) 0.454
Children (no vs. yes) 2512 (1.199-5.261) 0020
Years of experience (ess or equal than 10 years vs. more than 10 years) 1.076 (0.491-2.359) 1.000
Ad4. Disagree with Wearing face mask during working hours (vs. agree or uncertain)

Gender (Female vs. male) 0.790 (0518-1.205) 0279
Marital status (Married vs. others) 1.113 (0.687-1.804) 0783
Education level (high school degree and below vs. Bachelor's degree or above) 1.309 (0.837-2.049) 0.268
Age (20-34) vs. 50 and above 0653 (0.360-1.184) 0.193
Age (85-49) vs. 50 and above 0549 (0.321-0.940) 0041
Chronic disease (no vs. yes) 0.564 (0.359-0.886) 021
Children (no vs. yes) 1.256 (0.790-1.997) 0327
Vears of experience (less or equal than 10 years vs. more than 10 years) 0.717 (0.469-1.096) 0.130
AS. Disagree that Handling COVID-19 patient threatens security and safety workers (vs. agree or uncertain)

Gender (Female vs. male) 0.916 (0.869-0.966) 0.002
Marital status (Married vs. others) 1.061 (0.993-1.134) 0070
Education level (igh school degree and below vs. Bachelor's degree or above) 1.016 (0.961-1.074) 0636
Age (20-34) vs. 50 and above 0.944 (0873-1.021) 0231
Age (85-49) vs. 50 and above 0.946 (0.884-1.012) 0211
Chronic disease (no vs. yes) 0.987 (0.924-1.054) 0771
Children (no vs. yes) 0.977 (0.914-1.043) 0.497
Years of experience (ess or equal than 10 years vs. more than 10 years) 0.963 (0913-1.016) 0223

A6. Disagree with Closure of schools and workplaces during COVID-19 pandemic as preventive measure (vs. agree or uncertain)

Gender (Female vs. male) 0.366 (0.095-1.404) 0200
Marital status (Married vs. others) 0.391 (0.114-1.335) 0.154
Education level (high school degree and below vs. Bachelor's degree or above) NA (infinite) 0,007
Age (20-34) vs. 50 and above 0712 (0.121-4.190) 0.658
Age (35-49) vs. 50 and above 0.451 (0.084-2.425) 0.305
Chronic disease (no vs. yes) 0.561 (0.147-2.142) 0417
Children (no vs. yes) 4.709 (1.345-16.494) 0016
Years of experience (less or equal than 10 years vs. more than 10 years) 0.807 (0.230-2.832) 0746

A7. Disagree with Implementation of preventive measures (lockdown, so
or uncertain)

Gender (Female vs. male) 0320 (0.086-1.197) 0.124
Marital status (Married vs. others) 0.326 (0.100-1.055) 0.083
Education level (high school degree and below vs. Bachelor's degree or above) NA (infinite) 0,004
Age (20-84) vs. 50 and above NA (infinite) 0.309
Age (85-49) vs. 50 and above NA (infinite) 0359
Chronic disease (no vs. yes) 0.421 (0.125-1.417) 0238
Children (no vs. yes) 3767 (1.164-12.192) 0028
Years of experience (less or equal than 10 years vs. more than 10 years) 0.941 (0.278-3.184) 1.000

A8. Disagree with In fighting COVID-19, everyone has the same and shares the same responsibi

Gender (Female vs. male) 0911 (0.458-1.814) 0855
Marital status (Married vs. others) 0.282 (0.141-0.565) 0,000
Education level (high school degree and below vs. Bachelor’s degree or above) 1.919 (0.871-4.230) 0.133
Age (20-34) vs. 50 and above 4,035 (0.952-17.108) 0,042
Age (85-49) vs. 50 and above 1.353 (0.308-5.942) 1.000
Chronic disease (no vs. yes) 1.002 (0.419-2.394) 1.000
Children (no vs. yes) 3.349 (1.691-6.631) 0.001
Years of experience (less or equal than 10 years vs. more than 10 years) 1,844 (0.806-4.219) 0.178

(vs. agree or uncertain)

listancing, and others) can stop the spread of COVID-19 (vs. agree

“Derived from Fisher exact test and isk assessment. Attitucie was assessed by giving 1 to Agree, 0 to Uncertain or Disagree. A score of 0.5 was taken as positive attitude while <0.5
as negative attitude. Mean attitude score was 0.83 + 0.11. Mean Attitude Score  SD: AT 0.94  0.24, A2 0.82  0.38, A3 0.96 % 0.19, A4 0.89  0.31, A5 0.12 £ 0.32, A6 0.99 +
0.12, A7 0.98 + 0.12, A8 0.96 £ 0.20. A, Attitude, PA, Positive attitude, NA, Negative Attitude.
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Questions

P1: Use soap and water to wash my hands continuously.

P2: Cover my nose and mouth during sneezing or coughing.

P3: Throw away the used tissue

P4: Use face mask when leaving home.

P5: Keep on healthy eating (ike eating food emphasizes with fruits, vegetables, and avoid carbohydrate and non-essential fat).

P6: Keep on healthy lifestyles (ike training and early sieep)

P7: Avoid crowded places

P, Practice.

Answers

Yes

No
Sometimes
Yes

No
Sometimes
Yes

No
Sometimes.
Yes

No
Sometimes
Yes

No
Sometimes
Yes

No
Sometimes
Yes

No
Sometimes

Frequency (%)

696 (97.8)
2(03)
142
701 (98.5)
4(0.6)
7(1)
703 (98.7)
2(03)
7(1)
594 (83.4)
49(6.9)
69(9.7)
601 (84.4)
26(3.7)
85(11.9)
602 (84.6)
34.(4.8)
76 (10.7)
697 (97.9)
5(0.7)
10(1.4)
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Characteristics Mean % SD

Age (years) 3450 £ 12.70
Gender
Male
Female
Profession
Manual workers
White-collar workers
Other*
Students
Marital status
Married
Other
Education
Junior college and below
Bachelor's degree and above
Living with the most susceptible people
Yes
No

375
800

350
455
135
235

695
480

495
680

435
740

%

31.9
68.1

298
38.7
15
20.0

59.1
409

424
57.9

37.0
63.0

*Other professions included unemployed, retirees, and other professions that are not

mentioned above.

*Other marital statuses included single, divorced, and widowed. COVID-19, coronavirus

disease 2019; SD, standard deviation.
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Store characteristics
Store type
Convenience store
Drug store, pharmacy, grocery, or mass
merchandiser
Accepts the Special Supplemental Nutition
Program for Women, Infants, and Chidren
e
Neighborhood characteristics
Metropolitan (urban) commurity
High school or middle school within one mile
(5,280 feet)

9% population with high school education or less

Q4: >68.8%
Q1-3:0-58.8%
9% population at or below poverty level
Q4: >24.7%
Q1-3:0-24.7%
9 children/youth
Q4: >39.1%
Q1-3:0-39.1%
9 Black, non-Hispanic
Q4: >8.6%
Q1-3:0-8.6%
9% American Indian, non-Hispanic
Q4: >10.1%
Q1-3:0-10.1%
9 Hispanic or Latino
Q4: >11.5%
Q1-3:0-11.5%

Smokeless tobacco (ST) product
placement & promotion

Exterior ST advertising

Youth Promotion (any)

ST products placed within 12 inches of
youth-related items

ST advertisements within 3 feet of floor
Price promotion (any)

ST price promotions

ST cross-product promotions with
cigarettes

1,031
323

448

805
763

463

909

445

311
1,043

199
1,186

467

887

1055

265
149

100
582
580

%

76.1
239

221
779

196
1.0
49

7.4
43.0
429
03
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Youth promotion

Percent  Adjusted
prevalence ratio

(95% CI)

Store characteristics

Store type
Convenience store 128 3.41 (1.86, 6.23)
Drug store, pharmacy, grocery, or mass 5.3 Ref
Merchandiser

Accepts WIC
Yes 9.4 1.28 (082, 2.01)
No 19 Ref

Neighborhood characteristics

Population density
Metropolitan 133 1.74 (119, 2.55)
Small town/tural 7.7 Ref

High school or middlie school within one mile (5,280 feet)
Yes 1.9 1.31(091, 1.89)
No 9.8 Ref

% population with high school education or less
Qd: >58.8% 106 0.97 (0.64, 1.46)
Q1-8: 0-58.8% 1.2 Ref

% population at or below poverty level
Q4: >24.7% 103 0.83 (0.55, 1.26)
Q1-8:0-24.7% 124 Ref

% children/youth
Q4: >89.1% 145 1.46 (098, 2.19)
Q1-8:0-39.1% 10 Ref

% Black, non-Hispanic
Qd: >8.6% 166 1.51(0.96, 2.37)
Q1-3:0-8.6% 10 Ref

% American Indian, non-Hispanic
Q4: >10.1% 88 0.84 (0.56, 1.26)
Q1-8:0-10.1% 122 Ref

% Hispanic or Latino
Q4: >11.5% 14.4 1.27 (081, 2.01)
Q1-8: 0-11.5% 10 Ref

Bolded values indicate significant at or below the alpha

Price promotion

Percent  Adjusted
prevalence ratio

(95% CI)
51.7 3.80 (2.87,5.03)
152 Ref
326 1.11(0.97,1.28)
483 Ref
401 0.87 (0.7, 0.99)
472 Ref
435 1.06 (0.94, 1.20)
423 Ref
46.9 1.02(0:89,1.17)
4 Ref
453 1.18 (1.02, 1.38)
38.2 Ref
434 1.08 (0.93, 1.26)
429 Ref
447 1.00(0.84,1.18)
2.7 Ref
17.3 0.98 (086, 1.13)
30 Ref
465 1.04(0.89,1.21)
42 Ref

Exterior ST Advertising

Percent  Adjusted
prevalence ratio
(95% CI)

253 16.38 (6.6, 40.28)

16 Ref

108 1.00 (0.76, 1.33)

244 Ref

229 1.54(1.22,1.95)

148 Ref

189 0.98(0.80, 1.21)

206 Ref

214 1.12 (089, 1.41)

187 Ref

202 1.13 (089, 1.44)

185 Ref

209 1.07 (084, 1.36)

192 Ref

298 1.40 (1.09, 1.80)

179 Ref

163 0.80(0.63, 1.02)

214 Ref

221 0.96(0.74,1.23)

189 Ref
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Gender
Female/other
Male

Age (years)
18-29
30-49
50-64
65 and older

Marital status
Never married

Married/civil union or living with ~ partner

Divorced, separated, or widowed
Education level
Less than high school degree
High school degree
Some college
College degree or more
Household income
<850,000
$50,000-$89,999
$90,000 or more
Political leaning
Liberal
Moderate
Conservative
Religiosity
Not at all or slightly important
Faitly, very, or extremely important
Region of residence
Northeast
North Central
South
West
Health insurance
None
Private insurance
Public insurance
Underlying medical condition
No
Yes

Self or family member/friend ever diagnosed with COVID-19

No
Yes

Percents may not sum to 100% due to rounding. p-values are from chi-square tests that compared racial/ethnic groups. COVID-19, coronavirus disease 2019.

*p < 0.05, *p < 0.001.

White, non-Latinx
(n=1,347)

n (%)

751 (56)
596 (44)

144 (11)
404 (30)
377 (28)
422(31)

259 (19)
747 (56)
241 (26)

70(5)
408 (30)
41931)
450 (33)

706 (52)
343 (26)
298 (22)

277 21)
565 (42)
505 (38)

499 (37)
848 (63)

286 (21)
319 (24)
501 (37)
241 (18)

138 (10)
501 (37)
708 (53)

836 (62)
511(38)

1156 (86)
191 (14)

Black, non-Latinx
(n = 240)

n (%)

150 (63)
90 (38)

53(22)
70(29)
73(30)
44 (18)

107 (45)
70 (29)
63 (26)

11(6)
81(34)
87 (36)
61(25)

153 (64)
58(24)
29(12)

101 (42)
97 (40)
42(18)

59 (25)
181 (75)

31(13)
58 (24)
123 (51)
28(12)

43(18)
96 (40)
101 (42)

165 (69)
75 31)

188 (78)
52(22)

Other race, non-Latinx
(n=178)

n (%)

112 (63)
66(37)

58(33)
65(37)
39 (22)

16(9)

79 (44)
78 (44)
21(12)

8(5)
30(17)
58(33)
82 (46)

72 (40)
59(33)
47 (26)

53 (30)
83(49)
37 (21)

75 (42)
103 (58)

28 (16)
28(16)
49(28)
73(41)

23(13)
104 (58)
51(29)

182 (74)
46 (26)

153 (86)
25(14)

Latinx
(n =241)
n (%)

125 (52)
116 (48)

58(24)

118 (49)
43(18)
22(9)

87(36)
121 (50)
33(14)

16.(7)
70(29)
65(27)
90(37)

127 (53)
67 (28)
47 (20)

72 (30)
100 (42)
69 (29)

82(34)
159 (66)

35(15)
36(15)
94(39)
76(32)

42(17)
129 (54)
7029

152 (63)
89(37)

194 (81)
47 (20)

P





OPS/images/fpubh-09-653498/fpubh-09-653498-t002.jpg
COVID-19 can be spread from person to
person

People over the age of 65 are at greater
tisk of severe ilness f they get COVID-19
COVID-19 is caused by the same virus
that causes influenza®

People with COVID-19 always show
symptoms of being sick®

Most people who get COVID-19 only have
mild symptoms

White, non-Latinx

aOR (95% CI)

ref.

ref.

ref.

ref.

ref.

Black, non-Latinx

aOR (95% CI)

0.49 (0.25-0.95)"
054 (0.30-0.98)"
0.66 (0.49-0.90)"
057 (0.40-0.82)"

0.95(0.70-1.28)

Other race, non- Latinx

aOR (95% CI)

0.50(0.24-1.02)

039 (0.21-0.72)"

0.85 (0.60-1.20)

0.93 0.61-1.42)

1.18(0.84-1.65)

Latinx

aOR (95% Cl)

092 (0.44-1.94)

1.07 (0.63-2.13)

0.67 (0.50-0.91)"

0.63(0.45-087)°

1.03 (0.76-1.38)

COVID-19, coronavitus disease 2019; aOR, adjusted odds ratio; Ci, confidence interva; ref, referent group. Each knowledige item (ie., each row in the table) was examinedin a separate
multivariable logistic regression model that included racial/ethnic group as an independent variable and controlled for allof the demographic and health-related characteristics in Table 1.
Non-Latinx white served as the referent group in each model.

Correct answer was “no.”
*p < 0.0.
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White, non-Latinx Black, non-Latinx Other race, non-Latinx Latinx

Mean (SD)  Adjusted p  Mean (SD)  Adjusted §  Mean(SD)  Adjusted §  Mean(SD)  Adjusted §

Perceived knowledge about 3.12(0.72) ref. 3.14(0.72) 0.00 3.08(0.77) -004 321(0.70) 0.04
COVID-19*

Perceived likelihood of getting 2.46 (0.73) ref. 2.31(0.89) -0.09" 2.33(0.75) -0.05" 248 0.80) -001
COVID-19 in the future®

Perceived severity of COVID-19° 3.05(0.92) ref. 3.17 (0.95) 0.04 2.90(0.94) -0.02 3.14/(0.89) 004
Perceived stigma of COVID-19% 2.36 (0.93) ref. 255(0.97) 0.04 251(0.82) -0.01 278(1.10) 0.08"
Response efficacy of protective 4.43(0.82) e 450(0.81) 003 435(1.02) 0.00 432(0.99) -001
behaviors in reducing the spread of

COVID-19°

Self-efficacy to engage in protective 4.35(0.76) ref. 4.39(0.83) 003 4.17 (0.95) 004 437(0.79) 0.05
behaviors against COVID-19°

Perceived positive social norms of 3.86 (1.01) ref. 3.82(1.13) 002 3.69(1.04) —002 3.89(1.06) 0.04
protective behaviors against

COVID-19 in community®

Positive role of government in 3.64(1.00) ref. 3.76(0.99) 005 3.65(0.90) 002 3.83(0.95) 0.08*

redlucing the spread of COVID-19'

COVID-19, coronavirus disease 2019; SD, stendrd deviation; ref, referent group. Each outcome (ie., each row in the teble) was examined in a separate multivariable inear regression
model that included racial/ethnic group as an independent variable and controlled for all of the demographic and health-related characteristics in Table 1. Non-Latinx white served as
the referent group in each model.  represents adjusted standardized regression coefficients from these modek.

@1 item; 4-point response scale ranging from “nothing at all to “a lot" (possible range = 1-4).

51 item; 4-point response scale ranging from ‘o chance” to *high chance” (possible range = 1-4).

<1 item; 4-point response scale ranging from *not at al” to “very” (possible range = 1~4)

94 item scale; each item had a 5-point response scale ranging from “strongly disagree” to “strongly agree” (possible range = 1-5).

1 item; &-point response scale ranging from “strongly disagres” to “strongly agree” (possible range = 1-5).

3 item scale; each item had a 5-point response scle ranging from “strongly disagree” to *strongly agree” (possible range = 1-5).

*p < 0.05; *p < 0.001.
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Subtheme

Students felt more well-informed
regarding the vaccines after the
lectures than before the lectures

The guest lectures increased their
assurance of the vaccine

Guest lectures gave students factual
evidence to support their position on
COVID-19 vaccination

Students were influenced to receive
the vaccine after listening to the
lecturers

Guest lectures eased their concerns.
regarding the vaccine

Students felt it would not have been
any different hearing it from their
professor, but they were impacted by
the guest lectures and/or thought it
was ice to hear from more than one
person

Students preferred and/or were more
interested to hear from an expert
quest lecturer rather than the
professor

Students felt indifferent about hearing
from an expert guest lecturer rather
than the professor

Ten students participated in interviews. Subcodes that were present in a majority (>50%) of interviewee response are highlighted and bolded.

Representative quote

“It definitely gave you a more a better understanding of ke
what the vaccine does and ke how it works.”

“Saying if you were in a room full of COVID patients that
were like positive, that don’t mean you can't get COVID,
but it just means that you can fight off the symptoms way
faster. So that made me feel better, it made me just feel
better because like I said like I've seen it all how people
were affected by it. So, it's like it made me feel more safer;
by them explaining to me that it wouid just fight off the
symptoms more”

You could say that kind of affected my opinion
because | was able to kind of back up my opinion with like
some facts about you know why | thought it was this way
and—Why—it kind of just—got a better glance on my
opinions.”

“I was still kind of a little hesitant, but kind of listening to
them talking about it and ke all what happens with it it
Kind of shifts my thinking like okay, you know, this is
something that is a necessary thing to get back to
normal...”

*.... they made it kind of less scary, especially since people
are always like oh my God this one person got the shot
and then they had an allergic reaction, it was the worst
thing ever, you should never get it. And then they were just
like yeah well that happens with a lot of shots because
people are allergic to stuff so definitely help like
destigmatize it | think.”

“..they impacted my perspective, because they are, |
guess, esteemed indviduals in our feld, and they really
understand the topics that they're presenting, and they
‘have studied the topics they were presenting ... | do not at
all think it would be any different... She taught very well
and I trusted her judgment a lot.”

“Definitely because they're more specialized in their field, |
eel like people will obviously you know, listen to the
professor, but when it's coming from you know somebody
that it's their job to know about this stuff—they're able to
ot really trust the information more but definitely pay
attention to it and really listen to what they're saying.”

“I don't think | would have responded diifferently.”

# of interviews

9
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Whatare the major reasons why you will not accept a COVID-19 vaccine?
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X variable

Sense of family ability
Sense of physical abilty

Sense of academic ability

Sense of interpersonal competence
Sense of academic control

Sense of family control

Sense of control

afeeling of debity

Interpersonal value

Family values

Sense of acadermic value

Sense of physiological value
Internal evaluation

External recognition

Absolute standard

Extraction variance%

Overlap variance%

R2

R

-0.606
-0.672
-0.774
-0.715
-0.713
-0.701
-0.856
0.664
-0.733
-0.562
-0.715
-0.581
-0.614
0.051
0.209
43.56
218

Typical factors

X2

-0.204
0218
0.403

-0.507
0.227

—0.057
0.081
0019
0.043
0.157
0.291
0.206
0.151
0.271
0.265
8.58

7.86

X3

—0.024
0.664
-0.137
0127
-0.031
0.012
—-0.156
0217
-0.072
-0.071
—-0.169
0.357
-0.115
—-0.082
—0.147
767
5.77

Xa

0.175
0.116
-0.204
0.169
-0.018
-0.020
0.213
-0.189
-0.074
0.083
0.063
0.457
0.054
-0.512
0.237
7.15
3.56

*, ** represent the statistical significance levels of 0.05, 0.01 and 0.001 respectively.

