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Medical preparedness and community education are the most valuable preventive tools for combatting the COVID-19 pandemic. This study aims to assess the role of media public health awareness campaigns on the knowledge of the general population about COVID-19 in Rawalpindi, Pakistan. A quantitative study using a pre-post design among 384 respondents was conducted. A structured questionnaire was administered to the participants twice: The first response (t1) from participants was filled in during the 1st week in February 2020 before any confirmed cases were reported in the country, and the second response (t2) was completed 1 month after the first case detection in Pakistan (March 2020). Media health awareness campaigns were launched just after the detection of the first case in Pakistan. Exposure to the media and knowledge relating to COVID-19 increased over time. Whereas, only a quarter of respondents judged the isolation of suspected cases in quarantine to be important to prevent the spread of infection in society at t1, more than half did so at t2. Socio-demographic characteristics were not significantly associated with knowledge (gains). However, more frequent use of electronic media is associated with greater knowledge gains from t1 to t2. The findings of this study provide evidence that awareness and knowledge related to COVID-19 symptoms and preventive measures increased significantly over time. The increased frequency of following the media indicates that health awareness campaigns are important for enhancing the knowledge of the general public regarding COVID-19.

Keywords: health communication, health education, community education, electronic media, SARS-CoV-2


INTRODUCTION

On 30 January 2020, the World Health Organization (1) declared the Novel Coronavirus Disease 2019 (COVID-19) outbreak to be a global public health emergency. Coronaviruses are a microbial source of infections in individuals, with a spectrum of activity associated with the common cold, Severe Acute Respiratory Syndrome (SARS), and Middle East Respiratory Syndrome (MERS) (2). The outbreak of a pneumonia of unknown cause was observed in Wuhan, China, in December 2019 where a novel coronavirus (SARS-CoV-2) was isolated from patients in January 2020 (3). This outbreak—and the associated strict isolation—attracted global attention due to health communication by the media networks. The movement of people along the road passage from Iran and air travel from other countries brought the virus to Pakistan, which confirmed its first case on 26 February 2020 (4). The number of confirmed COVID-19 cases in Pakistan was 523,011 on 19 January 2021, with 11,055 confirmed deaths (5).

Medical preparedness and community education are the most valuable preventive tools for combatting the pandemic (6, 7). The media has already been serving as an important source of health education and promotion in our societies for decades (8). Health-related communication campaigns in the media have aimed to change the health behavior of the population by creating awareness and promoting prevention, such as hand hygiene practices and immunization coverage (8–10). Health campaigns are categorized into typical and digital technology use campaigns. Typical communication involves the use of different media channels (e.g., print media or electronic media), whereas digital technology communication may involve the use of mobile phones and internet web search engines (8). Health communication plays a vital role in behavioral changes (11) and may, finally, result in modifications in the awareness, attitudes, and practices of the targeted audience for improving health.

After the report of first case in Pakistan, the government of Pakistan, in collaboration with the WHO, established isolation units in leading hospitals, set up screening facilities at border entry points, seaports and airports, facilitated quarantine areas at selected places, provided personal protective equipment for healthcare professionals, and enforced lockdown in cities to break the chain of infection (12).

In Pakistan, the media started to report about the epidemic when it first appeared in Wuhan, but its reporting increased drastically, with more focus on preventive measures, after the first reported case on 26 February 2020 (4). Within the national action plan to combat COVID-19, the Pakistani government developed a national risk communication and community engagement strategy. This strategy included dissemination of COVID-19 related information to the general public through media. The national website on COVID-19 provides information on awareness along with morbidly, mortality, and testing statistics of the country on daily basis. Awareness campaigns launched nationally were categorized into typical and digital technology use campaigns: Typical communication involved the use of newspapers, television, and radio, whereas digital technology communication covered the use of mobile phone messages and internet web search engines. Consultation on COVID-19 was provided by a national helpline and telemedicine departments of the medical universities (5, 13).

The COVID-19 related awareness campaign in Pakistan emphasized on the symptoms of the disease, preventive measures, and the importance of physical distancing (5, 13). Symptoms of a coronavirus disease may appear within 2–14 days after viral exposure. The initial symptoms may include fever, cough, headache, sore throat, shortness of breath, and rapid heartbeat, with complications of pneumonia and organ failure. Treatment options are only supportive because no targeted anti-viral therapeutics are available at present (14). The elderly, persons with diabetes, and immune-compromised people are the most vulnerable groups when infected with COVID-19 (15). The general public has lack of access to vaccination against COVID-19 as it is not yet available in Pakistan (16). Protective measures adopted by the general population should include frequent handwashing, use of hand sanitizers, wearing face mask, avoiding close contact with sick people, and physical distancing practices (17).