Xs

0.077
-0.123
0.176
0.059
—0.054
0.058
—0.289
0.108
-0.175
0.232
0.145
0.247
-0.397
-0.055
0.258
5.27
3.01

Y variable

Nutritional behavior
Health responsibilty
seff-realization
Social support
Sports participation
Stress management

&

-0.638
-0.619
-0.821
-0.784
-0.608
-0.706

48.50
31.61
077

0.87*

Typical factors

&

0.447
—0.168
0.2561
-0.582
0.249
0.228

8.88

5.15

038
0.62*

&

0.281
—-0.077
-0.217

0.116

0.604
-0.177

7.79

3.68

0.17
0.41*

&

0.471
-0.116
-0.1556

0077
-0.087

0579

7.84

281

0.12
0.35**

&

0.208
-0.528

0.072

0,085
-0.451
-0.441

9.87

2.03

0.10
0.31*
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Regression equation (Y) Gender Grade Race HPS characteristics Family structure Parental education Family economy Coefficient of determination

Moo B % 15 f6 7 (R?)
(H) Sense of ability 026 031 039" 024" 019" 017
() Sense of control 0.18* 0.34 0.41* 0.14
() Sense of value 023+ 037+ 021" 025
(K) Evaluation orientation  —0.24'* 0,33 035" 044 020" 0.16
(M) Overall self-esteem  ~0.17* 0.28" 041 037+ 022" 029

** represent the statistical significance levels of 0.05, 0.01 and 0.001 respectively.
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Statement about personal Patients (n = 49) Relatives (n = 68) Healthy people (1 = 75) Total (n = 186)
stigma

n % n % n % n %
1. The person could snap out of 38 884 60 88.2 61 813 159 855
the problem
2. Problem is a sign of personal 19 442 30 444 29 387 78 419
weakness
3. Problem s not a real medical 18b 419 4780 69.1 360 48.0 101 543
iilness*
4. People with this problem are 30 69.8 37 54.4 51 68.0 118 63.4
dangerous
5. Avoid people with this problem 2 47 5 74 2 27 9 48
6. People with this problem are 10 233 13 19.1 10 133 33 177
unpredictable
7.1f I had this problem, | wouldn't 4 93 10 147 7 93 21 13
tell anyone
8. 1would not employ someone 5 16 8 18 7 93 20 108
with this problem
9. 1would not vote for a politician 7 163 15 221 12 160 34 183

with this problem

Symbols flagging table entries denote significant differences relative to *patients, Prelatives, *healthy people.
p < 0.05.
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Variables Total n = 186

(n, %)
Gender
Male 67 (36.0%)
Female 119 (64.0%)
Age (years)" 36 (26, 47)
Marriage
Married 128 (68.8%)
Unmarried and others 58(31.2%)
(divorced, widowed)
Education
Below associate’s degree 87 (46.8%)
Associate’s degree and above 99 (53.2%)

*P-value was calculated, with Chi-square test for categorical variables and Kruskal-Walls test for continuous variables.

*Data descriptive with median (interquartile range).

Patients n = 43
(n, %)

16 (37.2%)
27 (62.8%)
35 (20, 52)

28(65.1%)
15 (34.9%)

33 (76.7%)
10 (23.3%)

Relatives n = 68
(n, %)

29 (42.6%)
39 (657.4%)
35 (27.25,46)

46 (67.6%)
22(32.4%)

33 (48.5%)
35 (51.5%)

Healthy people n
=75 (1, %)

22 (203%)
53 (70.79%)
37 (27, 47)

54 (72%)
21 (28%)

21 (28%)
54 (72%)

Chi square

2777

0.344
0.672

26.216

p-value*

0.249

0.842
0.715

<0.001
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What did Simulation do well?
Simulation 1 (2018)

“I really liked how it showed the numerous disciplines that affect and are impacted
by health. We all play a role.”

“lloved working across disciplines. | think | gained a lot of knowledge from my
colleagues.”

“I think the interdisciplinary focus was important and helped inform my
understanding of the outbreak.”

Simulation 2 (2020)

“I now realize how many people with unique backgrounds need to be involved in
order to keep people safe.”

“l enjoyed the balance between the conversation in the disciplinary groups and in
the interprofessional group.”

“Genius idea to bring people from different background/professional aspects to
work together toward the same goal”
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Scale

Simulation 1 (2018)
How well did the group work?
Good communication skils?
Positive attitude?

Reliabilty?

Simulation 2 (2020)

How well did the group work?
Good communication skills?
Positive attitude?

Reliabiiity?

Discipline
(std dev)

837 (1.43)
8.46(1.60)
9.17(1.15)
863(2.72)

8.85(1.18)
869 (1.35)
9.09(1.16)
876 (1.20)

Interdisciplinary
(std dev)

9.23(0.91)
9.17 0.97)
95(0.62)
9.28(1.33)

9.15(1.07)
8.98(1.31)
9.25(0.99)
9.04(1.19)

P

<0.001

<0.001
0.04
0.01

0.16
025
0.42
023
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Scale

Simulation 1 (2018)
Preparedness confidence
Preparedness interest
Teamwork confidence
Tearwork interest
imulation 2 (2020)
Preparedness confidence

Preparedness interest
Teamwork confidence
Teamwork interest

Pre-simulation
(std dev)

382 (2.82)
875 (1.37)
6.67 (2.16)
890 (1.68)

385 (1.88)
839 (1.50)
6.96 (2.16)
880 (1.68)

Post-simulation
(std dev)

7.42(1.48)
926 (1.25)
863 (1.32)
9.42 (1.20)

7.60/(1.30)
9.12(1.02)
8.77 (1.35)
931 (1.25)

P

<0.001
0.02

<0.001
0.04

<0.001

<0.01

<0.001
0.08
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Total number of students

Nurmber of different disciplines

% Senior graduate students (2nd year +)
% New graduate students (1st year)

% Female

Simulation 1

81
9
58%
32%
86%

Simulation 2

56
14
53%
38%
70%
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2018 2020

Pre-Simulation Survey

Discplne Group Actvty: Disipline Group Actvty:
Discusion of what your Set prioritesfor urricane
discipine “would know” preparednessfrom your
during anoutbreak discpine’s perspectve.

Post-Discipline Survey

Inerdisiplinary Team Acty: Inerdisiplinary Team Actvty:
piece together  hypotheis on Createa publicsenice

the outbreak bosed on announcement (¢S4) based on
nformation from discipine group. the proritessetn the dscplne

actuiy.

aroup aciiy.

Problem Sobving:
Interdisciplinary teams.
developed plans or rodent
contro, pubic transporation
policis and response o3
terorsm clim,

Interdiscplinaryteam developed
plans for evocuaton based on
specilgroups, questions 03 cal
center and an outreak of
leptospirosis.

Post-Interdisciplinary Survey

Large Group Debriet with Large Group Debriefwith
External Experts External Experts

Post-Simulation Survey
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Indications

Fotal distress
Chorioamnionitis
Maternal complications:
Failure of delivery
Oligohydramnios

Total N = 97

39 (40%)

27 (28%)

15 (15%)
9(9%)
7(7%)
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Planned vaginal
delivery

Ended up with
vaginal delivery
(¢, column %)
Ended up with
caesarean section
(. column %)

Women who
attended to a
prenatal
education
course (n = 599)

462 (83%)

97 (17%)

Women who did
notattend to a
prenatal
education
course (n =
2,470)

2,184 (88.4%)

286 (11.6%)

P-value

P =0.0003
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Intervention
component

Compliance

n (%)

Traditional occupational health education

Browse occupational
health-related posters

mHealth intervention
Follow the WeChat
official account of the
program

Join the WeChat o QQ
groups of the program

Read the messages
provided via the instant
message apps

Peer education

Number of peer
education
sessions attended

Overall

Yes
No

Control
Yes
No

Control

Yes
No

Control

Yes
No

Control
No (0)

Low (1-3)
High (4-6)

Control

Yes
No

Control

149
619
28(57.6)
191
(63.5)

98(66.2)
78 (61.9)

191
(53.5)
73(63.5)
104
(65.4)
191
(63.5)
116
(64.1)
65 (67.0)
191
(53.5)

130
(67.0)
77 (83.1)
191
(83.5)

Low-intensive intervention group

3-months

aOR (95% CI)

1.84 (0.91,3.04)

0.83(0.37, 1.88)

Ref

1.68 (094, 2.99)

1.35 (0.74, 2.46)

Ref

1.35 (0.72, 2.54)
1.69 (097, 2.94)

Ref

1.35 (083, 2.21)
1.12 (028, 7.62)

Ref

1.96 (0.75,3.22)
1.48 (086, 2.40)

Ref

0.218
0.652

0.083
0.331

0.362
0.074

0.226
0.111

0.107
0.172

n (%)

163(75.8)
29(59.6)

170
612)

105 (71.4)
74(58.7)

170
61.2)

81(71.1)
98(61.6)

170
612)
129(71.7)
55(56.7)

170
51.2)

140(72.5)
62(57.7)

170
612)

6-months

2OR (95% CI)

234 (1.73,4.88)
1.43 (0.19, 1.99)

Ref

2.40 (1.34, 4.33)

1.26 (069, 2.29)

Ref

218 (1.14, 4.16)
1.52 (088, 2.65)

Ref

1.94 (1.18,3.21)
1.48 (063, 3.48)

Ref

258 (1.56, 4.28)
1.45 (085, 2.47)

Ref

<0.001
0.453

<0.001
0.462

0.024
0.135

0.012
0.372

<0.001
0171

n (%)

101 (63.5)
26 (59.1)

191 (53.5)

103 (66.0)

28(53.8)

191 (53.5)

94 (63.9)
36 (60.0)

191 (53.5)

108 (65.5)
24(53.3)

191 (53.5)

10(55.6)

88(54.7)
72(74.2)

191 (53.5)

103 (64.4)
67(57.8)

191 (53.5)

High-intensive intervention group

3-months

aOR (95% CI)

1.21(0.692.13)

1.19(0.47,3.01)

Ref

1.21(069, 2.13)

1.39(0.58,3.32)

Ref

1.15 (064, 2.04)
1.65 (0.68, 3.50)

Ref

1.43 (0.8, 2.46)
064 (0.22, 1.84)

Ref

3.30(0.89, 12.25)

075 (0.43, 1.29)
3.03 (1.49, 6.17)

Ref

1.19(0.69,2 .05)
1.63 (093, 2.84)

Ref

P

0.506
0.712

0510
0.459

0.643
0.293

0.192
0.412

0618
0.290
0.002

0.531
0.087

n (%)

120(75.9)
30(68.2)

170
612

119(76.8)
34(65.4)

170
51.2)
109(74.7)
43(61.7)

170
61.2)
124(75.6)
32(71.1)

170
61.2)

11(61.1)
100
(66.7)
71(91.0)
170
61.2)
117 (73.6)
67 (64.8)

170
612)

6-months

aOR (95% CI)

264 (1.45, 4.80)
2.01(0.78,5.20)
Ref
291 (1.41,6.02)
222(0.73,6.72)

Ref

2,66 (1.27, 5.56)
2.48(0.61,4.22)

Ref

263 (1.49,4.64)
224(0.73,6.84)

Ref

2.93(0.56,6.71)
1.45(0.82, 2.57)
16.59 (6.15,
44.76)

Ref

7.52(3.72,15.23)
1.94(0.70,3.40)

Ref

P

0.010
0.150

<0.001
0.161

0.013
0.154

< 0.001
0.163

0.074
0207 <
0.001

< 0.001
0.121

n (%): The frequencies and percentages of IMWs using RPE appropriately. 2OR, adjusted odds ratio; Cl, confidence interval; Ref, reference. Control: Control group. -: No data or no measurement. 20Rs and 95% Cls were generated from
generalized linear mixed models by adjusting for age, gender, marital status, education, duration of migration, duration of employment at current position, duration of employment at current workplace, weekly working hours, interpersonal

influence, enterprise scale, and occupational health service provision of enterprises. Bold figures: Statistically significant results.
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Part One—breastfeeding

1) Are you aware of breastfeeding benefits for mother and child?

If yes, please indicate which ones you remember.
2) Did you attend a birth class?

If yes, were breastfeeding benefits discussed?
3) Did you feel adequately supported with regard to breastfeeding during your hospital stay?

If yes, please state why.

Ifno, please state why.

4) Please, indicate which of the following information has been provided to you, during your hospital stay.
Mother's milk benefits.

Cortect latching and breastfeeding positions.
Infant's early hunger cues.

Hand expression techniques.

Human milk extraction and storage.

Alternative feeding methods.

Pacifier use.

5) Have you received conflicting information about breastfeeding by healthcare professionals?

Yes

No

Part two—vaccines

1) Have you received information about vaccines?
2) From whom have you received information about vaccines?

(Please rate from 1 to 3)

Healthcare Professionals.

Friends and relatives.

Other sources (TV, Internet, social media, etc.)

3) Do you know the vaccination timetable?

4) Are vaccine-preventable diseases no longer a threat o have they been eradicated?
5) Are vaccines related to autism?

6) Are vaccines not 100% effective?

7) Could vaccines weaken chidren's immune system?

Yes

No
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Indicators n %

Traditional occupational health education delivery at enterprise level (N = 40 SMEs)

Occupational health lectures delivered 40 100.0
Brochures delivered twice (baseline and 3-months) 40 100.0
Posters hung in the workspace at every enterprise 40 100.0

mHealth intervention delivery at enterprise level (N = 40 SMEs)
mHealth information provided twice per week via instant message apps 39 975
Peer education implementation at peer-leader level (N = 25 peer education groups)

Number of peer education sessions organized

0 session 3 120
1-8 sessions 6 240
4-5 sessions 11 440
6 sessions 5 20.0
Methods of delivering the peer education sessions

Gather group members together to communicate with each other 12 48.0
Organize group members to learn occupational health-related books 11 440
Show how to wear PPE 13 520
Organize group members to watch occupational health videos 2 80
Oral explanation during meal or during breaks 13 520
Barriers to deliver the peer education sessions

Group members were unwilling to participate 4 16.0
Limited interpersonal abilties to organize group activities 4 160
Inconvenient time of group members 8 320
Unfamilfar with group members 7 280
Communication barrier with group members. 2 100
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Characteristics

Industry (n)

Furniture

Leather goods

Electronic manufacturing

Paints and coatings

Plastic and plastic cement

Others

Enterprise scale (IMWs), mean (SD)

Provide occupational safety and health training (n)
Provide free PPE to employees (n)

Instruct employees in PPE utilzation regularly (n)
Provide regular supervision on PPE utiization ()
Offer occupational health check-ups (n)

8D, standard deviation; PPE, personal protective equipment.

Low-intensive
group (n = 20)

[RESEAENEN

146 (124)
20
20
19
20
17

High-intensive
group (n = 20)

[SESESENY

88 (81)
20
20
20
20
18

Control group (n
=20)

[SECENET I

142 (137)
20
20
20
20
19

Total
(n=60)

o ®~~

9
125 (118)
60
60
59
60
54
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Characteristics Low-intensive High-intensive Control group (n Total

group (n = 390) group (n = 368) = 453) (n=1211)
Age (years), mean (SD) 36.3(9.5) 335(108) 34.40.7) 34.8(10.0)
n (%) 100 (25.6) 146 (39.7) 152 (33.6) 398 (32.9)
<28 212 (54.4) 153 (41.6) 232 (51.2) 597 (49.3)
20-44 78 (20.0) 69 (18.8) 69 (15.2) 216 (17.8)
45-65
Sex, n (%) 291 (74.6) 245 (66.6) 335 (74.0) 871 (71.9)
Male 99 (25.4) 123 (33.4) 118 (26.0) 340 (28.1)
Female
Marriage, n (%) 310 (79.5) 239 (64.9) 302 (71.1) 871 (71.9)
Married 80 (20.5) 129 (35.1) 131 (28.9) 340 (28.1)
Unmarried
Education, n (%) 43(11.0) 50 (13.6) 398.6) 132 (10.9)
Primary School 236 (60.5) 197 (53.5) 268 (59.2) 701 (57.9)
Secondary School 111 (28.5) 121(32.9) 146 (32.2) 378(31.2)
High School and above
Duration of migration (years), mean (SD) n (%) 12.4.(7.0) 105 (7.3) 11.6(6.8) 115(7.0)
0-10 151 (38.7) 180 (48.9) 195 (43.0) 526 (43.4)
>10 239 (61.9) 188 (51.1) 258 (57.0) 685 (56.6)
Duration of employment at current position (months), mean (SD) 67.0(50.2) 59.0(56.7) 64.5(61.2) 63.6 (56.6)
Duration of employment at current workplace (months), mean (SD) 52.5(43.2) 312(358) 42.4(485) 42.2(44.0)
Weekly working hours, mean (SD) 55.1(0.0) 552(8.7) 55.6(0.7) 553(9.2)
Interpersonal support scores", mean (SD) 100339 98@3.7) 10.0(3.6) 9935)
Social model scores", mean (SD) 7.8 (2.4) 7.925) 7.8(26) 7.8(25)

SD, standard deviation; The symbol * provided in table means Interpersonal support scores included three questions and social model scores included two questions. The score range
of interpersonal support and social models was 3-15 and 2-10, respectively, with higher scores indicating stronger support or more positive models.
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Dimensions

Reach

Effectiveness

Adoption

Implementation

Maintenance

Definitions

The absolute number, proportion, and
representativeness of individuals who
were willng to participate in a given
intervention

The impact of the intervention on
important outcomes as well as the
heterogeneity of the effects

“The absolute number, proportion, and
representativeness of settings and
intervention agents (people who
deliver the program) who were willing
to initate a program

The fidelity of various elements of an
intervention’s protocol, and clients’
reception of the intervention

‘The extent to which a program
becarme part of routine organizational
practices and the long-term effects
‘on outcomes 6 months or more
post-intervention

Indicators

Participant level:
Number of participants approached in the target
population

Number of and reasons for exclusions.

Number of eligible participants who were offered
participation

Percentage participation of all potential participants.
Percentage drop-out

Characteristics of participants

Description of recruitment procedure

Participant level:

Impact of the intervention on primary outcome
Impact of the intervention on secondary outcomes
Robustness across subgroups

Differential effects by participant characteristics o
treatments

Enterprise level:

Number of eligible enterprises

Number of enterprises invited to participate

Number and proportion of enterprises that agreed to
participate

Proportion of and reasons for excluded organizations
Characteristics of participating enterprises.
Intervention deliverer level:

Number of staff assisting the implementation of the trial
Number of peer-leaders delivering peer education
sessions

Enterprise lovel:
Extent to which the interventions were defivered as.
intended

Consistency of implementation across enterprises
Peer leader level:

Number and proportion of peer education sessions
organized

Methods of delivery of the peer education sessions
Faciltators of and barriers to peer education sessions.
delivery

Participant level:

Participants’ compliance with the intervention
Participants’ satisfaction with the program

Peer leader level:

Willingness to supervise their work mates’ use of RPE
Participant level:

Willingness to maintain RPE use in the future

Data sources

Recruitment records
Participants surveys

Participants surveys

Recruitment records
Enterprises’ investigations
Peer leaders surveys

Researchers' observations,
Peer leaders’ progress
reports,

Peer leaders surveys,
Participants surveys

Peer leaders surveys
Participants surveys
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Social interactions Patients (1 = 49) Relatives (n = 68) Healthy people (n = 75) Total (n = 186)

n % n % n % n %

Live next door 4 93 4 59 11 147 19 102
Spend the evening socializing* 4 93 3¢ 44 13b 173 20 108
Make friends 7 163 5 7.4 10 183 2 1.8
Work closely 7 163 9 132 17 227 33 17.7
Marry into family 12 279 20 29.4 31 413 63 339

Symbols flagging table entries denote significant differences reletive to *patients, “relatives, “healthy people.
p < 0.05.
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Statement about perceived
stigma

1. The person could snap out of
the problem

2. Problem s a sign of personal
weakness

3. Problem s not a real medical
iiness

4. People with this problem are
dangerous

5. Avoid people with this problem
6. People with this problem are
unpredictable

7.1f I had this problem, | wouldn't
tell anyone

8. 1would not employ someone
with this problem

9.1 would not vote for a poliician
with this problem

Patients (n = 49)

%

76.7

326

442

58.1

16
279

11.6

14.0

52

34

37

28

12
17

Relatives (n = 68)

%

765

50.0

54.4

412

176
250

14.7

221

235

62

32

34

39

Healthy people (n = 75)

%

82.7

427

453

52.0

93
253

227

227

227

Total (n = 186)
n %
147 790
80 430
90 484
92 495
24 129
48 258
32 17.2
38 20.4
4 220





OPS/images/cover.jpg
DI

INSIGHTS IN PUBLIC HEALTH EDUCATION
AND PROMOTION: 2021






OPS/images/fpubh-10-772632/fpubh-10-772632-t005.jpg
Intervention component

Traditional occupational health education
Browse occupational health-related posters

Participate in occupational health lectures

mHealth intervention
Follow the WeChat official account of the program

Join the WeChat or QQ groups of the program

Read the messages provided via the instant message
apps
Peer education

Number of peer education sessions
Attended

Overall

Compliance

Yes
No

No (0)
Low (1-8)
High (4-6)
Yes
No

Low-intensive
group (n = 323)

215(78.8)
58(21.2)

323 (100.0)
[

147 (53.8)
126 (46.2)
114.(41.8)
159 (58.2)
180 (65.0)
97 35.0)

193 (59.8)
130 (40.2)

High-intensive group
(n = 246)

158 (78.2)
44(21.8)
246 (100.0)
0

155 (74.9)
52 (25.1)
146 (70.9)
60(29.1)
164 (78.5)
45 (21.5)

18(7.3)
150 (61.0)
78(31.7)
159 (64.6)
87 (35.4)

0.02

22.32

40.11

10.48

141

0.888

<0.001

<0.001

<0.001

0.235

WeChat and QQ are the two most popular instant messaging apps in China. -: No data or no measurement. The bold values provided in table means statistically significant results.
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Total sample mean score

(sD)

Age group

Sex

Education

Income

Ethnicity

Country

Young
Middle

Older

Male

Female

High school
Vocational
Post-secondary
Below average
Average

Above average
BIPOC

White

UsA

India

Other

Old age

47(1.5)
M sD
47 1.4
a7 16
48 17
48 15
46 16
49 15
48 17
47 15
4.7 15
46 15
50 15
45 14
49 18
47 18
46 12
51 24

Genetics
45(1.6)
M sD
46 15
45 18
46 18
44 16
47 16
50 16
48 14
45 16
47 1.7
44 15
46 15
44 15
47 17
46 17
4.4 13
47 22

Head injury
40(1.7)
M sD
41 1.7
39 17
42 20
42> 1.7
38 17
39 18
38 1.4
a1 17
39 17
40 17
43 17
43 17
38 17
39 18
43 16
37 19

Unhealthy
diet
3.9(1.6)
™M sb
39 16
36 17
42 19
39 15
38 17
34 17
38 14
40 16
37 15
38 16
42 17
44 15
37 17
87 17
43 13
3t 18

Stress
37(1.6)
Y sD
39 16
34 16
33 18
39 16
340 A7
34 16
33 15
38 16
35 16
37 16
40 16
a1 16
34 16
3§ 17
43 14
36 20

Physical

inactivity

37(1.7)
M sb
390 16
33 17
37 19
39 15
36 17
320 17
35 14
39 16
35 15
37 16
a2 17
41 15
3§ 17
3§ 17
44¢ 13
3k 18

Social
isolation
37(1.7)

™M sp
38 16
33 18
35 17
3¢ 17
34 17
31 19
33 14
38 17
34 17
37 16
40 17
10 16
34 18
351 17
a2k 14
32 19

Alcohol
36(1.7)
™M £
37% 16
320 18
35 21
38> 17
33 17
29 17
30 16
37 17
33 17
37 17
38 17
10 15
38 16
34 17
43k 15
28 16

Mental
illness
37(1.7)
M sD
39 17
322 19
33 20
a0 17
33 18
31 17
31 1.7
39 18
33" 18
39 17
39 18
43 16
33 18
34 18
44 13
35 21

abedelahlikindicates significant differences in ordinal ranking of risk factor within demographic subgroup after post-hoc testing of Kruskal-Wallis omnibus and correcting for multiple comparisons.

Smoking
3.5(1.8)
M sb
87 17
31 18
31 18
38 17
320 18
260 16
28 15
37 18
31 17
36 18
39 18
40 17
XU g
32 17
43 18
29 16

Heart
disease
33(1.8)

™M sb
35 17
28 18
31 18
3.6° 1.7
29 18
250 16
23¢ 15
359 18
29 17
33 18
38 18
39 17
28 17
30 17
4.2k 16
23 16
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Age  Sex Education Income Ethnicity Country
group

Old age - - - -
Genetics - - - -

Head injury - o - -

Unhealthy diet ~ ~ - - -
Stress - o - -
Physical inactivity O
Social isolation O
Alcohol o
Mentalilness O

o

o

o

Smoking
Heart disease

ooo0oo0 o0

0000 O0O0

o oo !
00000000 O0O0O
0000 OO0 O0O0

Olndicates H statistic with p-value of <0.005.
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Risk factor

Old age*
Genetics*
Exposure to toxins
Head injury"
Unhealthy diet*
Stress™

Physical inactivity"
Social isolation*
Alcohol*

Mental illness™
Smoking®

Virus or infection
Heart disease”
God's wil

No risk (1)

Frequency

18
23
a4

45
56
63
76
8
87

8B
9
115
139
185

%

3.0
38
6.9
75
9.4
105
12.7
14.0
145
156
16.6
19.2
232
309

Low risk (2-3)

Frequency

106
137
196
185
7
202
178
177
191
159
196
183
169
112

*Indicates the eleven empirically supported factors for increased dementia risk.

%

17.7
22.9
32.8
30.9
286
338
298
296
319
266
32.8
306
283
187

Moderate risk (4-5)

Frequency

278
257
254
242
269
236
245
243
225
239
205
212
216
206

%

46.5
430
425
405
45.0
395
41.0
40.6
376
400
343
355
36.0
34.4

Higher risk (6-7)

Frequency

195
181
107
125
96
94

97
90
91

105
93
86
67
91

%

326
30.3
17.9
209
16.1
15.7
16.2
15.1
15.2
17.6
156
14.4
1.2
15.2
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Sample characteristics Frequency (%)

Age, mean (SD) 39.23(12.2)
Age group (years)
Young adlults (18-39) 388 (64.9)
Middle aged (40-59) 149 (24.9)
Older adults (60+) 31(6.2)
Not reported 30 (5.0)
Sex
Male 362 (60.5)
Female 236 (39.5)
Education®
High school education 82(13.7)
Vocational education 28(4.7)
Post-secondary education 487 (81.4)
Not reported 1(2)
Income
Above national average 176 (29.4)
At national average 267 (44.6)
Below national average 137 (22.9)
Not reported 18(3.0)
Ethnicity®
White 318(63.2)
BIPOC 268 (45.7)
Not reported 12(2.0)
Current Country of Residence
United states 393 (65.7)
India 175 (29.3)
Other ® 30 (5.0)

aEducation was self-reported and categorized s follows: high school education (some
high school, high school diploma), vocational education (trade school or college diploma)
and post-secondary education (bachelor’s or graduate degres). *Ethnicity was sel-
reported and categorized as follows: White and Black, Indigenous or Person of Color
(BIPOG). “Other countries included: Brazil, Canada, France, Germany, haly, Nigeria,
Portugal, and Vietnam.
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DEE (Koal) (¢ + 5.l
Md (Q1-Q3)

Minimum DEE (Kcal)
Maximum DEE (Kcal)
Male

DEE (Keal) (¢  s.d)
Md (Q1-Q3)

Minimum DEE (Kcal)
Maximum DEE (Kcal)
Female

DEE (Keal) (¢ s.d)
Md (Q1-Q8)

Minimum DEE (Kcal)
Maximum DEE (Kcal)

DEE, daily energy expenditure. Mo, median. s.d standrd deviation.

tKruskal-Wallis test.

Dissatisfied
(want to gain weight)
n=8)

1177.43 + 871.63
879.08 (733.93-1444.03)

451.20
3036.80
(h=8)
1204.82 4 1089.78
824.80 (614.36-1985.30)

45120
3036.80
=3
1131.77 £ 415.38
1125.80 (719.40-1125.80)

719.40
1125.80

Satisfied
(n=20)

892,47 & 356.27
883.30
(626.90-1190.55)
387.40
1828.50
(h=6)
727.73 £276.74

630.70
(522.88-970.83)

460.70

1209.40

=13
1001.29 + 355.50

920.40
(782.95-1229.80)

387.40
1828.50

Dissatisfied
(want to lose weight)
n=17

853.18 + 267.93
786.00 (645.75-1175.25)

507.40
1356.00
=4
785.80 + 199.42
835.75 (577.05-944.60)

507.40
964.30
(n=13)
87391+ 289.47
754.30 (645.75-1285.05)

597.70
1356.00

0.709%

0.775

0357
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Variable

Y = dissatisfaction (want to gain weight)
Male

Age

Sport competition

Body satisfaction and weight control

Y = dissatisfaction (want to lose weight)
Male

Age

Sport competition

Body satisfaction and weight control

Total (n = 268)

OR (95% CI)

1.14 (0.56-2.30)
0.93 (0.60-1.45)
1.00 (0.99-1.00)
1.05 (0.65-1.71)

094 (0.54-1.65)
1.26 (0.92-1.72)
1.00 (0.99-0.99)
1,89 (1.27-2.80)

p-value

0.722
0.745
0.121
0.832

0.837
0.162
0.010
0.002

Female (n = 140)

OR (95% Cl)

0.82 (0.42-161)
1.00 (0.99-1.00)
1.16 (0.60-2.24)

1.87 (0.89-2.11)
1.00 0.99-1.01)
1.91(1.14-3.19)

p-value

0.558
0.132
0.653

0.153
0319
0.014

Male (n = 128)

OR (95% Cl)

0.99(0.54-1.83)
1.00 (0.99-1.00)
091 (0.44-1.89)

1.13 (0.69-1.85)
1.00 (0.99-1.00)
1.86 (1.00-3.47)

p-value

0.986
0.429
0.797

0.627
0.020
0.050
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Dissatisfied Satisfied dissatisfied p-value
(want to gain weight) (want to lose weight)
Sedentary and sports activities during the school period
Watching TV (hours/week) 531237 443307 568857 0.129
Videogames (hours/week) 663 4.49 586+ 4.36 688+ 4.71 0508
Listening to music (hours/week) 534 +4.49 4.45:+3.36 5.47+£3.48 0352
Reading (hours/week) 3004286 213+ 1.67 3.11+264 0.176
Sports (hours/week) 5234823 486+8.29 365243 0.107
Sedentary and sports activities during the vacation period
Watching TV (hours/week) 661:+4.15 535+ 8,87 6.84.+4.04 0.162
Videogames (hours/week) 809+4.73 740 4.16 843 +4.81 0345
Listening to music (hours/week) 5734415 565:+4.14 6.99 + 4.69 0269
Reading (hours/week) 3.46+2.42 305271 3.49+234 0743
Sports (hours/week) 7.00 % 4.09 577 £338 552+4.36 0.495
Male
Sedentary and sports activities during the school period
Watching TV (hours/week) 508 +2.64 4143279 5.11+8.32 0.185
Videogames (hours/week) 6.25+3.95 597 %433 815+ 4.80 0.165
Listening to music (hours/week) 372306 429£3.10 638 £3.99 0.096
Reading (hours/week) 3.40 +8.31 1.75 £ 145 228+ 174 0273
Sports (hours/week) 721328 551314 441£278 0.150
Sedentary and sports activities during the vacation period
Watching TV (nours/week) 7T £455 525+ 4.06 772+ 4.44 0.108
Videogames (hours/week) 8.19+4.22 7.50 £ 435 1038 & 4.46 0,055
Listening to music (hours/week) 528:+4.15 631+4.18 8194498 0238
Reading (hours/week) 388243 261206 247130 0.200
Sports (hours/week) 713:+4.33 563 +8.23 808543 0.368
Female
Sedentary and sports activities during the school period
Watching TV (hours/week) 4284144 4.63+8.37 6.10 +8.80 0478
Videogames (hours/week) 7.25 %546 579+ 4.68 5.80 +4.42 0685
Listening to music (hours/week) 610+ 4.91 470359 497 £8.41 0.455
Reading (hours/week) 292+278 242+ 184 3604294 0.332
Sports (hours/week) 350 +2.09 4.48 337 321 £2.14 0281
Sedentary and sports activities during the vacation period
Watching TV (hours/week) 525331 5.46+3.74 627 £3.71 0614
Videogames (hours/week) 7.96 +6.56 6.39 + 4.02 6.79 + 4.52 0.692
Listening to music (hours/week) 600+ 4.27 537413 6.41% 450 0670
Reading (hours/week) 3.08 249 356+ 8.24 3.93+2.46 0715
Sports (hours/week) 6.60+3.84 590+ 3.63 430+322 0258

Data are presented as mean + standard deviation.
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Dissatisfied Satisfied Dissatisfied p-value

(want to gain weight) (n=103) (want to lose weight)

(n=>51) (n=132)
Body satisfaction and weight control 065075 065078 094 =064 0.040*
Ethical concerns 047 £0.78 0.48 +0.82 049+ 0.83 0986
Convenience 033+0.71 034+0.90 041:£081 0734
Sensitive quality 097 £0.73 096+ 0.72 092+ 0.82 0919
Humour 085+0.70 087 076 091£075 0844
Total 0.70 £ 0.47 069054 079+ 052 0.330

Male (n=26) (n=49) (n=61)
Body satisfaction and weight control 0.63 +£0.65 0.69 +£0.74 0.90 £ 0.63 0.145
Ethical concerns 055+0.75 060+ 0.82 055 0.81 0947
Converience 041£0.70 0.49 % 0.86 0.40 = 0.82 0508
Sensitive quality 0.98.+0.66 1,00+ 064 092079 0848
Humour 099 +0.66 0.75 084 094073 0323
Total 073+0.43 0724052 0.7 050 0851

Female (n=24) (n=49) (n=71)
Body satisfaction and weight control 068 +0.86 056.+0.83 097 % 0.66 0014*
Ethical concerns 038084 029079 0.44 % 0.84 0.624
Convenience 031£0.70 0.14+0.89 050078 0061
Sensitive quality 096 +0.84 085+ 0.77 093+ 0.86 0.834
Humour 074074 092067 089078 0583
Total 068 %051 061053 081053 0.169

Data are presented as mean = standard deviation.
*p < 0.05.
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Age (X% s.d)
Gender [n (%))
Female
Male
Sport competition [(7+ s.d.) hours]
Female
Male
No. of household members (7 s.d)
Residence area [ (%))
Rural area
Urban area
Suburban area

TANOVA test.
¥ Chi-square test.

Dissatisfied
(want to gain weight)

1233 +0.77

24 (48.0%)
26 (52.0%)
7059 + 143.63
38.13 %7623
108.27 + 183.20
395+0.72

5(12.8%)
22 (56.4%)
12 (30.8%)

Satisfied

12.20+0.73

49 (50.0%)
49 (50.0%)
12451 % 201.70
98.27 + 178.98
163.47 + 224,84
3814067

6(7.1%)
52 (61.9%)
26(31.0%)

Dissatisfied
(want to lose weight)

12.36 + 1.04

71(53.8%)
61(46.2%)
76.82 % 167.20
66.77 + 113.08
10131 % 212.09
407 +1.10

12 (11.5%)
59 (56.7%)
33(31.7%)

p-value

0.2641
0.787
0.076"
o.125%
0.269"

0.370"

0.829%
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Primiparas

Multiparas

Source

Healthcare professionals
Friends/relatives

Other

Healthcare professionals
Friends/relatives

Other

Rated #1 (%)

28"
33
39
75
12
13
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Healthcare  Friends and relatives (%)

professionals
(%)

First 56 21
Second 15 53
Third 30 26

Data are expressed as percentage (%).

Other sources (%)

24
32
44
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Information provided

Mother's milk benefits

Correct latching and breastfeeding positions.
Infant’s early hunger cues

Hand expression techniques

Human milk extraction and storage
Alternative feeding methods

Pacifier use and limitations

Data are expressed as percentage (%).

Yes (%)

44
74
51
24
16
10
19

No (%)

56
26
49
76
84
90
81
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Yes (%)
Education

>13 years 53
<18 years 33
Age

25-35 years 55
36-46 years a7
Parity

Primipara 78"
Multipara 13%

Data are expressed as percentage (%)
*p < 0.05; **p < 0.0001.

Prenatal class attendance

No (%)

a7
67

45
63

22
87
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Mean (SD)

Age (years) 35 (4.10)
Gestational age (weeks) 39(1.01)
N (%)
Primiparous 73(52)
Cesarean section 29(21)
Married 85(61)
College degree 92 (66)
High-school diploma 139 (99)

Continuous veriables are expressed as mean = standard deviation (SD), whereas
categorical variables as absolute number (N) and percentage (%).
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Participant

39 years old Female

32 years old male

39 years old male

42 years old male

Meaning unit

The same office environment and halls are suitable for classes and
programs.

I have not attended any classes, but | had studies, and | think it is
better and we are more comfortable in our office.

The closest places to the workplace are the most suitable places
for physical activity.

I think a suitable place near our workplace is much more suitable
for our exercise in terms of saving time.

Condensed meaning
units

The office environment and
halls are suitable for classes
and programs

I think we are more
comfortable in our office.
The nearest places are
suitable for physical activity.
Close space is more
suitable for sports.

Code Category

Workplace  Access (proper
space)

Close to
workplace

Theme

Place
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Participant

50 years old male

26 years old female

38 years old male

34 years old Female

30 years old male

31 years old male

30 years old Female

28 years old male

36 years old male

Meaning unit

The presence of sports managers and enthusiasts is very good.
An athletic and sports-minded manager can institutionalize sports
in the organization because they have an influence on employees
and their presence causes more employees to participate in the
physical activity program; hence, managers should be justified and
help.

The manager and public refations of the organization are very
important for trainings and their words are given more attention.

Using the capacity of the media lie video media, and using the
language of art like a one-minute clip have more impact than
thousands of media.

Cyberspace is very important, especially if they have a WhatsApp
group and receive messages from a source that has scientific; and
itis very effective to put the accurate information inside the group.

Inmy personal opinion, cyberspace is suitable, but provided that,
for example, close and friendly people are form separate groups
and work, that s, allindividuals in the organization are divided into
groups who are more intimate and friendly with each other and
can do more exercise together.

In my opinion, the specalists and professors in this subject are
very good, | mean the doctors.

Effective and dominant people or experts have experience in
sports.

Small booklets should not be bulky or overly specialized.

Sometimes it is very effective f there is someone who speaks
interestingly and is in my own gender and tells me about
self-experiences.

Condensed meaning
units

The presence of sports
managers and enthusiasts
causes more employees to
attend the physical activity
program because they have
an influence on employess.
The manager and public
relations of the organization
are very important for
training.

Video media. A one-minute
clip is effective.

WhatsApp group and
messages should be
derived from a scientific and
precise source, and should
be put them inside the
group.

Gyberspace is suitable. The
individuals can be divided
into groups that are friends
and are more likely to
exercise together.

In my opinion doctors are
good.

Experts with experience in
sports

Small booklets for
messages

If someone is in my own
gender, it is very effective.

Code Category
Managers’ Boosting
participation messages
Influential

educational media

Video educational  Virtual

media ‘communication
networks

Reliable

educational media

Interactive
educational media

Reliable Real

educational media  communication
networks

Reliable

educational media

Written

educational media

peer educational
media

Theme

Promotion
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Age

25-34(1=6)

35-44 (n
45-54(n
55 and over
=4

4

Education level Sex Marital status
Under high school Male (1=20)  Married (n = 30)
diploma (0 = 8) Female (1= 13)  Single (n=3)
High school diploma

=2

Acadermic (0 = 23)
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Participant

38 years old Female

29 years old male

32 years old male

38 years old male

30 years old male

49 years old male

29 years old male

28 years old male

Meaning unit

The coordinator is very important. There must be someone in the
organization for constant follow of the presence of employees and
the assistance of managers.

I think considering a single and independent organization
responsible for employees’ physical activity and health is very
helpful.

In my opinion, cheerfulness is the most important issue that is
never taken into consideration. When the atmosphere is lively,
colleagues go to exercise more together. For example, holding
various competitions and creating entertainment such as.
competitions like darts, ping pong and chess cause a oy among
employees and can greatly increase physical activity.

Physical activity should be considered in ofice time and in the
ofice because more people participate.

A favorite activity should be considered. Our colleagues may be
interested in other sports that we o not. Some are older or even
overweight and need to do some proper exercise. Many friends
may not be interested in swimming. In my opinion, we should see
the employees are interested in what sport and where they like to
go for exercise, and consider the same place for them.
Employees’ health should be important for the manager and have
aplan for it. For example, in a manager selection interview, |
should check to see if this person who wants to be a manager has
a plan for the employees' health, or the manager does not pay
attention to their health.

Creating a friendly environment is also effective. f it is suggested
by people who are closer to me, | will participate, even when | did
not want to, but at the invitation of my close friends, | canceled the
rest of work and went to sports.

Happy and cheerful individuals should be employed in
organizations so that others can participate in the programs.

Condensed meaning
units

Someone who follows the
presence of employees and
helps the managers

Considering an independent
unit responsible for
employees’ physical activity
and health

Inmy opinion, cheerfuiness
is the most important issue.
It can greatly increase
physical activity.

Physical activity should be
considered in office time
and in the office.

Favorite activities should
considered for a person.

Employees’ health should
be important for the
manager and that program.

Creating a friendly
environment is effective. |
went to sport after invitation
by my close friends.

Happy and cheerful
individuals should be
employed in organizations.

Code

Determining a
person
responsible for
promoting the
employees’ health
The staff health
promotion unit

Creating a happy
environment

Proper time
Organizational

motivation

Organizational
priorities

Friendly
atmosphere

Encouraging peer

Category

Supportive
organizational
structure

Supportive
organizational
policies

Interpersonal
supportive
atmosphere

Theme

Product
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Participant

32 years old male

29 years old male

42 years old male

38 years old male

33 years old male

39 years old female

31 years old female

Meaning unit

Mental barrier is a kind of barriers. The person is bored to do
sports and does not want to go. This makes the person not
interested in doing physical activity.

I think spouses are main causes of physical inactivity. They do not
cooperate in any way, for example, they make programs that their
spouses can no longer go for a walk.

In my opinion, The 45-min law of morning exercise s the worst
plan because first you have to come early in the morning to point
fingers and then go to exercise, and it is worse that you have to
come in formal clothes and then no one exercises in formal
clothing, and no one goes to office in sportswear in the morning.

Considering points for employment of those who have adequate
physical activity. In fact, if we want employees to be physically
active, they should be taken into consideration in the organization.

The office should provide necessary faciifies for the person. If
there are bathroom and changing room in the office, the
employees go to physical activity, and then take a shower and
change their clothes.

I fact, we are at work ntil two and a half o'clock, and then itis
evening and usually everyone is married and they do not have
enough time to participate. If tis in office time like the morning for
alittle walking at a closer place to the office, more employees
participate.

The individuals play main roles for their health, If they value their
own health, they do exercise even if they take a leave.

Condensed meaning
units

Person is bored to do
physical activity.

Spouses are main causes of
physical inactivity

The 45-min law of morning
exercise is the worst plan
because you have to go to
office wearing tuxedos, and
nobody exercises in formal
clothing.

Considering points for
employment of those who
have adequate physical
activity

‘The office should provide
necessary facilties for the
person.

Inmy opinion, ifitis in office
time s better, and its place
should be close to the
ofice, so more employees
attend

Ifindividuals value their
health, they go to sports.

Code

Lack of motivation

Lack of
cooperation of
spouses
inappropriate
organizational
planning

Supportive
evaluation system
of the organization

Organizational
support

The right time and
place

Category

Personal
barriers.

Interpersonal
barriers.

Organizational
barriers

Organizational
benefts

Paying attentionto  Personal

health

benefits

Theme

Price
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Item

Do you think that the COVID-19 pandemic will
end before the end of this year?

Do you think there will be a second wave of
COVID-19 pandemic on the next flu season?

Do you think there will be an available vaccine
for the COVID-19 before the next flu season?

Are you optimistic about the future of the
COVID-19 disease in your country?

Are you optimistic about the future of the
COVID-19 disease worldwide?

Response

Yes
Maybe
No

I don't know
No
Yes
| don’t know
No

%

22.4

217
22.7

17.1
289

14.9
429
434
13.7
219
56.4
21.7
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Item

What do you think about the oniine education quality
during the COVID-19 pandemic compared to the
school education?

What do you think about the online education
quantity during the COVID-19 pandemic compared
1o the school education?

What do you think about the online learning strategy
followed by your institute during the COVID-19
pandermic?

What is your degree of commitment toward
submitting the online homework and quizzes?

What do you think about the online exams compared
o the in-campus exams?

What do you think about the evaluation process
used by your campus during the coronavirus
pandemic quarantine?

In the coming future, will you register in online
classes if available at your institute?