Correct perception of population is essential to ensure good preventive practices for control of corona pandemic (18). Population based media exposures reported positive or prevent negative changes in behaviors (8). Health-related awareness campaigns regarding polio vaccination, family planning, and acquired immunodeficiency syndrome prevention were successful in Pakistan in creating awareness among masses and encouraging people to use healthy behaviors (19). Given this backdrop, there is an urgent need to investigate the role of media as an awareness creator regarding COVID-19 signs, symptoms and protective measures to prevent its transmission.

Our study is based on the Knowledge Gap Hypothesis. This hypothesis proposes that knowledge is disseminated in the society on the basis of socio-economic indicators. The philosophical stance of the knowledge gap hypothesis described that people with better financial status may assimilate media information more rapidly than lower financial status (20). The socio-demographics association with awareness was analyzed in this study. The objectives of the study were to assess the role of media health-awareness campaigns on the general population's perception and knowledge of COVID-19 in Rawalpindi, Pakistan.



METHODS


Study Design

A quantitative research method based on a pre-post study design was used to collect data from the general population in Rawalpindi, which is the fourth most populous city in Pakistan and located in Punjab province (21). Rawalpindi is adjacent to Pakistan's capital of Islamabad and is an important administrative, commercial and industrial hub. In addition to urban settlements, it comprised of numerous suburban housing developments that provide residence to workers in Islamabad. Being close to the country's capital, Rawalpindi has active media networks and a large number of cable TV service providers.



Data Collection

Data was collected during the first wave of the COVID-19 pandemic. At the time of the first wave, Rawalpindi was among the top three cities with highest numbers of COVID-19 cases in Punjab (22). At that time, the country was experiencing a complete lockdown except for healthcare facilities and pharmacies which were allowed to practice. This was the reason that the present study was conducted in a community pharmacy of Rawalpindi. Secondly, community pharmacies were the places that were frequently visited by the general public for prescription refilling for relatives, health accessories, and cosmeceutical purchases. Thirdly, the visitors' record including their contact information was well maintained at the pharmacy, which was essential for the post-phase of the study. Nonetheless, there were some limitations in selecting the pharmacy as study site. This particular location may result in an exclusion of certain groups of people (e.g., people with good health or people who cannot afford to go to a pharmacy). However, this was the most suitable location at the time of the pandemic and its associated lockdown.

The respondents were regular clients of the community pharmacy in Rawalpindi, who visited every month. The adult population using the media as a source of health awareness, not currently labeled as patients by any prescriber, and being willing to participate were included in the study.

Face-to-face interviews were conducted by the first author in the sitting area of the pharmacy (which was arranged on the request of researchers in a corner of the pharmacy). The average time for each interview was 12 minutes. The response rate at t1 was 100%. Paper-and-pencil questionnaires were filled by the interviewer. After the interview, the respondents were informed about the second phase (t2) of data collection and their willingness and contact information were asked for contacting them again. The respondents were informed about the timing of the second phase through phone or SMS message. Most of the interviews were conducted at the pharmacy at respondents' convenience whenever they visited the pharmacies for prescription refilling for relatives, buying health accessories, and cosmeceutical purchases. However, seven of the respondents could not visit the pharmacies and gave their responses on phone. The non-response rate was 3% in the second phase and 2% of questionnaires were incomplete. For that reason, the data of 384 respondents were included in the final analysis.



Sample Size and Sampling Technique

The sample size of 384 was calculated on the hypothesis that knowledge prevalence related to covid-19 sigs, symptoms and preventive measure's (P) would be 50%, with an allowable error (d) of 5% and a confidence level of 95% (z = 1.96). A non-response rate of 5% was added and the final sample size was 403. The technique used for the data collection was systematic random sampling, because the public was rationally similar. Each wave of the study needed to be completed within 1 week. As the average population visiting the pharmacy every week was n = 1,920, the sampling interval was k = 5. The first respondent was chosen in February by using a software method for simple random sampling. The first respondent selected was visitor number 3. Then, by the addition of participants at the regular interval (k = 5), the sample size was completed. The same participants completed the second response.