Response

Increased
Not affected
Decreased
Increased
Not affected
Decreased
Excellent

Very good
Satisfactory

Below
expectations

100%
75%

50%

25%

More
preferred

No difference

Less
preferred

Fair
Not fair
Yes

Maybe
No

%

96
10.1
80.3
36.4
198
438

65
205
417
31.3

715
193
5.1
4.1
168

16.2
68.0

385
615
236

28.2
482
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Item

In your opinion, the COVID-19
quarantine benefits are:

The early home quarantine strategies
followed in Jordan contributed in
preventing further spreading of the
disease, what do you think about this?

Do you think that the quarantine for
either the healthy people at home or the
affected people at hospitals is the most
important and effective step in
preventing the spreading of the disease?
Do you support the mitary-enforced
quarantine?

Responses

1. Minimize the number of
affected individuals

2. Control the spreading of
the disease

3. Help in curing the
affected patients faster

4. Help in isolating the
affected regions

5. Replacing and minimizing
some social habits that are
extremely used in our
community like hugging and
Kissing

6. Learning new skills

7. Having more family time
than usual

Strongly Agree
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Disagree
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Publish a research paper 0% 16% 8% 16% 8% 14% 14% 16% 6% 0% 0%
Fame and recognition 2% 0% 4% 2% 2% 6% 14% 16% 14% 16% 23%
Progress academic career 14% 18% 14% 16% 16% 12% 2% 4% 0% 2% 0%
Achieve a higher salary 2% 6% 6% 8% 4% 6% 10% 8% 18% 14% 16%
Improve the lives of the community ~ 31% 18% 14% 14% 10% 6% 2% 0% 4% 0% 0%
Find solutions to a problem 4% 29% 12% 14% 10% 10% 12% 6% 2% 0% 0%
Provide data to frame policy 2% 4% 8% 12% 14% 18% 12% 8% 6% 8% 6%
Improve research skills 29% 2% 27% 12% 12% 10% 0% 2% 4% 2% 0%
Obtain a research grant 2% 0% 2% 2% 4% 6% 8% 18% 27% 20% 10%

Improve ranking of the university 2% 0% 2% 0% 0% 2% 2% 12% 10% 36% 35%
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Demographic Characteristic

Gender (n, %)
Female

Male

Age (mean, standard devi:
Residential Status (n, %)
Domestic
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Semester of study (n, %)
First
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Third

Fourth

Total (n = 45)

26 (58%)
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17(38%)
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Social capital — leisure satisfaction, Standardized path coefiicient p = 0.67**, supporting the hypothesis; Social capital — Self rated health, Standardized path
coefficient p = 0.32°*, supporting the hypothesis; Leisure satisfaction — self-rated health, Standardized path coefficient p = 0.47"", supporting the hypothesis.

Chi square value X? = 85.58, df = 68, X2/df = 1.26,

0.27; GFI = 0.942 (20.9), AGFI = 0.933 (20.9), AMSEA = 0.019 (<0.1), NFI = 0.924(20.9), CFl = 0.974 (20.9), RFI = 0.942
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Single variable refiability 0.73 0.64 0.61 072 0.68 075 0.70 0.61 0.68 0.61 0.58
composite reliability 0.81 0.74 073
Average variance extraction 0.82 0.87 0.77

Chi square value X2 = 587.14, off = 374, Xe/df = 1.57, P = 0.19; GFI = 0.920 (=0.9), AGFI = 0.915 (20.9), AMSEA = 0.021 (<0.1), RMR = 0.035 (<0.1), NFI = 0.924 (0.9), CFl =
0.974 (209, RFl = 0.942 (>0.9), IFl = 0.933 (>0.9), NNFI = 0.915 (>0.9), RFI = 0.951 (>0.9); CN = 258.63, PNFI = 0.726 (>0.5); PGFI = 0.668 (>0.5), AIC = 815.14.

X1, Xz, X5, and X represent socialnetworks, social participation, socialnorms, and social trust; M1, Mz, Ms, and My represent stimulus avoidance, competence proficiency, socielty, and
inteligence, respectively; L, L, and Lg represent interpersonel hindrance, structural hindiance, and interal hindrance, respectively; G, Ga, Gs, G, and G5, respectively, represent
education satisfaction, aesthetic satisfaction, physiological satisfection, psychological satistaction, and relexation satisfaction; K, Ko, and K represent outdoor sports type, artistic
sports type, and daily sports type, respectively; Yi, Yz, and Y represent social health, mental health, and physical health, respectively.
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Gender Male
Female
Age < 40 years old
41-45 years old
>45years old
Cultural level Primary school and below
Middle school
College and undergraduate
Master degree or above
Type of work Sitting type
Sitting or standing type
Goods to be moved

Occupation type Oceupation 1
Occupation 2
Occupation 3
Occupation 4

Family status Two-parent family

Single-parent famiy

Irregular exerciser (%)
(N =1,834)

1025 (55.9)
809 (44.1)
363 (19.8)
858 (46.8)
613 (33.4)
326 (17.8)
943 (51.4)
500 (27.3)

65(3.5)
464 (25.3)
609 (33.2)
761 (41.5)
903 (49.2)
612(33.4)

154 (8.4)

165 (9.0)

1,855 (73.9)
479 (26.1)

Regular exerciser (%)

(N =1,009)

409 (40.5)
600 (59.5)
302 (31.9)
247 (24.5)
440 (43.6)
122 (12.1)
206 (20.9)
506 (50.1)
175 (17.3)
445 (44.1)
314 (31.1)
250 (24.8)
601 (59.6)
248 (24.6)
109 (10.8)
51(5.1)
739 (73.2)
270 (26.8)

x2

61.38

141.21

41131

124.00

47.14

1.38

0.000

0.000

0.000

0.000

0.000

0.710

Occupation 1: Cadres of government organs and institutions (including teachers); Occupation 2: ordinary workers and service practitioners; Occupation 3: technicians and managers
of private or national enterprises; 4: Other occupations (migrant workers and unemployed).
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Dimension name Kmo and

Bartlett test
Social capital  Social network KMO = 0.87;
scale P <005
Social norms
social participation
Social trust

Measurement model verification results: NRFI = 0.96, CFl = 0.91, RMSEA = 0.05, SRMR = 0.04

Number Explained
of item variation %
5 3825
6 1214
6 024
6 8.1
6 30.21
5 20.69
5 14.36
5 1047

Measurement model verification results: NRFI = 0.91, CFl = 0.93, RMSEA = 0.02, SRMR = 0.02

Leisure Competence proficiency KMO = 0.84;
motivation scale P <005

Inteligence

Stimulus avoidance

Socality

P=0000

Leisure Outdoor sports style  KMO = 0.88;
participation P <005

scale
Astistic activity pattern
Dally leisure style

Measurement model verification results: NRFI = 0.94, CFl = 0.91, RMSEA = 0.06, SRMR = 0.01

Leisure Interpersonal hinderance KMO = 0.86;
hindrance scale P <005

Structural hinderance
Internal hinderance

Measurement model verification results: NRFI = 0.90, CFl = 0.93, RMSEA = 0.07, SRMR = 0.03

Leisure Educational satisfaction ~KMO = 0.91;
satisfaction scale P <005

Aesthetic satisfaction
Physiological satisfaction
Psychological satisfaction
Relaxation satisfaction

Measurement model verification results: NRFI = 0.94, CFl = 0.91, RMSEA = 0.03, SRMR = 0.04

Self rated health  Social health KMO = 0.84;
scale P <005
mental health
Physical health

3 30.56
6 21.78
6 16.21
6 34.65
6 18.21
5 10.44
5 36.36
4 2447
5 13.15
4 8.24
4 6.15
9 38.27
10 21.65
8 17.14

Measurement model verification results: NRFI = 0.95, CFl = 0.94, RMSEA = 0.06, SRMR = 0.00

Progressive
interpretation
variance %

38.25

50.39
59.63
67.74

30.21

54.90
69.26
79.43

30.56

52.34
67.75

34.56

52.76
63.20

35.36

59.53
73.08
81.27
87.42

38.27

59.82
76.96

Composite
reli

CR

0.84

0.87
0.85
0.83

081

0.86
0.85
0.83

0.83

0.84
0.87

0.82

0.85
0.88

0.89

0.87
0.80
0.84
0.88

0.89

0.87
0.90

Cronbach
« coefficient

0.85

0.81

0.80
0.86

0.79

0.88
0.80
0.79

0.80

0.81
0.84

0.90

0.87
0.91

0.89

0.83
0.85
0.82
0.90

0.85

0.91
0.83
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Phase of
analysis

Familiarization
with data

Generating
initial codes

Searching for
themes

Reviewing
themes
Defining and
naming
themes

Producing the
report

Description of process

During this process the transcripts were read and re read.
This involved taking iniial notes down about the different
interviews.

Development of initial codes and collation of data relevant to
each code in NVivo. For example:

- Gambling product mentioned

- Who they gambled with

- Where they gambled

- Attitudes about gambling: fun, exciting, harmful, risky

- Knowledge about gambling products: specific features,
sounds

- Negative outcomes of gambiing: financial, social, health
- Seeking help strategies: Talking, professional help

- Responsible gambling language: setting limits, control
- Addiction

Collating codes into potential themes, gathering all data
relevant to each potential theme. For example:

- Gambling behaviors.

- Gambiing harm

- Harm reduction strategies

Checking the themes work in refation to the coded extracts
(Level 1) and the entire data set (Level 2).

Ongoing analysis to refine the specifics of each theme, and
the overall story the analysis tells, generating clear definitions
and names for each theme. For example:

- People with intellectual disabilty’s engagement with
gambiing products

- Conceptualization of gambling harm

- Harm reduction and help seeking strategies

The final opportunity for analysis. Selection of vivid,
compelling extract examples, final analysis of selected
extracts, relating back of the analysis to the research question
and literature, producing a scholarly report of the analysis.
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Participant

Deborah
-Female

Chistopher
-Male

Leah
-Female

Richard
-Male

Nathan
-Male

Alexandria
-Female
Kyle
~Male

Kieron
-Male

Leonard
-Male

Adrian
-Male
Martha
-Female
Michael
Male
Bonnie
-Female
Callum
-Male
Ruth
-Female
Kathryn
-Female
Bethany
-Female
Hazel
-Female
Oliver
Male

Venue

Attended RSLs about once a month. Went on her own for meals.

Attended a pub. Went on his own to gamble and for meals. Reported
having a member's card.

Attended a hotel about once a wesk, on the weekend and went with
friends. Was a member and reported going to diferent venues for
different reasons, such as food.

Reported going to pubs weekly.

Attended RSLs with his family. Reported going for food and special
occasions.

Attended pubs, also worked at pubs. Had gone to venues with EGMs
with her famiy.

Attended RSLs often on his own but sometimes with friends.
Reported that he would go every day. Was a member and went to
gamble and drink alcohol.

Went to an RSL with friends. Reported going once a fortnight, to
gamble.

Went to a pub close to his house. Would attend by himself. He
reported many venue membership cards, and went to gamble, drink
alcohol and occasionally for food.

Attended venues for food and entertainment with his supporter. Would
also have lunch while there.

Attended an RSL with her husband and friends. Social outing for food
and to gamble. Reported going once a month or every fortnight
Reported attending venues but unclear which venue. Went with his
Mum to play EGMs and for meals.

Went to the sports club with family for special occasions. Attended for
the food but also gambled while there.

Attended pubs to socialize with friends and watch sport.

Reported attending a pub, and said she went all the time. Attended
for the meals and to socialize.

Went to an RSL weekly with her husband or on her own. Attended for
food, exercise classes, to gamble, and was a member.

Attended a hotel with her supporter and other residents every
weekend. Socialized and went for meals while there.

Went to a hotel regularly with a friend. Socialized, had coffee there.

Reported going to the pub with family to gamble on EGMs.

Gambling engagement

Had used EGMs but experienced harm so reported not going to that
partioular venue anymore. Reported gambling on raffles, no indication
of timeframe.

Currently gambled on EGMs.

Currently gambled on EGMs when going to the pub with friends. Also
gambled on Keno but not as often.

Had a range of gambiing product knowledge: EGMs, keno, sports.
betting. But did not talk about currently gambling. Had gambled on
the Melbourne Cup with family.

Didn't talk specifically about gambiing but had knowledge of the TAB
and EGMs. Said he had played the EGMs along time ago and had
used scratchies.

Watched her family gamble on EGMs but did not currently gamble.
Had been involved in Melbourne Cup sweeps with family.

Reported gambiing currently and reguiarly on EGMs and horses.

Reported regularly and currently gambling on EGMs.

Reported currently gambling on EGMs. Gambling on greyhounds and
horses was his preferred gambiing product.

Did not currently gambie. Had reported gambling on EGMs at some
point in his life.

Regularly and currently gambled on EGMs and bought raffle tickets on
special occasions.

Gambled on EGMs with a parent, although unclear how frequently.
Reported gambling on Melbourne Cup with family.

Currently gambled on EGMs and Keno. Had gambled on sports in the
past and family sweeps for Melbourne Cup.

Did not currently gamble, reported using EGMs once or twice.

Did not indicate that she currently gambled. Reported gambiing on
the Melbourne Cup and EGMs but not anymore.

Indicated currently gambiing on EGMs when she had the money. Had
participated in raffles before.

Had gambled on EGMs, didn't indicate frequency.

Had experienced harm from EGMs and did not currently gamble.

Did not specify but indicated that he gambled on EGMs while with his
family.
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Item

Do you keep yourself updated about the
COVID-19 pandemic?

What field(s) have you aimed to learn
more about regarding the pandemic (you
can choose more than one)?

Do you think that the COVID-19 virus
infection has a serious effect on health?

Are you aware of the different ways to
spread the COVID-19 disease?

Are you committed to following the
safety rules to minimize the virus spread
like social distancing and wearing of
protective masks?

Do you think that the severity of the
COVID-19 infection is race specific?

Do you think that the severity of
COVID-19 infection is gender specific?

Do you think that the severity of the
COVID-19 infection is affected by the
weather and the general climate?

Do you think that the severity of the
COVID-19 infection is age specific?

Response

Yes
No

1. The spreading methods
and protection techniques
against the COVID-19
infection

2. The successful attempts
toward finding a vaccine
and treatment for the novel
virus

3. The governmental
polcies to deal with the
COVID-19 pandernic

4. The global news about
the COVID-19 pandemic in
different countries

5. The death and recovery
rates of the COVID-19
pandemic locally and
worldwide

Yes
No
Yes
No

Yes
No

Yes
I don’t know
No
Yes
I don't know
No
Yes
I don't know
No
Yes
I don't know
No

%

04.7
53
56.1

67.2

542

421

a7

87.4
126

6.5

944

125
412
46.3

59.7
35.4
352
30.8
34
745
87
16.8
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Variables Knowledge score Attitude score Practice score

B SE P-value OR B SE P-value OR B SE P-value OR

Age 0736 0.035 0.782

29-39 years 0014 0255 0956 1014  -0508  0.398 0202 0.602 0749 0581 0.197 2114
40-50 years 0.175 0.291 0.548 1.191 -0.762 0.437 0.081 0.467 0.570 0.642 0.375 1.768
51-60 years -0.082 0.306 0.790 0.922 -1.308 0.443 0.003 0.270 0.417 0.634 0511 1517
>60 years 0.392 0.408 0.336 1.480 —1.085 0.517 0.036 0.338 19.103 5.545 0.997 1977
Monthly income 0.000 0.903 0.454

30,000-50,000 rupees 0.032 0.242 0.896 1.032 -0.176 0.347 0612 0.839 -0.123 0.459 0.789 0.885
60,001-100,000 rupees 0.491 0.245 0.045 1.636 0.032 0.347 0.926 1.033 0.623 0.517 0.228 1.864
>100,000 rupees 0.692 0.249 0.005 1.997 0.139 0.347 0.688 1.149 0.608 0519 0.241 1.836
None -0.164 0.191 0.391 0.849 0.044 0.288 0.877 1.0456 0.180 0.366 0.623 1.197
Education level 0.077 0.108 0.000

High school degree 0.135 0513 0.792 1.145 0.142 0.679 0.834 1.183 1.810 0.846 0.032 6.113
Bachelor’s degree 0.087 0.507 0.864 1.001 0.196 0.665 0.768 1.217 0.672 0.798 0.400 1.958
Master's degree 0.156 0622 0.765 1.169 0.774 0.691 0.263 2.169 0.586 0.842 0.486 1.798
Professional degree 0.483 0514 0.347 1.621 0.676 0.681 0.321 1.966 2117 0.865 0.014 8.307
Ph.D 0388 0647 0549 1.474 0403 0.820 0623 1.497 0950  1.316 0471 2.585
Job 0.000 0.466 0.873

Private job -0.519 0.246 0.035 0.595 -0.176 0.320 0.682 0.838 -0.196 0.588 0.739 0.822
Business -0.174 0.387 0.653 0.840 -0.158 0.468 0.736 0.854 -0.670 0.770 0.384 0.512
Housewife -0.001 0.324 0.778 0913 -0.011 0.478 0.981 0.989 -0.648 0.808 0.422 0.523
Student 0.445 0.295 0.131 1.560 0.410 0.410 0318 1.507 -0.230 0.661 0.728 0.794
Marital status 0.445 0.126 0.879

Unmarried -0.089 0222 0.690 0915 -0.563 0.342 0.100 0.570 0.245 0.483 0.612 127

Divorced 0.890 0.792 0.261 2435 -1.147 0.726 0.114 0318 18.537 1.023 0.999 1.128
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Education level

Monthly income

Job

Marital status

18-28

29-39

40-50

51-60

>60

p-value

Less than high school
High school degree
Bachelor's degree
Master's degree
Professional degree
Ph.D

p-value

<80,000 rupees
30,000-50,000 rupees
50,001-100,000 rupess
100,000 rupees
None

p-value

Govtjob

Private job

Business

Housewife

Student

p-value

Married

Unmarried

Divorced

p-value

Knowledge

Inadequate N (%)

562 (31.7)
73(36.1)
46(32.2)
47(37.6)
24.(37.5)

8 (40)
161(315)
358 (34.9)
93(39.6)
122 (25.7)

9(23.7)

64(39.9)
64(39.3)
53(27.9)
63 (25.5)
507 (32.9)

33(25.8)
155 (42)
19.35.2)
45 (36.3)

492 (30.4)

189 (35)
543(31.5)
2(15.4)

0.414

0.001*

0.007

<0.001

0.132

Adequate N (%)

1,211 (68.3)
129 (63.9)
97 (67.8)
78 (62.4)
40 (62.5)

12 (60)
350 (68.5)
669 (65.1)
142 (60.4)
353 (74.9)
29(76.3)

99 (60.7)
99 (60.7)
137 (72.1)
184 (74.5)

1,033 (67.1)

95 (74.2)
214 (58)
35 (64.5)
79(63.7)

1,127 (69.6)

351 (65)
1,183 (68.5)
11(84.6)

Attitude

Negative N (%)

e

Positive N (%)

149 (8.4%) 1,624 (91.6%)
22(10.9%) 180 (89.1%)
20 (14%) 123 (86%)
28 (22.4%) 97 (77.6%)
15 (23.4%) 49 (76.6%)
<0001
3(15%) 17 (85%)
47 (9.2%) 464 (20.8%)
112 (10.9%) 916 (89.1%)
28(11.9%) 207 (88.1%)
33(8%) 437 (92%)
6(15.8) 32(84.2)
0288
19(11.7) 144 (88.3)
24 (14.7) 139 (85.9)
26(13.7) 164 (86.9)
35(14.2) 212(85.8)
130 (8.4) 1,414 (91.6)
0.003
20 (15.6%) 108 (84.4%)
49 (15.9%) 311(84.1%)
10/(17.9%) 46 (82.1%)
12 (9.7%) 112 (90.3%)
132 (8.1%) 1,488 (91.9%)
<0001
74 (13.7%) 466 (86.3%)
150 (8.7%) 1,576 (91.3%)
3(23.1%) 10 (76.9%)
0.001

Practice

PoorN (%)  Good N (%)
9463 1,679 (94.7)
735 195 (96.5)
6(4.2) 137 (95.8)
7(6:6) 118 (94.4)
2@3.1) 62(96.9)

0719
2(10) 18 (90)
12(23) 499 (97.7)
78(7.6) 950 (92.4)
15 (6.4) 220(93.6)
8(1.7) 467 (98.3)
1(2.6) 37 (97.4)
<0.001"
12(7.4) 151 (92.6)
1,207.40 151 (92.6)
7@.7) 183 (96.3)
9(3.6) 238 (96.4)
76 (4.9) 1,468 (95.1)
0.243
4@.1) 124 (96.9)
20 (5.4) 350 (94.6)
589 51(91.1)
482 120 (96.8)
81(5) 1,539 (95)
0.443
25(4.6) 515(95.4)
89(5.2) 1,637 (94.8)
00 13 (100)
0629
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Questions

K1

K3
K4
KS
K6
K7
K8
K9
K10
K11
K12
K13
K14

&R X

Statements

Knowledge

COVID-19 infection is caused by SARS-CoV-2.

COVID-19 infection is spread via respiratory droplets of the infected person.

All community members are equally at risk for COVID-19.

The best way of preventing spread of COVID-19 s social distancing.

The virus is human-made and deliberately released.

Any type of group activity may spread this infection.

A symptomiess COVID-19 patient (during incubation period) can't transmit infection.
The risk of getting infected when traveling by plane is higher.

This virus infection can be avoided by frequent hand washings by soap.

Advising quarantine to passengers coming from infected areas is a good practice to avoid spread of infection.

Lockdown all over the country will control the spread of this virus.
Closing teaching institutions and shopping malls are effective ways of social distancing.

The most common cause of spread of this infection in any country is traveler from infected area.
Isolation period for infected people and those exposed to infection is 14 days.

Attitude questions

I am sure that COVID-19 infection will be overcome soon.

We can overcome this problem by taking precautionary steps.

I understand that this infection is highly contagious.

Itis my social responsibility to take safety measures in controling spread of this infection.
Practice questions

| am avoiding meeting my friends and relatives.

1 am avoiding visiting crowded place.

1 am avoiding using ATM machine.

I prefer to walk by stairs than using it

1 am using face mask outside the home,

| am using soap frequently for handwashing.

Frequency Percentage
Correct answer
1,368 50.3%
2,156 93.5%
1,645 713%
2,191 95%
867 37.6%
2018 87.5%
1,707 74%
1,197 51.9%
2,079 94.5%
2,237 97%
1,870 81.1%
2,044 88.6%
1,830 79.3%
1,864 80.8%
True answer
1,013 43.9%
2,115 91.7%
2,144 92.9%
2271 98.4%
Yes
1,802 78.1%
2,104 912%
1,541 66.8%
1,757 76.2%
1,996 86.5%
2,126 92.2%
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Statement

I will not travel during Nowruz.

1 wil quarantine myself at home if | progress a symptom of COVID-19.
| cover my mouth and nose when sneezing or coughing

I sanitize the packaging of everything | buy from stores.

| did not travel during Nowruz.

I always follow the handwashing protocols before touching my face.
I stayed at home as soon as | was asked by authorities.

I regularly sanitize my cellphone according to guidelines.

I carry hand-sanitizers or water-soap solutions when | go outside.

I always use a facemask leaving home in the case of an emergency.
I heat the bread in order to kill the pathogens.

I regularly sanitize highly-touched surfaces at home.

| bought some facemasks for personal use.

1 do not bring my cellphone out from my pocket to reduce the probabiity of infection.

| have made some homemade facemasks for family usage.
1 bought some unprescribed drugs to prevent the chance of acquiring the disease.
I allow my children to visit their grandparents’.

| went in-person shopping on days before Nowruz.

1 used alcoholic beverages for disinfection.

I attended a memorial of the funeral ceremony of a beloved relative.

On the last Thursday before Nowruz, | went to the graveyard.

| met my family and friends during Nowruz.

I allow my children to have fun with other children outside the home.

1 wil pay a visit to my family and friends during Nowruz.

Yes (%)

1,273(97.2)
1,262 (96.9)
1,247 (95.2)
84 (6.4)
1,282 (94.0)
1,181(90.2)
1,173 (88.5)
1,115 (85.1)
1,078 (82.3)
1,036 (79.1)
1,043 (79.6)
986 (75.9)
953 (72.7)
870 (66.4)
210(16.0)
211 (16.1)
116 (8.9)
%2 (7.0)
12(09)
13(1.0)
14 (1.1)
8(06)
7(005)
5(0.4)

No (%)

37 (2.8)
48(3.7)
63(4.9

1,226 (93.6)
78(6.0)
129(9.8)
187 (11.6)
195 (14.9)

282 (17.7)
274/(209)
267 (20.4)
324 (24.7)
357 (27.3)
440 (33.6)

1,100 (84.0)

1,099 (83.9)

1,194 (91.1)

1,218 (93.0)

1,298 (99.1)

1,297 (99.0)

1,206 (98.9)

1,302 (99.4)

1,308 (99.5)
1,305 (99.6)
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Factors

Staying at home
Practicing hand
hygiene

Keeping safe physical
istance

Wearing gloves
Wearing a facemask
Taking vitamin
supplements
Drinking herbal tea
Taking
Imam-Kazem-drug
Performing wet
cupping

Taking violet o

Number of
respondents

1310
1310

1310

1,310
1310
1310

1310
1310

1,310

1310

Yes (%)

1,261 (96.3)

1,260 (96.2)

1,035 (79.0)

1,009 (77.0)
1,000 (76.3)
627 (47.9)

264 (20.2)
13(1.0

403

3(02)

No (%)

493.7)

50(3.8)

275 (21.0)

301 (23.0)
310(23.7)
683 (62.1)

1,064 (79.8)
1,297 (99.0)

1,306 (99.7)

1,307 (99.8)
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Statement

Physical distancing s required for all citizens.

Taking preventive measures is just essential to people who are at risk of severe
COVID-19.

As soon as the appearance of COVID-19 symptoms, | would notify my employer.
| would pay my friend or family with COVID-19a visit.

Itis essential that every household member dry hands and face using a single-use
towel or facial tissue.

1 would allow my employees to leave their work as soon as their COVID-19 symptoms.
appear.

The shutdown of businesses, schools, colleges, and universities s the slightest
opportunity to meet with family and friends.

Relatives of a person who passed away from COVID-19 should not feel ashamed.
Immediate lockdown of all affected cities is a necessity.

Other more vexing issues like road traffic collision or non-communicable diseases
epidemic should be of paramount importance to authorities than the COVID-19
epidernic.

Taking special care of pets’ contact with people is a duty of pet owners,

Contacts of people with confirmed coronavirus or traveling history of affected regions.
should be reported to healthcare authorities.

Personally speaking, online shopping is preferred than shopping-in-person.

| would inform healthcare authorities if my employer forcibly demands the ilegal
reopening of business.

1 would use a homemade facemask if other types went on shortage.

Although | keep my distance, | do ot feel comfortable contacting patients recovered
from COVID-19.

This pandemic is a plague for humankinds’ sins.
The pandemic would be contained by its own as the weather goes warming.

Number of respondents.

1,308
1,308

1,282
1,282
1,278

1,285

1,274

1,267
1,215
1,221

1,158

1,150

1,138
1,080

1,068
1,054

982
859

Iagree (%)

1,803 (99.8)
23(1.8)

1,279 (99.8)
2(02)
1,260 (99.9)

1,280 (99.6)
69(5.4)

1,251 (98.7)
1,172 (96.5)
1,181 (96.7)

1,099 (94.9)
1,077 (93.7)

1,001 (95.9)
1,050 (97.2)

901 (84.4)
543(51.5)

92(9.4)
57(6.6)

I disagree (%)

3(02)
1,282 (98.2)

3(02)
1,280 (99.8)
900.7)

5(0.4)
1,205 (94.6)

16 (1.3)
4335)
4033

59 5.1)
73(63)

474.)
30 (28)

167 (16.6)
511(48.5)

890 (90.6)
802 (93.4)





OPS/images/fpubh-10-827817/fpubh-10-827817-t005.jpg
Statement

The major transmission route of COVID-19 cause is via respiratory droplets and
contacts with infected

All patients with COVID-19 and who have been in their close contacts need to be
isolated for at least 14 days.

Ifected travelers could transmit COVID-19 cause to other healthy companions.
The main cause of COVID-19 is virus.

No medications have been approved for the prevention of COVID-19 yet.

No medications have been approved for the treatment of COVID-19 yet.

Solely washing hands with water is not enough for sanitization.

Using the hand dryer would not remove the pathogen.

Vaccination against pneumonia or influenza does not affect the protection against
COVID-19.

Eating garlic does not prevent people from the pathogen.
Insects is not a proper transmission route of COVID-19 cause.

The Coronaviridae family could harm both humans and animals and cause zoonotic
diseases.

Nasal wash with a saline solution would prevent people from COVID-19.
Using mouthwash has a protective effect against COVID-19

This form of COVID-19 cause has been long existing i the environment and causing
infections among humans.

COVID-19 is always mild.
Alcohol-based solutions are more potent than soap for hand saniizing.

COVID-19 in all affected patients has a severity comparable to that of the common
cold.

Once getting COVID-19 make patients immune.
Patients with COVID-19 would ot spread disease unless they progress fever.

Al patients with COVID-19 will admitted at hospitals.

Ahot shower could eliminate the existing COVID-19 causes inside the body.

A person with no cough, fever, or dyspnea would not have the pathogen or carry it.
COVID-19 wouid not affect the chidren.

Asteam room or sauna could eliminate the existing COVID-19 causes inside the body.
Warming upper airways with a blow dryer could eliminate the existing COVID-19
causes inside the body.

Drinking alcoholic beverages could eliminate the existing COVID-19 causes inside the
body.

Itis not required for a person recovered from COVID-19 to follow the preventive
quidelines.

True (%)

1,304 (99.5)

1,291 (98.5)

1,290 (98.5)
1,306 (99.7)
1,231(94.0)
1,250 (95.4)
1,076 (82.1)
1,078 (82.3)
1,116(85.2)

1,049 (80.1)
844 (64.4)
797 (60.8)

512(39.1)
398 (30.4)
332 (25.3)

115(8.8)
155 (11.8)
81(62)

82(6.9)
87(6.6)
37 (2.8
83(6.7)
34 (26)
65(5.0)
55(4.2)
38(29)

12(09)

2(02)

False (%)

403

5(04)

1108)
1(0.1)
23(1.8)
17 (1.3)

213(16.3)

159 (12.1)
36 (2.7)

113 (8.6)
125 (9.5)
324 (24.7)

504 (45.9)
673 (51.4)
852 (65.1)

1,118(85.3)
1,077 (822)
1,207 (92.1)

1,002 (76.4)
1,188 (90.7)
1,259 (96.1)
1,182 (86.4)
1,264 (96.5)
1,208 (92.2)
1,162 (88.7)
1.212(92.5)

1,257 (96.0)

1,278 (97.5)

Don’t know (%)

2(02)

14(1.9)

900.7)
3(02)
56 (4.2)
4333)
21(1.6)
73(5.6)

158 (12.1)

148 (11.3)
341 (26.1)
189 (14.5)

204 (15.6)
239 (18.2)
126 9.6)

7769)
78 (6.0)
22(1.7)

226 (17.3)
35(2.7)
14 (1.1)
90 (6.9)
1209)
37 (28)
93 (7.1)
60 (4.6)

413.9)

30 (2.9)
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Estimates

Pathogenicity of COVID-19 (%)
Hospitalization rate of COVID-19 (%)
Case-fatality rate of COVID-19 (%)
Production number of COVID-19 (r)

Mean (SD)

55.3 (30.5)
259 (206)
10.4 (14.6)

55.9 (280.0)

Median (IQR)

60.0(20-80)
200 (10-80)

5.0(2.0-10.0)
10.0 (4-20)
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Factors

Respiratory disease
Age more than 60
Diabstes melitus
Cardiovascular disease
Chemotherapy
Corticosteroids treatment
Transplant

High blood pressure
Severe obesity

Number of
respondents

1,207
1,297
1,207
1,297
1,297
1,207
1,297
1,297
1,297

Yes (%)

1,215 93.7)
1,199 (92.4)
1,126 (86.8)
1,069 (82.4)
1,103 (85.0)
1,089 (84.0)
1,063 (82.0)
851(65.6)

527 (40.6)

No (%)

82(6.3)
98(7.6)

171 (182)
228(17.6)
194 (15.0)
208(16.0)
234 (18.0)
446 (34.4)
770 (69.4)
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Symptoms/Red flags

Symptoms
Fever
Dyspnea
Cough
Loss of smell or taste
Myalgia
Malaise
Sore throat
Diarthea
Loss of appeite
Sneeze
Rhinorthea
Loss of consciousness
Confusion

Symptoms of severe disease
Exacerbating dyspnea
Exacerbating coughs
Persistent fever
Loss of consciousness
Confusion
Productive coughs

Number of
respondents

1,304
1,304
1,304
1,304
1,304
1,304
1,304
1,304
1,304
1,304
1304
1,304
1,304

1,301
1,301
1,301
1,301
1,301
1,301

Yes (%)

1,272 (97.5)
1,255 (96.2)
1,247 (95.6)
981 (75.2)
846 (64.9)
917 (703)
818 (62.7)
684 (52.5)
658 (50.5)
304 (23.3)
302 (232)
390 (29.9)
334 (25.6)

1,293 (99.4)
908 (69.8)
928 (713)
513 (39.4)
199 (16.3)

80(6.1)

No (%)

32(25)
49(3.8)
57(4.4)

323 (24.8)
458 (35.1)
387 (29.7)
486 (37.3)
620 (47.5)
646 (49.5)
1,000 (76.7)
1002 (76.8)
914 (70.1)
970 (74.4)

8(06)
393(30.2)
373(28.7)
788 (60.6)

1,102 (84.7)

1,221(93.9)
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Variable

Sex

Female

Male

Marital status
Never married
Engaged

Married

Divorced
Widowed
Ethnicity

Fars

Turk/Azari

Lor

Kurd

Other

Education
Midwifery

Nursery

Medical Doctorate
Pharmacology and dentistry
Radiology and laboratory sciences
Ph.D. and higher
Other

N (%)

900 (68.7)
410(313)

804 (61.4)
30(2.3)
451 (34.4)
19(15)
6(0.4)

817 (62.4)
221 (16.9)
74(56)
72(5.5)
126 (9.6)

87(6.6)
168 (12.8)
416 (31.8)
160 (12.2)
190 (14.5)
52(4.0)
239 (18.1)
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Paths

Knowledge — Attitude
Knowledge — Practice

Attitude — Practice

Organizational atmosphere — Attitude
Organizational atmosphere — Practice
Organizational practice — Knowledge
Organizational practice — Attitude
Organizational practice — Practice

*p < 0.05; < 0.01.

Direct effects
(Path
coefficients)

0.136"
0.524*
0.129*
0.426™
0
0.423*
0
0.275*

Indirect
effects

0.018*

0.055*

0.067%
0.229

Total
effects

0.136"
0.542*
0.129*
0.425™
0.065
0.423"
0.067"
0.504*
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Variable Model 1 (community level)® Model 2 (individual level)®

Dimension/Category Variable Source Variable Source

Park dimension
Physical environment
Average Park condition NYC Parks PIP Perceived quality of parks  Park satisfaction and
perception survey
Number of facilties Count of children play areas + Count of
athletic facilties (NYC Parks)

Social environment

Count of events Ofice of Citywide Event Coordination and  Perceived park used by Park satisfaction and
programmed in study park  Management others perception survey
Neighborhood dimension
Physical environment
Percentage of noxious land  Area of vacant lots + industrial zoning Perceived neighborhood NEWS survey
uses (MapPLUTO 2016 V2) attractiveness
Traffic accidents count NYPD Motor Vehicle Colisions - Crashes  Perceived traffic in nearby ~ NEWS survey
streets
Social environment
Violent crimes count NYPD Complaint Data - Historic Perception of crime safety  NEWS survey
Stop-and-frisk incident NYPD Stop, Question & Frisk Data Social cohesion and trust  Collective efficacy survey
count index
Outcome variables
Average observed park SOPARC Observations Self-reported park use REVAMP survey
users per hour frequency

aCovariates: Populetion density (people/acre), Non-Hispanic White populetion (%), Female population (%), Medien age (vears), Mean income per capita (8), Park size (acres).
bCovariates: Race/ethnicity (Non-Hispanic White, Hispanic/Latino, Non-Hispanic Black; others), income (20,000 or more, <820,000), gender (male, female), age (vears).

NEWS, Neighborhood Environment Walkabilty Scale; NYC Parks, New York City Department of Parks and Recreation; NYPD, New York Police Department; PIP. Parks Inspection
Program; REVAMP. Recording and Evaluating Activity in a Modified Park; SOPARC, System for Observing Play and Recreation in Communities.
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Variable (unit)

Demographics/covariates
Population in study area (estimated count)
Population density (peopie/acres)
Non-Hispanic White population (%)
Female population (%)

Median age (years)

Mean income per capita ()

Park size (acres)

Park use (average/hour observed users per visit as
observed with SOPARC)

Park dimension

Physical environment

Park facities (count)

Park condition (average rating per PIP visit)
Social environment

Programmed events in the park (count in 2 years
prior to SOPARC)

Neighborhood dimension
Physical environment

Traffic accidents (count in 2 years prior to SOPARC)
Noxious land uses (% of study area)

Social environment

Violent crimes (count in 2 years prior to SOPARG)

Stop-and-frisk incidents (count in 2 years prior to
SOPARC)

Mean (SD)

18,370.77 (8.389.77)
89.82 (41.75)
16.34 (17.61)
5336 (3.09)
34.33(4.30)

22297.31(9,647.99)

1.120.76)
20.91(19.28)

6.43 (3.85)
0.75 (0.21)

18.65(39.94)

747.70 (392.84)
6.04(5.97)

27139 (176.29)
241.28 (153.84)

PIR, Parks Inspection Program; SOPARC, System for Observing Play and Recreation

in Communities.
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Variable/Category Count (%)

Race/ethnicity

Non-Hispanic White 63 (6.97)

Hispanic/Latino 414 (45.80)

Non-Hispanic Black 337 (37.28)

Others 90(9.96)

Income

$20,000 or more 420 (46.46)

Less than $20,000 484 (53.54)

Gender

Male 186 (20.56)

Female 718 (79.42)
Mean (SD)

Age (years) 3869 (12.06)

Park use frequency in the past 30 days (any park) 11.80 (10.11)

Park dimension

Physical environment

“I am satisfied with the overall quality of parks in my 2.02 (1.17)

neighborhood”

Social environment

“Parks in my neighborhood are used by many 3.06 (1.02)

people”
Neighborhood dimension
Physical environment

“There is so much traffic along the street | ive on 032 (1.27)
and surrounding streets), that it makes it difficult or
unpleasant to walk in my neighborhood”

“There are attractive buildings/homes in my ~007 (1.42)
neighborhood”

Social environment

“There is a high crime rate in my neighborhood" ~0.09(1.42)

Social cohesion and trust score 10.26 (3.46)
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Model 1 (Community level)®

Dimension/Environment  Variable (unit)

Park dimension
Physical environment
Park facilties (count)

Park condition (2-year average)
Social environment

Programmed events in the park (count)

Neighborhood dimension
Physical environment
Noxious land uses (%)

Traffic accidents (count)

Social environment
Stop-and-risk incidents (count)
Violent crimes (count)

Boldface indicates statistical significance (‘p < 0.05; *'p < 0.01).

B (SE)

1.46 0.57)*

086 (10.28)

0.16 (0.05)**

—0.38 (0.38)

0.00(0.01)

~0.04 (0.02
001 (0.02)

Model 2 (Individual level)®

Variable (scale range)

| am satisfied with the overall quality of parks in my
neighborhood” (1, 5)

“Parks in my neighborhood are used by many people”
1,8

“There are attractive buildings/homes in my
neighborhood” (~2, 2)

“There is so much traffic along the street | live on [and
surrounding streets), that it makes it difficult or
unpleasant to walk in my neighborhood” (~2, 2)

Social cohesion and trust (0, 20)
“There is a high crime rate in my neighborhood” (~2, 2)

Model 1 is a multiple linear regression on observed park use (SOPARC) adjusted for age, gender, ethnicity, income, population density and park size.
bModel 2 is a generalized estimating equation regression with negative binomial distribution on self-reported park use frequency adjusted for age, gender, ethnicity and income.

B (SE)

—0.03(0.03)

005 (0.03)

002 (0.02)

~008(0.02)

002 0.01)*
004 (0.02)
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1. Do you believe you are at risk of fallng in hospital?
o Ifyes, why; if not, why not?
« Do you feel your risk of fallng is any different in hospital compared to
at home?
2. Have you had any information about preventing falls whie you are
in hospital?
o If yes, what was it like? Who provided it? Where and when was it
provided?
« Was it helpful? If yes, why; if not, why not
« What did you think about the information given to prevent falls?
3. Have you experienced a fall during any stay in hospital?
4. Did you receive any advice or information about preventing falls after
your experience
« Do you attend exercises in hospital? What are the exercises? (Balance
vs. Strength)
5. Have you used that advice?
o If yes, why; if not, why not?
6. Did you understand the advice or information given about preventing falls?
o Ifyes, why; if not, why not?
7. If you were going to be taught about falls prevention in hospital, what
information would be helpful?
8. What was the best advice you received while in hospital about
falls prevention?





OPS/images/fpubh-09-592440/fpubh-09-592440-t002.jpg
Participant characteristics Participants (n = 11)

Mean age, y (SD) 78.4(15.32)
Gender

Female 8
Male 3
Number of fallers

In past 12 months 5
Who fell in hospital 2
Number of co-morbidities
None

1-4

5-8

912

=12 1
Number of medications

PN

None

1-4

58

912

>12

Reason for hospitalization

-~ - »>ao0

Medical diagnoses*
Orthopedic
Respiratory

ENSENEN

Other surgeries™
Mobility status
Without gat zids
With gait aids

~ >

*includes digestive system disorders, infections, and renal disorders; **other than
orthopedic surgeries.
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Characteristics Group (f,%)

Health Ex-drug
professionals  users

Sex
Male 3(37.50)  8(100.00)
Female 5 (62.50) 0(0)
Age
25-30 0(0) 3(37.50)
31-35 1(12.50) 3(37.50)
36-40 2(2500)  1(12.50)
41-45 4 (50.00) 1(12.50)
46-50 1(12.50) 0()
Marital status
Married 7(87.50)  6(75.00)
Not married 1(1250)  2(25.00)
Education
Senior high school 0(0.00) 7(87.50)
Diploma il 1(1250)  1(12.50)
Bachelor/Diploma 4 (50.00) 0(0)
IV/Profession
Master/Specialist—1 2(25.00) 0(0)

Doctorate/ Specialist—2 1(12.50) 00
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Participants

Ex-drug users

Health professionals

Themes

Negative effects of drugs

Socialization of drug prevention
programs

Rehabilitation

Cooperation partners
Barriers to program

implementation
Negative effects of drugs

Socialization of drug prevention
programs

Rehabiltation

Cooperation partners

Barriers to program
implementation

Categories

Social problems
Psychological problems

Media Outreach

Target groups
Socialization models
Socialization material

Rehabilitation models

Internal
External

Government support
Social support

Social problems
Diseases
Economy

Mediia outreach

Socialization models
Sccialization material

Rehabitation models

Internal
Extenal

Government support

Users
Social support

Sub-Categories

Users are less empathetic and unruly, commit crime & violate laws.

Mind disorders, low concentration, emotional disturbances, and messy
lfestyles

Social meda, fims & posters

Early lfe and from the beginning of entering school
Intra and Extracurricular

Early detection, the dangers of drugs, materials must be in accordance with
the target groups, and information conveyed is real and actual and not too
wuigar

Outpatient and inpatient rehabilitation specifically for children, and not
combined with adults

Teachers, peer groups, and parents
BNN, Offices of Education and Health, and universities

Financial and legal
Stigma and discrimination

Decrease academic achievement and damage social relations (family &
community)

Neurological disease, HIV/AIDS and tuberculosis
Economic need to obtain substances increases.
Videos, socio-dramas and advertisements.

Intra and Extracurricular

Early detection, the dangers of drugs, prohibition of drugs i religion, and
information conveyed is not too vulgar

Outpatient and inpatient rehabiltation specifically for children, and not
ccombined with adults

Students, teachers, and family

Health workers in Puskesmas, hospitals (general & mental), pesantren
(Islamic Boarding School) and BNN

Rules and law enforcement

Low medications awareness, relapse, and substance use suggestions
Stigma and discrimination
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Dimension Item Mean

OA
oc
TAI
oP
SM
1ot
KAP
K1

K2
Al
2
]
P1

P2
P3

OA, organizational atmosphere; and OP, organizational practice.

4.070
3.796

2.683
2501

2.781
2753
4.240
4.271
4223
1.952
2233
2.092

Standard
deviation

1.072
1.184

1.218
1.341

1241
1.249
0.872
0.873
0.859
1.306
1.457
1.422

P25

3.667
3.000

1.667
1.000

2.000
2.000
4.000
4.000
4.000
1.000
1.000
1.000

P75 Skewness

5.000
5.000

3.667
3.667

4.000
4.000
5.000
5.000
5.000
3.000
3.750
3.000

—1.336
—-0.965

0.047
0.344

—-0.001
0.008
-1.238
—1.274
-1.069
1127
0.682
0.897

Kurtosis

1.469
0.188

-1.026
—1.109

-0.994
—1.085
1.801
1.837
1.245
-0.019
-1.057
—0.697
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Dimension ltem  Factor  AVE
loading
oA oc 0862 0804
T 0930
op SM 0904 0795
os 0879
K Ki 0895 0878
K2 0977
A At 0933 0862
A2 0908
A3 0944
P Pi 0852 0820
P2 0929
P3 0934
The whole questionnaire
CR, Composite Reliabilty; AVE, Average Extracted

atmosphere; and OP, organizational practice.

CR  Cronbach’s Alpha

0.954 0.886
0.950 0.881
0.983 0.933
0978 0.949
0.962 0.930

0.818

Veriance; OA, organizationl
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Characteristic

Gender
Male

Female

Education level

College and below
Undergraduate

Master's degree or above
Professional titles
Junior

Intermediate

Senior

Administration position
No

Yes

Years of practice

<5 years

5-10 years

11-20 years

21-30 years

>30 years

Frequency (1)

190
102

18
156
118

108
116
68

242
50

74
94
88
30

Percentage (%)

5.1
349

6.2
53.4
40.4

37.0
39.7
233

829
17.1

253
322
30.1
103
=]
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Reason

Defer or postpone getting vaccinated

Concern over serious reactions

Anxiety/fear of being jabbed

Unable to reach vaccine sites

Personal freedom to choose or
decide

Moral or religious beliefs

Vaccines are not safe or effective and
istrust of government
recommendations

Basis or source of information

Vaccine needs to be fully approved by
authorizing agencies such as the FDA
and the CDC

Some serious adverse events have
occurred in certain groups of vaccines
Behavioral/psychological response
based on prior unpleasant
experiences

Transportation issues or infrastructure
problems

Political convictions/stance protected
by the US Constitution

Influence of certain religious teachings
o religious leaders (clergy) based on
a skewed interpretation of
“God-given’ ights or principles
Misinformation/conspiracy theories
spread through various Internet social
media sites and broadcast outlets by
unqualified, non-
scientific/non-medical commentators
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Variable Undertaking NOT
Independent  undertaking
Study Independent
n (%) Study
n (%)

Age (years) Mean: 30.15 Mean: 28.9

Gender

Female 11(77%) 15 (48%)

Male 3(21%) 18 (52%)

Student status.

Domestic 8(57%) 9(29%)

International 6 (43%) 22(711%)

Current semester of study

First and second 2(15%) 8(58%)

Third and fourth 11(85%) 13 (42%)

Completed other research subjects

Yes 8(67%) 8(26%)

No 4/(33%) 23 (74%)

Research completed under another degree (not MPH)

Yes 8(57%) 15 (48%)

No 6(43%) 16 (52%)

Research prior to UOW

Yes 6(43%) 16 (52%)

No 8(57%) 15 (48%)

Mentor

Yes 8(57%) 4(13%)

No/Unsure 6(43%) 27 (87%)

Research career

Yes 6 (43%) 11(36%)

No/Unsure 8(57%) 20 (65%)

Participate in research upon graduation

Yes 11(79%) 23 (74%)

No/Unsure 3(21%) 8(26%)

Interest in projects outside MPH

Yes 11(79%) 24.(77%)

No/Unsure 3(21%) 7 (23%)

Confidence in doing research

Confident/Very Confident 5(36%) 15 (48%)

Not Confident/Little 9(64%) 16 (52%)

Confident/Not Sure

Confidence in interpreting articles

Confident/Very Confident 9 (64%) 13 (42%)

Not Confident/Little 5 (36%) 18 (68%)

Confident/Not Sure

p-value

0.527

0.058

0.072

*0.009

*0.082

0.586

0.586

“0.004

0.637

0.428

0.165
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Free text responses

l am a student and still in the learning phase. The first target of mine s to
improve my research skils.”

“Improving the lives of the society is detrimental in the world. We need the
generations to come live healthier and improve on their e expectancy. As a
world, the problems we are facing are researched and great
recommendations given but implementation and commitment by
governments and other institutions fail the good work done. What policies
do we need to discuss that support for this concerns in our society and
who needs to be accountable to ensure this works for the best of the
society we are living in.”

“I have learnt many new subjects and explored my knowledge in public
heath and with the knowledge | acquired in the academics | want to apply
them back in my home country to improve communities and societies
better.”

“The reasoning for this is because my main goal s to help the community
and give back and improve the quality of health for the future.”

“It would be a satistying feeling knowing in the near future | could use these
skill to do something for our society and improve certain outcomes.”

“In the university, it is important to pass the subject.”

“After starting to study MPH course | have found passion in Health Policy
and Research. Because of it, | wish to pursue a career in Research and
Health Policy Development carcer.”

“Improve lives of the community ~ being a public health professional finding
out the underlying cause behind the causation of disease and mortalty and
improve the lives of the community.”

“My main goal after my degree s finished is making a difference to
disadvantaged populations.”
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Period/ Date
Apil 30, 2020

May 5, 2020

May 7, 2020

Eid AFitr days (May 23-27)
May 28, 2000

May 30, 2020

May 31,2020

June 21, 2020

June 23, 2020

July 2, 2020

July 30, 2020

August 3, 2020

August 15,2020

August 19, 2020
September 13, 2020

October 4, 2020.

Event

Launching of data collection.
Return of partial curfew from 9a.m. until 5 p.m. (13).

Imposition of penalties for violating any of the preventive
measures (13).

24 curfew imposed to prevent social gatherings (13).
Curfew turned partial from 6a.m.—8 p.m. (13).

Curfew extended from 6a.m.—~8 p.m. (13).

Friday prayers and all other prayers were permitted in the
mosques (13).

Curlews and penalties were lifted for not wearing a face
mask, refusing to be checked for temperature when entering
the public or private sector, or failure to adhere to social
distancing rules (13).

Minister of Health announces that Haj would be limited in
numbers and to those <65 years and free from chronic
diseases under precautionary measures, with the
understanding that pigrims would be subject to home
quarantine after performing the Haj (13).

Gatherings of a maximum of 50 people allowed with
adherence to stipulated preventive measures (13).

End of data collection.

On the Eid al-Adha day, the curfew was lifted, but emphasis
on the adherence to the preventive measures remained in
place (19).

Haj drew to a successful end with no record of additional
coronavirus cases in the country (12).

Saudi Minister of Education announces the resumption of
online education for all Saudi public schools during the first 7
weeks of the new school year, as a precaution against the
spread of the new coronavirus (13).

Minister announces online studies for theoretical courses and
in attendance for practical courses for universities and
technical training institutions (13).

Ministry of Health announced a decrease in confirmed cases
by 72 % and an increase in the recovery cases to 91.7% (13).
Ministry announces a further decrease in the confirmed cases
by 88 % and an increase in the recovery cases to 3% (13).
Permission to perform Umrah for citizens and residents inside
the Kingdorm, starting at a rate of 30% capacity (6,000
pilgrims/day) taking into account the precautionary measures
(14).

Consequences

Jail sentences of up to five years and fines up to
SR500,000.00 (13).

Penalties imposed for any social gathering?, such as
weddings, parties, and mass gatherings (13).

Penalties for not wearing a face mask (13).

Life then returned to normal in all cities of the Kingdom
except for Makkah (19).

Increase of the ICU beds in various regions of the Kingdom
(19).

Saudi Arabia records the lowest daily cases for three months,
and high recovery rate >86% of the total cases recorded (13).

The table summarizes the sequence of restrictions imposed by the officials and applicable penalties in line with the guidelines for combating the COVID-19 pandemic during the period

of interest.
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Characteristics

Gender

Marital status

Children

Educational level

Age group

Do you have chronic disease

Region

Workplace

You work in

Years of experience

The nature of your work

Were you on duty from at the time of the onset of COVID-19

Source of information*

“Multiple answers were possible.

Male
Female

Married

Others (never maried, separated, divorced,
widowed)

0

1 or more

High school certificate and below

Bachelor's degree or above

20-34 years

35-49 years

50-64 years

No

Yes

Riyadh

Others (Eastern Province, Makkah, Madinah,
Qssim, Tabuk, Northern Borders, Jawf, Jizan,
Asin)

Health facilty

Others (Educational, residential, commercial
tacilties)

Private Sector
Government Sector
<10 years

More than 10 years
Field work
Administrative work
No

Yes

Radio

Television

Posters

News paper
Seminars

Neighbors and fiends
Internet and Social media
Others

Frequency (%)

308 (46.1)
384 (53.9)
512 (719)
200 (28.1)

172 (24.2)
540 (75.8)
427 (60.0)
285 (40.0)
198 (27.8)
417 (58.6)
94 (132)
574 (80.6)
138 (19.4)
512(719)
200 (28.1)

150 (21.1)
562 (78.9)

261 (36.6)
451 (63.3)
468 (65.0)
249 (35.0)
623 (87.5)
89 (12.5)
75 (10.5)
637 (89.4)
153 (21.5)
534 (75.0)
54(7.6)
165 (23.2)
106 (14.9)
23(3.2)
365 (51.3)
53 (7.4)
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Components

Needs analysis

Qualtative assessment (semi-structured
interviews)

Participants’ reactions:
perception of intervention's content, quality
and appropriateness, overall satisfaction

Participants’ reactions:
perception of intervention’s content, quality
and appropriateness, overall satisfaction
Changes in participants:

perception of self-efficacy, attitudes
toward skills taught during the intervention
Organizational payoffs:

frequency of use or intention to use skills
taught in the intervention

Tool Participants

Phase 1: Problem Identification

Qualtative assessment (one-on-one
semi-structured interviews)

Healthcare staff (1 ~ 15)

individuals (n ~ 15)

Healthcare staff (1 ~ 15) Beginning of Phase 1

D/deaf and hard of hearing individuals
(n~15)
Phase 2: Action Planning
No measure
Phases 3 and 4: Action implementation and Evaluation
Intervention Testing: Round 1
Adapted IMTEE questionnaire®
Qualitative assessment (focus group)

Healthcare staff receiving
intervention 1 (1 ~ 10)

Intervention Testing: Round 2

Adapted IMTEE questionnaire®
Qualitative assessment (focus group)

Healthcare staff receiving
intervention 2 (1 ~ 50)

Adapted IMTEE questionnaire®
Qualtative assessment (focus group)

Adapted IMTEE questionnaire®
Qualitative assessment (focus group)

D/deaf and hard of hearing

Timing of
assessment

Beginning of Phase 1

After intervention 1

T1é
T

70, T1, T2¢
m

70, T1, T2¢
T

3Participants will be asked to rate their satisfaction regarding the intervention and to evaluate its content, qualty, and appropriateness using a 5-point Likert scale, ranging from 1 (not
satisfied at allimprovement needed) to 5 (completely satisfiec/very good).
bParticipants will be asked to indicate the extent to which they agree with items using a 5-point Likert-scale ranging from 1 (strongly disagree) to 6 (strongly agree).

*To evaluate intentions to use the newly acquired skills, we will ask participants to indicate the extent to which they agree or disagree with statements using a 6-point Likert scale ranging
from 1 (strongly disagree) to 6 (strongly agree). Regarding frequency of use, participants will be asked to indicate how often over the past 6 months they applied specific strategies,
using a 5-point Likert scale ranging from 1 (never) to 5 (most of the time).

970 = before intervention 2; T1

just after intervention 2: T2 = 6 months after intervention 2.
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Codes

A 1. Alcoholic men;
2. Early moming sessions
suitable for alcoholic men;
3. RMCH sessions at church;
4. Regular visits by CHVs
5. Male listen to male leaders;
6. Male authorities’ messages
respected;
7. Male authority messages
impactful;
8. Provide stipends for men.

B 1. Men are breadwinners;
2Men start workin the
morning;
3. RMCH sessions conficts
‘with men’s economic
activities;
4. Men have o time;
5AMNCH is a woman's affair;
6. Men devalued for
participating in RMNCH
activities;
7.Men are stigmatized;
8. Men lack knowledge.

Categories

1. Morning sessions for
male; 2. CHVs role; 3.
Use of male leaders;

4. The role of the church;
5. Stipend and

Jincentives,

1. Mens economic roles
conflicts with RMCH
activities;

2. Stigma and social
cultural perceptions

3. Males lack of
knowledge.

Themes

Facilitators

1. Time sensitive
information ~ Sharing
for men

2. The role of male leaders
/influencers

3. Therole of the CHVs and
church sessions

4. Incentives

Barriers

1. Economic Barriers

2. Feminization of RMNCH
linked to social cultural
perceptions and Men's
lack of knowledge.
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Supplement intake
Yes

No

Alcohol intake
Yes

No

Tobacco intake
Yes

No

Sleep quality
Better

Worse

Same

All
(n=210)

113 (63.8%)
97 (46.2%)

16 (7.6%)
194 (92.2%)

12 (6.7%)
198 (94.9)

70 (33.3%)
27 (12.9%)
113 (63.8%)

Men
(n =56)

17 (30.4%)
39 (69.6%)

12 (21.4%)
44 (78.6%)

11(19.6%)
45 (80.4%)

21(37.5%)
6(10.7%)
29 (518%)

‘Women
(n = 154)

96 (62.3%)
58 (37.7%)

4(2.6%)
150 (97.4%)

1(06%)
153 (99.4%)

49 (31.8%)
21 (13.6%)
84 (54.5%)

P-value

<0.001

0.100
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Gender

State

Educational level

Household

Work from home

Male

Female

Selangor

Sabah

Kuala Lumpur
Johor

Secondary school
Foundation/Matriculation
Diploma

Degree

Master

PhD

Living alone

2 people

3 people

4 or more people
Yes

No

56
154
69
97
24
22
24

26
106
39
16

24
36
145
174
37

Percentage (%)

26.7
733
32.4
45.7
1.4
10.4
11.0
1.4
12.4
50.0
176
Al
33
1.9
16.7
8.1
825
175





OPS/images/fpubh-10-816530/crossmark.jpg
©

2

i

|





OPS/images/fpubh-10-736047/crossmark.jpg
©

2

i

|





OPS/images/fpubh-10-845822/fpubh-10-845822-t006.jpg
Contents The number of people  Composition

who accepted it(n) ratio(%)
1. Ways of TB health education
Broadcasting 229 393
newspapers, 240 412
magazines, newspapers
fiyers, brochures, posters 282 48.4
TV, film and media 255 437
websites, Weibo, WeChat 370 635
bulletin boards, slogans, posters 310 532
publicity activities on the day of T8 324 556
health education organized 260 446
by teachers
Lectures about TB 243 a7
others 30 5.4
2. The Way that online health education
text + picture 373 64.0
text + link 129 221
text + video 387 66.4
animation or presentation 338 580
others 24 4.1

The willngness of accepted (%) = ¥ the number of people who accepted
the content/583" 100%.
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Hygiene in workplace environment
Hygiene in raising, transporting and slaughtering animals
Hygiene in industrial parks and production units
Hygiene in construction

Hygiene in social, educational environment
Hygiene in schools
Hygiene in providing clean water and running water
Hygiene and food safety
Hygiene in residential areas

Northern

Mean

58
58
6.0
57
6.3
6.9
6.4
59
6.0

SD

23
24
23
2.6
24
20
23
26
25

Central

Mean

53
52
56
52
5.7
6.2
6.4
5.1
52

SD

24
24
241
22
18
20
19
2.4
22

South

Mean

6.2
63
6.3
6.2
6.7
7.2
70
6.3
6.2

The bold values indicate the average score of the factor in the group which were calculated by the exploratory factor analysis.

SD

22
2.3
23
23
20
21
2.1
25
25

Total

Mean

6.1
6.1
6.1
6.0
6.5
71
8.7
6.1
6.1

SD

22
24
23
24
24
24
22
25
25

p-value

0.01
001
0.11
0.01
<0.01
<0.01
0.01
0.01
0.02
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Problem The number of people  Composition
who chose it (n) ratio (%)

1. Are you willng to leam about the knowledge of TB?

Wiling 562 9.4

Unwilling 21 36
2.1f your classmate had suffered T8, how would you treat t?

Do not communicate 13 22

with him/her

Try to keep a distance 165 283

As usual 107 183

Be more caring and 230 395

considerate of him/her

Don’t know what to do 68 17
3. Are you willing to tell others what you have leamed about TB?

Wiling 565 9.9

Unwilling 18 3.1
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Hygiene in
social, educational
environment

Coef.  95% Cl

Subject (vs. Medical
professional)

Medical students 034 —-0.77; 1.46
Community workers =0.19  —1.1 .76
Marital status (vs.

single)
Living with spouse ~ 0.89" 0.04; 1.75
Others ~071* —1.52,0.10
Agegroup(25and  —166"  —2.96;
above vs. under 25) -037
Regions (South vs.
North)

‘p <0.05,'p < 0.1.

Coef.

033
—0.46

0.94™
-0.98*
—1.28"

-0.49

Hygiene in
high risk
environment

95% Cl

-0.86; 1.52
—1.34;043

0.11;1.78
—-1.99;0.04
—-2.66;0.11

-1.11;0.14
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Factors Numbers of entries that
are answered correctly

Gender
Male (n = 240)

Female (1 = 343)
Professional

Clinical Medicine (1 = 402)
Others (n = 181)
Birthplace

Rural area (n = 343)
Urban area (1 = 240)

Ethnicity

Han nationality (1 = 413)

Others nationalty (1 = 170)

Whether you heard of TB?

Yes (0 =522)

No(n = 61)

Whether you received TB health education?
Yes (1 = 309)

No (n = 274)

*Means the variance is not uniform, and the value of T is taken.

(n)

1376
2,045

2,385
1,035

1,999
1,421

2,426

3,114

306

1,887
1,533

The total awareness
rate (%)

716
745

742
s

728
740

734
73.1

75.4
2.7

76.3
69.9

T-value

—1.662

1.35"

—0.661

0.178

4.267

3.739

P-value

0.097

0178

0.509

0859

0.000

0.000
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Knowledge

Numbers of whom
answered correctly (n)

Awareness rate (%)

1. TBiis a chronic infectious disease that seriously endangers the health of people for a long time. 328 56.3
2. TB is mainly transmitted through the respiratory tract, and everyone is likely to be infected. 479 822
3. Coughing or sputum extraction that occurred for more than 2 weeks should be suspected of 277 475
infecting TB and seek medical treatment in time.

4. Do ot spit anywhere, cover your mouth and nose when coughing or sneezing, and wearing a 458 786
mask can reduce the spread of TB.

5. Standardize the whole course of treatment, the vast majority of T8 patients can be cured. 397 68.1
6. It should be reported initiative that students with symptoms of TB or being diagnosed with TB at 477 818
school.

7. Opening windows for ventilation can prevent TB effectively. 487 85
8. Ensuring adequate sleep, a reasonable diet and strengthening physical exercise can reduce the 517 87
incidence of TB.

Total 3,420 733
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Knowledge

1. World TB Day.
2. The pathogene of TB.

3. The predilection site of TB.

4. The policies about free
treatment for TB.

5. The designated hospitals
for TB.

Numbers of whom
answered correctly (n)

201
333
551
329

257

Awareness
rate (%)

345
57.1
945
56.4

444
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Measure N % Recalls salt and/or stroke content from Names stroke as problem from too

“Mom Says” (n = 69, 17%) much salt (1 = 165, 41%)
Crude O.R95% C.l.  Adjusted O.R95% C..  Crude O.R95% C.l.  Adjusted O.R.95% C.I.
Predisposing characteristics
Age 45 + vs. <45 253 63 222 265 111 095
1.22,4.04 135,547 074,168 060, 1.52
Any college vs. < HS 160 40 097 1.01 1.26 151
057,1.67 055,186 0.84,1.90 096,2.38
Male vs. female 195 48 079 068 1.19 151
047,133 037,125 0.80, 1.7 095,2.38
Works now 200 50 143 1.49 096 087
0.67,1.90 066,2.14 0,65, 1.43 056,135
Lives alone vs. w/others 136 34 064 061 076 068"
0.36,1.15 0.31,1.19 0.50, 1.17 0.42,1.09
Uses internet 39 79 1.04 151 075 075
0.65,1.98 0.62,3.69 0.44,1.22 0.40,1.42
Uses social media 248 61 0.97 1.03 0.89 1.06
057, 1.64 051,207 0,60, 135 063, 1.78
Enabling characteristics
Listens to radio often 267 66 251 260 090 074
1.82,4.78 131,5.14 059,137 047,1.16
Rides transit often 37 81 066 1.01 063" 058"
031, 1.21 050,2.06 0.39, 1.05 033,1.00
Reads newspapers 334 83 1.26 067 095 108
075, 2.1 033,139 056, 1.60 059,1.79
Reinforcing characteristics
goes to health websites 175 43 1.10 1.04 076 069
066, 1.87 056,193 051, 1.14 0.43,1.10
Told by MD has HTN 197 49 1.65* 1.19 1.08 093
098,279 062,227 073, 1.61 056,152
Told by MD family member has HTN 268 66 1.24 1.156 1.03 1.02
070,220 063, 2.11 068,157 066,159
Told by MD to reduce salt 197 49 1.66 1.71 1.05 0.98
098, 2.81 0.88,3.30 070,156 059, 1.60
Body size of 6-9 vs. 1-5 208 50 1.26 1.08 127 1.31
075,211 056,184 0.86, 1.90 085,2.05
Mediating influence: recalls salt 68 17 231 234"
and/or stroke content in “mom says”
1.36, 391 1.33,4.10

*p < 0.10, ***p < 0.01.
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Variables

Cooking method
Frying

Gril, bolled and steam
Soft drinks intake
Yes

No

Changes in eating
habits

Yes
No

Frequency of food
intake before MCO

<3times
3 times
4 times.
5-6 times

Frequency of food
intake during MCO

< 3times

3 times

4 times.

5-6 times.
Smoking habits
Yes

No

Alcohol intake
Yes

No

Variables

Supplement intake
Yes

No

Quality of sleep
Better

Same/worse

Non-emotional
and low
emotional
eater

62 (57.9%)
45 (42.1%)

58 (54.2%)
49 (45.8%)

57 (53.3%)
50 (46.7%)

25 (23.4%)

48 (44.9%)

26 (24.3%)
8(7.5%)

24 (22.4%)
42 (39.3%)
30 (28.0%)
11(10.3%)

6(5.6%)
101 (94.4%)

9(8.4%)
98(91.6%)

Non-
emotional
eater

12 (40.0%)
18 (60.0%)

9(30.0%)
21 (70.0%)

Low-
‘emotional
eater

47 (61.0%)
30(39.0%)

26 (33.8%)
51(66.2%)

Emotionaland  P-value
very emotional

eater

76 (73.8%) 0016
27 (26.2%)

62 (60.2%) 0.381
41 (39.8%)

74.(71.8%) 0.005
29(28.2%)

23(22.3%) 0.020
34 (33.0%)
23(22.3%)
23(22.3%)

21(20.4%) 0.170
33 (32.0%)
27 (26.2%)
22(21.4%)

6(6.4%) 0.946
97 (94.2%)

7 (6:8%) 0659
96 (93.2%)

Emotional P-value
eater and

very
-emotional
eater

54.(62.4%) 0.135
49 (47.6%)

35(340% 0916
68 (66.0%)
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Variable Al Men Women
(n=210) (n=56) (n = 154)

Nervousness/anxiety

Yes 54(257%)  10(17.9%)  44(285%)

No 67(319%  17(302%)  50(32.4%)

Neutral 89(42.4%)  29(518%)  60(39.0%)

Boredomy/apathy iritability

Yes 69(328%  20(357%)  49(31.8%)

No 69(328%  17(303%)  52(38.7%)

Neutral 72(343%)  19(3839%)  53(34.4%)

Difficulty i falling asleep

Yes 32(152%)  11(197%) 21 (13.6%)

No 92(438%)  21@75%)  71(46.1%)

Neutral 86(410%)  24(429%)  62(403%)

Looking for the meaning of life

Yes 55(26.1%)  14(250%)  41(26.6%)

No 65(309%)  15(268%) 50 (32.4%)

Neutral 90(429%)  27(482%)  63(403%)

Think there is a 210(100%)  56(100%) 154 (100%)

relationship between

food and health

Likes to eat 203(96.7%)  54(96.4%) 149 (96.8%)

Consider that state of mind during confinement has influenced diet

In a positive way 118(56.2%)  30(536%)  88(57.1%)

In a negative way 28 (13.3%) 12 (21.4%) 16 (10.4%)

EEQ

Non-emotional eater 30 (14.3%)  9(16.1%)  21(18.6%)

Low-emotional eater 77 (36.7%)  15(26.8%) 62 (40.3%)

Emotional eaterand 103 (49.1%) 32 (57.2%) 71 (46.1%)

very emotional eater

P-value

0.259

0.029

0.657

0.792

0.908

0.100

0.308
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Northern Central South Total

n % n % n % n %
Total 180 30.0 40 67 381 63.4 601 100.0
Obijects

Medical professionals 22 123 8 200 14 37 a4 7.4

Medical students 124 69.3 18 450 340 89.7 482 806

Community workers 33 18.4 14 350 2 66 72 120
Gender

Male 60 333 18 450 101 266 179 298

Female 120 6.7 22 55.0 279 734 421 702
Living area

Urban 152 84.4 22 55.0 346 913 520 86.8

Rural 28 156 18 450 33 87 79 132
Marital status

Single. 139 772 23 575 361 9.0 523 872

Living with spouse 40 222 16 400 16 42 72 120

Others 1 06 1 25 3 08 5 08
Administration level of workplace

Center 35 20.1 5 128 43 15 8 14.2

Province 25 144 15 385 65 174 105 17.9

Below province 14 8.1 4 103 15 40 33 56

College/University 100 575 15 385 250 67.0 365 623
Participated in community activities

Yes 106 589 27 675 171 450 304 50.7

No 74 414 13 325 209 55.0 296 493
Age group

Under 25 115 704 19 475 320 89.4 454 808

25 and above 49 299 21 525 38 106 108 192

Mean £ Mean £ Mean £ Mean sb

Age 24.4 71 270 73 21.4 35 22.7 5.4
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Items

Hygiene in schools
Hygiene in providing clean water and running water
Hygiene and food safety

Hygiene in residential areas

Hygiene in raising, transporting, and slaughtering animals
Hygiene in industrial parks and production units

Hygiene in construction

Cronbach alpha
Mean
sD

83
76
67
64
63
61
50

Total 10 score

%

13.4
12.3
108
103
10.2
9.9

8.1

Hygiene in
workplaces environment

0.96
0.93
0.94

093
8.0
oo

Hygiene in a social,
educational environment

0.82
0.90
0.92
0.91

091
6.5
21
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Baseline  Follow-up

Numberof % Numberof % P-value for
respondents  respondents  significance

of
difference?
(n=400) (n=403)
Age
<35 12 30 13 32 066
35-44 150 875 137 840
45-56 218 545 227 56.3
56+ 20 50 26 65
Gender
Male 189 47.3 195 48.4 0.75.
Female 211 528 208 516
Level of formal education
No high school or G.E.D. 35 88 6 169 0001
High school graduate or 173 435 175 434
GED.
Any college or graduate 190 477 160 397
school
Country of birth
United States 386 965 895 980 0.9
Another Country 14 35 8 20
Household composition
Lives alone 135 338 13 838 098
Lives with others 265 663 266 662
Current employment status
Working 234 585 200 496 001
Not working 166 415 208 504
Self-described race
Black or African American 365 913 870 918 034
Other Race (refusals, human 35 88 33 82
race)
Hispanic ethnicity
Yes 0 75 15 87 002
No 360 923 387 963
Ever told had hypertension
Yes 195 488 198 494 091
No 205 513 205 509
Mean body size® (mean and standard deviation)
Overall 580 167 533 163 <0.001
Male 524 168 491 173 005
Female 6.30 1.49 5.72 144  <0.001

astatistical significance based on Chi Square statistic for all variables, except for Mean
Body Size, which is based on T-Test.

Ointerviewer rating of body size, from 1 (very thin) to 10 (very heavy), using the Stunkard
etal (17) Visual Rating Scale.

At follow-up, 1 respondent did not answer household composition, and 2 respondents
were not assessed for body size.
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A% By gender % By age % By education %

Men Women P-Value* <45 454 P-Value* <HS College P-Value*

Radio exposure (6 stations used in campaign)

Listens several hours most days 66 69 63 0.30 66 66 064 67 65 0.66
Listens at least weekly 28 20 26 25 2 21 25

No radio "o 11 9 12 12 10

Transit exposure (rides weekly or more)

Subway 0 76 63 <0001 70 69 091 72 6 020
Bus 376 70 0.19 7% 72 054 76 68 007
Print news exposure (4 weekly papers used for campaign)

Ever Reads 8 84 82 053 81 8 053 82 8 071
General social media habits

Uses internet 7979 79 100 89 73 <0001 72 91 <0.001
Goes to health websites 3 % 51 0003 48 41 0.16 34 58 <0.001
Has smart phone 67 68 67 0.86 76 62 0002 60 77 <0.001
Uses facebook 59 57 61 0.39 72 51 <0001 53 69 0.002
Uses twitter 20 20 20 100 28 16 0004 15 27 0.004
Uses instagram 27 28 32 0.04 42 19 <0001 27 36 0.001
Food fit philly (FFP) specific

Has heard of FFP 2 % 48 0.02 51 37 0004 36 51 0.003
Knows it is a program of philadelphia city government 1“1 15 054 1315 058 11 18 005
Knows itis a program of philadelphia department of public health 5 5 5 076 6 4 0.46 3 8 006

*P-Value based on the chi square test.
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(Constant)
School
Guangzhou University of Chinese Medicine

Guangdong Medical University

Major
Near-peer medical students
Pandemic cognition score

P < 0.01, *P < 0.05.

Reference

Sun Yat-sen
University School
of Medicine
Sun Yat-sen
University School
of Medicine

Medical students

Unstandardized coefficient Standardized

coefficient
B Standard error B
1330 0497
0361 0142 0.095
0449 0223 -0.078
-0701 0109 -0.249
0112 0016 0.259

2877

2534

2017

6.438
7.028

P

0.008"

0.012*

0.044*

<0.001*
<0.001*

Tolerance

0973

0.903

0910
0.998

VIF

1.027

1.107

1.099
1.004
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(Constant)

Political orientation

Communist youth league member

Active applicants of party membership
Probationary party member/party member
Pandemic cognition score

Pandemic cognition group.

Poor cognition

P < 0.01, *P < 0.05.

Reference

Mass
Mass
Mass

Good cognition

Unstandardized coefficient

B

1.246

-0.0138
0.499
1132
0.150

—-0.081

Standard error

1.133

0.287
0.336
0.376
0.035

0.257

Standardized
Coefficient

B

-0.003
0.090
0.168
0.251

-0.018

1.100

—-0.045
1.486
3.007
4.333

-0.315

P

0272

0.964

0.138

0.003*
<0.001*

0.753

Tolerance

0.304
0.381
0.505
0.417

0.419

VIF

3.287
2622
1.981
2399

2388
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(Constant)
Major

Near-peer medical students
Birthplace

Rural area

Pandemic cognition score
Pandemic cognition Group
Poor cognition

‘P < 0.01, *P < 0.05.

Reference

Medical students

Town

Good cognition

Unstandardized coefficient
B Standard error
5.196 1.043
0.127 0.126
—-0.297 0.126
0.121 0.032
0.147 0253

Standardized coefficient

[

0.039

-0.091
0.205

0.032

4.982 <0.001**

1.007 0.314

—2.352 0.019*
3745  <0.001*

0.580 0.562

Tolerance

0.995

0.990
0.498

0.496

VIF

1.005

1.010
2.009

2016
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Variables

Gender
Male
Female
Only child
Yes

No
School

Sun Yat-sen University School of
Medicine

Guangzhou University of Chinese
Medicine

Guangzhou Medical University
Guangdong Medical University
Southern Medical University

Guangdong pharmaceutical
University

Major

Medical student

Near-peer medical student
Grade

Freshman

Sophomore

Junior

Senior

Senior fifth

Masters degree and above
Birthplace

Town

Rural area

Political orientation
Masses

Communist youth league mernber

Active applicants of party
membership

Probationary party member/party
member

Whose parents engaged in
occupations as doctors or nurses
Yes

No

Surrounding confirmed cases
Exist

Do not exist

Uncertain

Pandemic cognition score
Pandemic cognition grouping
Fine

Poor

205
441

160
486

98

30
39
45
419

249
397

19
129
328
45

24

390
256

43
467
87

49

46
600

82
501
63
646

493
163

Purposive rational actions

Score

8.78 £2.06
8.89 + 1.54

8.94 +1.63
8.82+1.75

8134233

8.90 £ 1.60

9.03 £+ 1.43
874 £1.85
8.98 +1.16
885+ 1.79

876+ 1.72
891+ 1.72

874 £191
884 +152
8.79 + 1.80
9.20 £ 1.49

958 £093

8.96 + 1.64
8.68 + 1.83

9.12 +1.60
8.76 £ 1.85
9.14£1.30

9.00 £ 1.12

8.96 + 155
884 £1.74

8.85+ 1.84
8.90 £ 1.67
8.49 196

9.02 £+ 1.56
832 +2.11

Statistic

-0.969

-0.288

3.805

—2.046

10.620

—2.026

3.731

-0.413

3.841

0.216*
—4.005

Qutcomes of Mann-Whitney U-test, ®Outcomes of Kruskal-Wallis H-test.
“*P < 0.01, *P < 0.05. ** Indicates the Spearman’s correlation for pandemic cognition is significant at the level of 0.001.

P

0.332*

0.774°

0.578°

0.041*

0.059°

0.043"

0.292°

0.679*

0.147°

<0.001*
<0.001%"

Value rational actions

Score

5.74 £2.09
6.06 +1.80

591+£1.94
5.96 +1.89

540 +£1.72

582+1.74

6.20 £2.30
5.50 £2.09
6.24 £2.01
598 +1.88

594 £2.02
596 +1.82

5.71+£1.87
577 +£1.78
6.03+1.94
6.56 £2.00

5.71 4+ 1.60

6.08+1.95
5.82+1.80

579+2.11
5.77 £1.87
6.39 £ 1.79

7.00 £1.66

6.41£1.92
591 £1.89

621 £1.95
592+1.85
586 £2.21

6.17 £1.85
522 +1.86

Statistic

—1.587

-0.321

4.408

-0.235

8516

—1.470

21.926

—1.639

2.767

0.271*
—5.558

P

0.124%

0.748°

0.492°

0.814*

0.130°

0.1412

<0.0015"

0.101*

0.251°

<0.001*
<0.001%"

Affective actions

Score

4.31+1.58
432 £1.32

422 +£1.44
4.35+1.39

353+ 1.46

4.69 £ 1.26

493+ 1.44
421£1.58
4.71+1.49
4.19£1.38

4.71£1.43
408+1.34

420 £ 1.44
4.33£1.36
4.32 £ 1.44
4.64£1.21

4.25+1.36

4.37+1.38
424 £1.44

4.63+1.38
4.21+1.43
4.69 £ 1.32

4.41£1.22

472£1.17
429 £1.42

4284135
4.37 £1.37
398+ 1.70

4.45 £1.35
3.89+ 149

Statistic

—0.641

-0.946

28.631

—6.059

2.856

—0.940

10.316

—1.830

2.864

0.212*
—4.207

P

0.522*

03442

<0.001°"

<0.0012"

0.722°

0.3472

0.016"

0.067%

0.239°

<0.001**
<0.0012"
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Dimensions

Purposive rational actions

Value rational actions

Affective actions

P < 0.01, *P < 0.05.

Topics

hygiene habits

living habits

protective behaviors at home
protective behaviors out-of-home.
voluntary activity participation
information learning and dissemination
pandemic decision-making

medical work approval

career planning

no feelings

Total (%)

570 (88.24)
518(80.19)
385 (59.60)
594 (91.95)
51(7.89)
201 (31.11)
251 (38.85)
442 (68.42)
199 (30.80)
7(1.08)

Medical students (%)

218 (87.55)
201 (80.72)
132 (63.01)
226/(90.76)
21(8.43)
84(33.79)
94 (37.75)
172 (69.08)
117 (46.99)
1(0.40)

Near-peer
medical
students (%)

352 (88.66)
317 (79.85)
253 (63.79)
368 (92.70)
30(7.56)
117 (29.47)
157 (30.56)
270 (68.01)
82 (20.65)
6(1.51)

0.183
0074
7.298
0.772
0.162
1.298
0.208
0.081
49.781
1.758

0.669
0.786
0.007*
0.380
0.687
0.256
0.649
0.777
<0.001
0.185
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Knowledge

Clinical features

Epidemiological characteristics

Etiological characteristics

Diagnostic criteria

P < 0.01, *P < 0.05.

1) Possible symptoms
2) Possible routes of transmission

3) Source of infection

4) Development status of specific drugs and vaccines
5) Precaution

6) Types of susceptible population

7) Types of prevention and control measures.

8) Comparison with “SARS”

9) The substance or method of inactivating the virus
10) Meet the conditions of a suspected case

Total (%)

183 (28.33)
344 (53.25)
417 (64.55)
492 (76.16)
465 (71.98)
443 (68.58)
423 (65.48)
252 (39.01)
28(4.33)
486 (75.23)

Medical
students (%)

87 (34.99)
117 (46.99)
151 (60.64)
194 (79.91)
171 (68.67)
163 (65.46)
180 (72.29)
96 (38.55)
781)
188 (75.50)

Near-peer
medical
students (%)

96 (24.18)
227 (57.18)
266 (67.00)
298 (75.06)
294 (74.06)
280 (70.53)
242 (60.96)
156 (39.29)
21(5.29)
298 (75.06)

8723
6.384
2.705
0.684
2197
1.823
8.311
0.035
2.267
0.016

0.003**
0.012"
0.100
0.408
0.138
0177

0.004**
0.851
0.132
0.900
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Items

COVID-19 cognition
Purposive rational actions
Value rational actions
Affective actions

Basic information

Disagree

0(00)
0(00)
0(00)
1(10.0)
0(00)

Round 1

Neutral

3(30.0)
2(20.0)
3(30.0)
4(40.0)
4(40.0)

Agree

7(70.0)
8(80.0)
7(70.0)
5(50.0)
6(60.0)

Disagree

0(0.0)
0(0.0)
0(00)
0(0.0)
0(00)

Round 2

Neutral

0(0.0)
0(0.0)
1(10.0)
2(200)
0(0.0)

Agree

10/(100.0
10(100.0
9(90.0)
8(80.0)
10(100.0

Round 3 (finalized)

Disagree

0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)

Neutral

0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)

Agree

10 (100.0)
10 (100.0)
10(100.0)
10 (100.0)
10/(100.0)
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Aim

Determine the competencies
LGBTQI community members

perceived physicians would need to
deliver effective and accessible care

Provide information about the
transgender community of color to
help health care providers become
more sensitive when serving this
subpopulation.

Address existing gaps in the
literature to characterize both the
challenges and strengths related to
being a trans-vet.

Describe emergency department
(ED) experiences of people with
TGNC history and explore reasons
why this population avoids ED,
recommendations for care.

Gain an understanding of the
process by which trans women
develop relationships in society and
in health care organizations

Shed light on how trans-patients
are made aware of, grasp, and
incorporate knowledge into how
they present their problems to
medical staff

Investigate the experiences of
transgender veterans with
healthcare sevices provided by the
VHA.

Explore how current electronic.
health record data collection
practices affect the health and
well-being of TGNC patients and
how these practices can be
modified to meet the needs of
providers and patients.

Inform healthcare literature,
wives, and women's health
care nurse practitioners regarding
the gynecologic needs of the
transgender male communty.

Identify barriers to accessing
gender-afirming health care; solicit
recommendations for overcoming
these barriers.

Allow trans individuals agency to tell
their own experiences and discover
the ways patient/provider
communication could be improved
to improve health care

Describe the circumstances
influencing HIV testing and entry to
care among transgender women in
Indiena.

o learn from TGNG patients about
their care at a family medicine clinic;
to find out how primary care clinics
can improve care for TGNG
patients.

To understand the needs of
transgender men who had given
birth.

Explore transgender patients’
experiences with health care with a
focus on their negative experiences.

Explore the experiences of
transgender men; contribute to the
knowledge base of fertiity,
conception, pregnancy experience,
and birth outcomes among
transgender men.

Examine the health-related risks
and barriers to care for transgender
women ina U.S. Mexico border
city; fil gaps in the literature in
relation to transgender health
among a Latina population.

To understand the views of
transgender patients on routine
sexual orientation/gender identity
(SO/G) collection in healthcare.

Examine how a community-based
clinic that offers free or low-cost
care addresses the health care
needs of transwomen.

Examine the factors influencing Pap
test utiization among
transmasculine individuals to inform
evidence-based interventions to
promote regular cervical cancer
screening.

Explore how stigma and
discrimination functions in health
care encounters between
transgender patients and medical
providers.

Examine rates of pursting/desiring
to pursue different forms of
gender-affirming healthcare (i..,
hormone therapy, top surgery,
bottom surgery, puberty blockers)
and barriers encountered for each
Assess the needs of TGNG
individuals in New York City with a
focus on HIV/STls, Pap smears,
colorectal screening, routine care,
and hormonal use, to improve
service provision.

Gain a deeper understanding of the
sexual health concerns and needs
of transmen, including but not
limited to HIV and STD risk; explore
the influence of gender dynamics in
sexual encounters with
non-transgender men.

Conduct theoretical framework that
depicts the process by which
transgender individuals (Tl) engage
in healthcare

Explore transgender veterans’
experiences accessing and utiizing
transition-related healthcare
through the VA healthcare system.

Examine the attitudes and
knowledge of trans men regarding
pre-exposure prophylaxis (PrEP) for
HIV,

Understand trans patient care
barriers and experiences at every
point of contact in an emergency
department, from triage through
clinician encounters and diagnostic
testing, to generate suggestions for
improvement.

Exarmine the barriers and faciltators
unique to transwornen in order to
elucidate disparities in engagement
and retention in HIV care; provide
insight for those wishing to
understand and mitigate the forces
that result in disproportionately poor
health outcomes,

il a gap in the lterature by
exploring trans-specilic faciitators
and barriers to PrEP acceptabilty
among a sample of urban trans
women at risk for HIV acquisition in
San Francisco.

Examine barriers and resilience in
navigating societal discrimination
(6., trans-prejudice, adultism) to
help counselors and other helping
professionals understand how to
further support the development of
trans youth clients” resilience.

Explore stigma through interviews
with trans individuals to help
transcend the framing that trans
people are helpless, passive, and in
need of rescuing

Fil gaps in understanding of how
health care providers and patients
differ in their perceptions of a
culturally competent health care
environment and how health care
administrators and educators can
support the implementation of
culturally competent LGBT health
care.

Fil a gap in the lterature about
structural and individual-level
barriers to care among African
American HIV-+ transwomen
outside San Francisco in Alameda
County, California

Identify factors associated with risk
of HIV infection and the social
determinants of health status
among transgender people in
Virginia; examine how trans people
access routine medical, mental
health, trans related, and HIV
services in Virginia.

Recruitment method

Transgender conference;
transgender organizations;
community contacts; social media;
listservs.

Non-profit agencies

Listserves; social media

Community health centers that
served lesbian, gay, bisexual, and
TGNC-experienced persons;
Facebook; a 2014 national
conference on transgender health;
word of mouth.

Community contac
referrals; social media

articipant

Transgender organizations

LGB advocacy organizations;
social media; participant referrals

Online

Listserves; community agencies

Personal contacts within different
trans communities; trans -focused
online listservs

Transgender support agencies

Electronic medical records of
patients at one urban clinic in
Minneapolis

Online

Oniine links and mail to LGBT
organizations across the U.S.

LGBT health centers; transgender
community groups; social media

Networking with community
gatekeepers and LGBT-friendly
venues

Urban academic medical center
market research firm

Community-based medical clinic:

Fenway Health Center; local
community-based organizations
serving transgender individuals;
social media; local Pride event

LGBT health center; transgender
support groups; trans
organizations; referral by community
advisory board and participants

Social media (e.g., Facebook,
Twitter, Tumblr); community
organizations that served
transgender community.

Community spaces and venues
where TGNG individuals congregate
(e.g., community-based
organizations and special-events);
direct referrals from health care
professionals serving transgender
‘communities

Fenway Health Institute

Transgender websites; listservs;
sites of online support groups

Event for transgender veterans

LGBT Gommunity Center; 2 health
clinics serving trans patients; sex
club with special nights for trans
men; websites

Listservs; magazines; LGBT
organizations; LGBT businesses;
local Pricee event

Community-based agencies that
serve transgender women

Community-based organizations
and service sites

Social media (ist-serves, Facebook,
Twitter)

Advocacy agencies, LGBTQ
Resource Centers, personal
connections, transgender studies
listserv

LGBT-friendly businesses and
community-based organizations;
listservs; an LGBT event

Local community-based
organization

Direct outreach by trusted
community leaders

Analysis

Thematic analysis

Not listed

Thematic analysis

Thematic analysis

Content analysis

Thematic analysis

Thematic analysis

Thematic analysis

Phenomenology

Thematic analysis

Thematic analysis

Content analysis

Grounded Theory

Grounded Theory

Content analysis

Grounded Theory

Phenomenology

Inductive coding

Content analysis

Grounded Theory

Grounded Theory

Thematic analysis

Comprehensive
process analysis
and grounded
theory

Content analysis

Grounded Theory

Qualitative inquiry
methodological
perspective and
experience-
centered
approach

‘Thematic analysis

Grounded Theory

Template analysis

Concept analysis

Phenomenology

Open coding

Thematic analysis

Thematic analysis

Descriptive
coding

Methods

Focus groups

Focus groups,
interviews

Surveys

Retrospective,
anonymous,
written surveys
(paper or web
based)

Interviews

Interviews

Interviews

Interviews

Interviews

Interviews

Interviews

Interview and
survey

Focus groups

Interviews

Surveys

Surveys

Interviews

Surveys

Interviews

Interviews

Interviews

Surveys (open
ended)

Focus groups

Interviews

Interviews

Interviews

Focus groups

Focus groups

and surveys

Interviews and
focus groups

Interviews and

foous groups

Interviews

Interviews

Focus groups

Interviews

Focus groups

Findings

Competencies included a focus on patient autonomy and shared
decision-making. Participants described the importance of
avoiding gatekeeping or presenting obstacies to transition-related
health care. Priorities included being comfortable with patients,
avoiding assumptions/behaviors that reinforce stigma, increasing
knowledge of sexual practices and transgender health, and
working to decrease the effects of social determinants of health
(particularly for marginalized subpopulations, including participants
of color).

Major barriers for transgender individuals’ access to health care.
services included lack of health insurance, fear of not being able to
see culturally competent and sensitive providers, lack of
knowledge about available or free services, access to
transportation, and access to healthcare. Participants identified
the need for comprehensive health insurance that would cover
transgender-related surgeries and folow-up (e.g., sensitive and
continued gynecological services for FTM trans-gender men),
mental health, and transitioning support and services to help
transgender individuals come out and disclose their gender
identities to family. HIV and mental health were also major
concerns.

Recuring themes included health care access and providers,
Veterans Health Administration (VA) and miltary experiences,
discrimination, rejection vs. acceptance, concealment vs.
authenticity, and the importance of community. Trans-vets also
discussed feelings of personal strength, growth from adversity,
and advocacy as important positive experiences. Findings
demonstrated the centrality of miltary and VA experiences as
unique aspects of transgender veteran identity.

Themes of self-efficacy and power inequity surfaced and exposed
the tension between patients with TGNC experiences and
ciinicians who were perceived to lack training in their area, which
resulted in negative patient experiences. When practitioners had
specific training about this population, participants reported
positive care experiences.

The refationships of trans women were mostly negative at
individual, family, and organizational levels.

Trans-patients intemalized views of knowledge legitimacy in ways
that allowed them to make sense of their medical care. How
trans-patients understand societal/medical views about them
contributed to how they presented their needs to doctors, to
ensure appropriate treatment. Some trans-patients, even if they
utiiized and supported medical knowledge to obtain their needs,
engaged in forms of resistance and challenged medical
knowledge.

Although the VHA is working to address issues of inequality for
transgender veterans, participants indicated that there are st
problems with administration of care, proper training of staff and
physicians, and availabiity of comprehensive services for the
unique healthcare needs of transgender individuals.

Providers and trans patients want preferred pronouns, preferred
name, and gender identifier in a forward-facing display.

Patients expressed the need for a broader range of gender and
birth-assigned sex identifiers. Patients felt that they should not
have to divuige birth-assigned sex unless they wanted to.
Physicians and clinicians felt this was crucial information to
document for primary care. Patients and providers had diftering
opinions on who should be tasked with collecting TGNC

health information

Trans men had a wide variety of coping mechanisms for receiving
gynecologic care, which were often dependent on whether or not
they revealed their gendr identity and biologic sex incongruence.
Interviewees struggled with whether to mark female because they
had a vagina or male because they appeared masculine when
siting in the waiting room and gender-identified as male.
Language was a barrier to receiving care. Pronoun and name
usage by the health care provider and staff appeared to be a
second barier.

Barriers were: few accessible trained providers for TGNC youth,
lack of consistent protocols, inconsistent pronoun use,
uncoordinated care and gatekeeping, limited/delayed access to
blockers and hormones, insurance exclusions.

Changes need to be made by health care providers and their
offices to make them more inclusive, affiming, and respectful of
trans identities. Recommendations are separated into three
primary categories: medical forms, interpersonal communication,
and whole person care.

Participants identified three circumstances under which they
received HIV testing and diagnosis: for most it was during a
routine screening, a few initiated HIV testing on their own, and a
few initiated HIV testing at the advice or urging of another. Most
participants linked to HIV care within 3 months of the initial
diagnosis while other participants experienced delayed entry to
care. Factors that motivated participants to seek care after a delay
were psychosocial support, education or information support,
provider persistence, seeing others die from HIV, and substance
abuse treatment.

Four main themes emerged: (1) shared negative experiences with
health care, (2) the need for sensitive and inclusive primary care,
(3) defining TGNC-sensitive care, and (4) the challenges of
mainstreaming TGNC-competent care into primary care settings

There were a range of experiences and needs of patients. Findings
revealed broad diversity in the experiences, circumstances, and
degrees of empowerment of men who are pregnant and give birth.
Adequate care was rarely reported by participants.

Negative interactions with various health professionals included
gender insensitivty, displays of discomfort, denial of services,
substandard care, verbal abuse, and forced care.

Themes emerged as views on pregnancy in the context of family
structure, the relationship between gender dysphoria and
pregnancy, and feelings of isolation. Participants desired more
information regarding fertility options and access to reproductive
health care providers who respect, support, and understand their
gender identity.

3 main themes include self-acceptance of trans identity,
acceptance of trans identity within social networks, and health
tisks (e.., body modifications and barriers to health care).
Findings reveal phases of self-acceptance of trans identity, a high
level of health risks, scarce health services resources, and low
levels of acceptance from family, friends, and partners.

Many patients reported that medical relevance to their chief
complaint and an LGBT-friendly environment would increase
willingness to disclose their SO/GI. Patients also reported a need
for educating providers in LGBT health prior to implementing
routine SO/GI collection. Personal, environmental, contextul, and
poltical factors impacted how participants felt about being asked
and responding to SO/GI information.

Factors reported to be effective for HIV prevention and primary
care included access to health care in settings not dedicated to
serving transgender and/or gay communities, a friendly
atmosphere and staff sensitivity, and holistic care including
hormone therapy.

A wide range of experiences with Pap testing was reported. Many
participants who had experienced extreme obstacles to screening
in the past stated that these barriers were diminished or eliminated
when they went to a more respectful provider.

Themes included feslings about transgender identiies, feelings
about hormone therapy, learning about transgender health, clinical
interactions with transgender patients, and interactions with
colleagues. Uncertainty emerged as a recurrent theme throughout
categories, which challenged the traditional clinical relationship.
Interpersonal stigma can serve to reinforce the traditional provider
patient power relationship. Some respondents internalized stigma
and wrestled with self-hatred or projected negative attitudes
toward other trans people. Most had learned to anticipate
discrimination, which led some to limit their geographic,
employment, and health care options.

Barriers to care were financial, insurance and employment,
availabilty of care, bias and stigma in medical field, interpersonal
bartier (e.g.. no social support), emotions/worries making it difficut
to approach providers, concerns with quality, lack of information,
non-trans related medical issues, aging and timing of care.

Barriers to health care utiization incluced medical providers’
inadequate knowledge of transgender health issues and lack of
cultural competency working with TGNG people. Participants
noted difficulty accessing culturally-competent surgeons, difficulty
navigating the legal system for name change or gender marker or
accessing assistance, and feeling invisible anc/or misrepresented
in the public health arena. To minimize isolation, participants
suggested holding “Trans Health Nights,” creating welcoming
physical spaces, producing a TGNC newsletter, and community
buiding through social events.

Important aspests of HIV and STD prevention intervention design
and delivery were: integrated sexual health information "oy and
for” transgender men into other healthcare services, involving peer
support, addressing mood and psychological well-being (e.g.,
depression and anxiety), Internet-delivered information for
transmen and their sexual partners, and training for health care
providers.

The central phenomenon of how Tis engage in health care was
the core process of navigating the system. Sub-processes
included needing to move forward, doing due diligence, finding
loopholes, and making it work.

Themes impacting the accessibilty and quality of care transgender
veterans receive through the VA include long delays in receiving
care; needing to travel to receive care; lack of patient knowledge
regarding the coverage of transition-related care; insensitivity,
harassment, and violence among providers; a general lack of
knowledge about transgender patients and care among providers
Themes included the range of information about PrEP and
possible side effects, the economic realies for trans men, finding
a trans-competent provider, trans male sexuality, the importance.
of contraception, and condom use. A lack of access to PrEP was.
noted.

Themes included system-based barriers to care, overt
discrimination, lack of ciinician competence in trans care, and
emotional trauma incurred from the ED experience. Privacy,
communication, and provider competency were priority areas for
improvement.

Challenges for adhering to HIV care and treatment included
avoidance of healthcare due to stigma and past negative
experiences, prioritization of hormone therapy, and concerns
about adverse interactions between antiretroviral treatment for HIV
and hormone therapy. Receiving culturally competent,
transgender-sensitive healthcare was a powerful faciltator of
health care empowerment.

Knowledge of PrEP was low; interest was relatively high once
participants were informed. Due to past negative healthcare
experiences, abilty to obtain PrEP from a trans-competent
provider was cited as essential to PrEP uptake and adherence.
Participants noted that PrEP could address situations in which
trans women experience reduced power to negotiate safer sex,
including sex work. Trans-specific barriers included lack of
trans-inclusive marketing of PIEP, prioritization of hormone use,
and medical mistrust due to transohobia.

5 themes of resilience were: abilty to self-define and theorize one's
gender, proactive agency and access to supportive educational
systems, connection to a trans-affirming community, reframing of
mental health challenges, and navigation of relationships with
family and friends.6 major threats to participants’ resilience were:
experiences of adultism, health care access challenges, emotional
and social isolation, employment discrimination, limited access to
financial resources, and gender policing.

“Trans identity is fraught with anxiety surrounding perceptions,
responses, and validation of that identity. Participants had
considerable fear when it came to seeking healthcare support.
Many situated ther identity as necessary to acknowledge in
healthcare contexts, but recognized that acknowledgment could
lead to discrimination.

Findings identified a culturally competent ciinical environment
consisted of structural components (e.g., décor, patient flow),
systemic components (e.g., mission statements, policies, forms),
and interpersonal components (e.9., trusting provider-patient
relationship). Strategies to create a more culturally competent
clinical environment were identified

Themes of gender stigma, peer, and institutional distrust provide
insight into Affican American transwormen's barriers to HIV care
and support services. Access to care was impacted by whether
organizations offered gender-related care, the geography of
organizations refated to safe transportation and location,
confidentialty and trust of peers and organizations, and trauma.
Victimization associated with social stigmatization played a
dorminant role in participants’ lives, manifested by discrimination;
violence; and health care provider insensitivity, hostiity, and
ignorance of transgender health. Access to transgender-related
medical senvices that would allow participants to pass in their
chosen genders was their highest mediical priority. Faced with
barriers to access, hormonal self-medication was common, and
siicone injections were reported by both MTF and FTM
participants. Due to economic vulnerabiity, sex work was reported
as a source of income by both MTF and FTMs. MTFs expressed
concern over confidentiality of HIV testing and additional
discrimination if testing positive. FTMs expressed difficulty
accessing gynecological care due to their masculine gender
identities and expressions.
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35 studies
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73 studies did not include at least 50% TGNC people
44stu not describe physical health care
23 studies were not qualitative
21 studies took place before 2008
23 stu not describe research
30 studies were duplicates.
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Aged 18+, LGBTQI or other related identities

Not specified

Aged 18+, prior service in U.S. Armed Forces,
self-identified as transgender
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experience, aged 18+, literate in English or
Spanish, and needed or used an emergency
department in the U.S.

Aged 18-85, seif-identified as transgender
females, African American, ived in North
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the Veterans Health Administration
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receiving care from an Oregon community
health clinic, providers who work in an Oregon
community health clinic and have at least one
TGNG patient.

Aged 18+, seff-identiied as transgender and of
the female sex, lived within driving distance of
the researcher

Aged 14-22, self-identified transgender or
caregiver of a transgender youth

Self-identified as trans, aged 18+

Aged 18+, ling with HIV, self-identified as
transgender, received senvices at an agency
within the previous 12 months

Aged 18 and older, English speaking, patients
who had sought care at one urban clinic in
relation to their TGNG identity or who had a
diagnosis of gender dysphoria

Aged 18+, seff-identified as male before
pregnancy, pregnant within the last 10 years,
abilty to write in English

Seltidentified as transgender

Aged 18+, self-identified as male before
pregnancy, pregnancy within the last 10 years,
abilty to write in English

Aged 18+, seff-identiied transgender woman,
lived in El Paso, Texas

Aged 18+, English speaking, seff-identified as
transgender

Aged 18+, previously identified as a gender
other than the gender they currently identified
with, had received care at community-based
clinic

Ages 21-64, assigned female gender at birth,
self-identiied along the transmasculine
spectrum, had a cervix

Aged 18+, worked in the metropolitan area,
provided medical care to at least one
transgender patient in the preceding year
Aged 16+, lived in the U.S., self-identified as
TGNC

Self-identified as TGNG, aged 18+, English
speaking, able to provide informed consent

Aged 18+, lived in New England, assigned
female gender at birth, self-identified male or
along the transmasculine spectrum,
self-reported oral, anal, or vaginal sex with a
non-transgender man in 12 months prior to
study enroliment

Self-identified as transgender, aged 21+,
Engiish speaking, have engaged in health care.

Transgender veterans

Self-identified trans men, aged 18+, English
speaking

Self-identified as trans, gender variant, gender
queer, or intersex, aged 18+, visited a Rhode
Island emergency department within the
previous 5 years

Aged 18+, living with HIV, able to provide
informed consent, assigned male gender at
birth and reporting gender identity as female,
transgender female, or another trans identity
indicating that they did not identify as male.
Aged 18+, sexually active within the past 3
months, assigned male gender at birth and
reporting gender identity as female,
transgender female, or another trans identity
indicating that they did not identify as male.
Self-identified as trans, aged 15-25

Not specified

Aged 18+, self-identified LGBT patient or

LGBT healthcare provider

African American, transwomen, living with HIV

Self-identified as trans

Total # of
participants

25

Focus
group-23,
Interviews-20
201

240

R

22

20

23
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4

101

20

32

55

201

46

25

21

32

38

30

30

47

#7Trans
participants

25

43

201

240

2

22

20

23

152

4

101

20

32

201

46

25

21

30

38

30
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Demographics

Ethnicity: N/A. Age: 80% 25-35 years. Income:
N/A. Gender: N/A.

Ethnicity: N/A. Age: N/A. Income: N/A. Gender:
N/A

Ethnicity: 86.5% white, 5% multiracial. Age:
mean 49.9 years. Income: 39.3% $50,001.
Gender: 67.7% transwomen, 18.4% spit
gender.

Ethnicity: 82.5% white, 10.4% Latino/a. Age:
50.4% 25-35 years. Income: 16.3%
<811,000. Gender: 60.4% female, 21.7%
male.

Ethnicity: 100% African American. Age: 21-35
years. Income: 100% <$20,000. Gender:
100% transgender women.

Ethnicity: 100% white. Age: Mean 48 years.
Income: N/A. Gender: 91% born male but ving
ful/part-time as female, 9% bomn intersex and
living full time a wornen.

Ethnicity: 73% white, 9% unknown. Age:
31-71 years. Income: N/A. Gender: 73%
transwomnan, 23% transman.

Ethnicity: N/A. Age: N/A. Income: N/A. Gender:
NA

Ethnicity: 67% white, 17% black, 17%
multiracial. Age: median 26.5 years. Income:
50% middle class. Gender: 83% male, 17%
GNC.

Ethnicity: 67% white, 20% muliracial. Age
youth: median 18 years. Income: N/A. Gender:
47% transmasculine, 33% other.

Ethnicity: 45% white, 20% black. Age: 20-64.
Income: N/A. Gender: 30% trans male, 20%
trans female, 20% female.

Ethnicity: 56% African American, 22% white.
Age: 21-60 years. Income: N/A. Gender: 89%
transwormen, 11% male.

Ethnicity: 77.3% white, 4.5% Asian/Pacific
Islander, 4.5% American Indian/Alaskan, 4.5%
Mexican Native. Age: 64% 25-44years.
Income: N/A. Gender: 18.2% transgender
male, 13.6% transgender woman.

Ethnicity: N/A. Age: 18+ years. Income: N/A.
Gender: 100% transmen.

Ethnicity: N/A. Age: mean 39.1 years. Income:
N/A. Gender: 59% transexual, 14% gender
queer.

Ethnicity: 92% white, 3% Asian, 8% Asian and
Black, 3% Native Hawaiian or other Pacific
Islander. Age: 28 6.8 years. Income: 49%
$20,000-$59,000. Gender: 51% male, 24%
transman.

Ethnicity: 54% Latina/Mexican. Age: 20-late
60's. Income: N/A. Gender: 100% transwomen
MTF.

Ethnicity: 58% white, 18% Hispanic. Age:
mean 38 years. Income: N/A. Gender: 54%
male, 46% female.

Ethnicity: 80% Latina, 20% African American.
Age: mean 30.7 years. Income: average
monthly income $525. Gender: Transwomen

Ethnicity: 77% white. Age: mean 33 years.
Income: median $10,000-520,000. Gender:
transmasculine.

Ethnicity: 92% African American. Age: mean 36
years. Income: N/A. Gender: 55%
transwornen, 45% transmen.

Ethnicity: 78.9% white, 14.5% multiracial. Age:
mean 28.4 years. Income: 45.3% <§10,000.
Gender: 30.1% transmen, 23.4% transwornen.
Ethnicity: 35% African American, 24% Latino/a.
Age: 18-64 years. Income: N/A. Gender:
45.7% transwornen, 17.4% transmen, 17.4%
genderqueer.

Ethnicity: 87.5% white, 12.5% mixed
race/ethnicity. Age: mean 32.5 years. Income:
63% $12,000+. Gender: 56.3% transgender.

Ethnicity: 80% Caucasian, 8% African
American. Age: majority 21-31 years. Income:
N/A. Gender: 76% female, 20% male.
Ethnicity: N/A. Age: N/A. Income: N/A. Gender:
829% women, 8% men.

Ethnicity: 57% white, 14% African American,
14% Asian American. Age: Majority late 80's.
Income: N/A. Gender: N/A|

Ethnicity: 78% white, 9% Black, 9% Asian/Pl,
9% Native American. Age: 18+ years. Income:
N/A. Gender: Male 46.9%, 43.8% transgender.

Ethnicity: 76% African American, 12% Latina.
Age: 20-69 years. Income: 68% barely enough
money to get by. Gender: 58 trans MTF.

Ethnicity: 36% multiracial, 26% white. Age:
mean age 36 years. Income: N/A. Gender:
100% transwomen.

Ethnicity: 68% white, 16% multiracial. Age:
mean 22 years. Income: 63% middle class.
Gender: 58% transmen, 16% male.
Ethnicity: 94% white, 6% black. Age: 18-58
years. Income: N/A. Gender: transgender.

Ethnicity patient: 90% white, 10% Native
American. Age: 18-64. Income: N/A. Gender
patient: 30% male, 27% Trans fim.

Ethnicity: 100% African American. Age: 28-556
years. Income: N/A. Gender: 100%
transwomen.

Ethnicity: 53% African American, 38% white.
Age: N/A. Income: N/A. Gender: 68%
transwomen, 32% trans men.
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