Items of Interest

A self-designed structured questionnaire (Supplementary Appendix 1) was used as toll of data collection. The tool consisted of three sections; the first section comprised of information on the socio-demographics characteristics of the respondents including age, gender, marital status, place of residence, level of education, and family monthly income. The second section was related to the history of the frequency of using different types of media for information seeking about COVID-19. The respondents were asked about the frequency of use of different types of media such as social/digital (Facebook, WhatsApp, twitter, internet, websites of public bodies, health portals), electronic news portals (television), and print media (newspaper, magazines, brochures) for public health awareness related to COVID-19. The third part of the questionnaire was related to knowledge regarding COVID-19 symptoms, complications, and preventive measures to be adopted regarding COVID-19, and the effect of lockdowns on social isolation. The respondents were asked to answer whether several statements were correct (“Yes”, “No”, or “Don't know”).

Correct statements were valued with one point each and summed (without weighting) in three subscales related to knowledge (general, symptoms, and preventive measures) and an overall total scale (ranging from 0 = “No knowledge” to 19 = “Full knowledge”). The subscales included a five-item subscale related to general awareness (i.e., coronavirus is contagious, spread through droplets, spread through coughing and sneezing by an infected person, coronavirus treatment is only supportive, and no vaccine is available), a six-item subscale on symptoms and complications (i.e., fever, cough, body aches, shortness of breath, pneumonia, organ failure), and an eight-item subscale on preventive measures (frequent handwashing with soap and water, following cough and sneeze etiquette, avoiding social contact with people, use of face masks, use of hand sanitizers, isolation of suspected cases, their perceptions regarding lockdown as preventive measures, for example, lockdown helped people in following physical distancing and lockdown helped in protecting people from the spread of infection). The questionnaire's construct validity and reliability were evaluated by factor analysis and Cronbach's alpha, respectively. The Kaiser-Meyer-Okin measure was 0.89 with significant Bartlett's test. Three components were extracted to measure the underline construct. The reliability Cronbach alpha value was 0.899 for the subscale of general awareness, 0.922 for the subscale of symptoms and complications, and 0.873 for the preventive measure subscale.



Media Awareness Intervention

This study investigates the role of the media in shaping the perceptions of the general population visiting a community pharmacy in Rawalpindi, Pakistan, toward COVID-19. The first response from participants was filled out during the 1st week of February 2020 before any confirmed cases were reported in Pakistan (t1). Media awareness and prevention campaigns for COVID-19 started just after the detection of the first case on 26 February 2020, and reached a peak in March 2020 in Pakistan. Lockdown in the country also created curiosity related to COVID-19 in the general public (23, 24). The national disaster management authority, Pakistan's telecommunications authority, as well as electronic and print media were continuously providing awareness alerts and preventive communications. The health education and prevention interventions by the media comprised of comprehensive education on coronavirus awareness (e.g., current spread, transmission routes, or symptoms of COVID-19), along with the screening and preventive measures (individual measures to protect against infections, hygiene regulation, dealing with mental stress during the COVID-19 lockdown) that needed to be adopted to stay healthy and safe from COVID-19 (13). During the last week of March, the second response was collected from each participant (t2), giving an 8-week interval between the two surveys.



Data Analysis

The data was analyzed using SPSS version 21. We applied descriptive and inferential statistical methods. Frequencies and percentages were computed for summary statistics. We used correlation tests for the association between the different media types. The research aims to describe the potential change in population perceptions regarding COVID-19, following media campaign exposure during February and March 2020. Statistical tests such as the paired t-test and chi-square test were used to assess changes in the population's perceptions during subsequent months.

The factors associated with knowledge were assessed using three linear regression models. The dependent variables were the overall scores for knowledge related to COVID-19 at t1 and t2, and for the knowledge gains over time (between t1 and t2). Independent variables were the variables related to media use and socio-demographic characteristics, such as those described in Table 1, except for education, which was categorized as a binary variable (“12 years or fewer” vs. “13 years or more”) to allow for large enough sub-groups in the regression models. The R2 was calculated as the coefficient of determination.


Table 1. Sociodemographic characteristics of respondents (n = 384).
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Ethical Considerations

The study protocols were reviewed and approved by the Institutional Ethical Review Board, University of the Punjab (143/IERB/PU). The investigation's objectives were clearly explained to participants before the questionnaires were administered, and written informed consent was obtained. Respondents were informed about the ethics and their right of voluntary participation. The respondents were guaranteed confidentiality and anonymity of their responses in the publication.




RESULTS


Sociodemographic Characteristics

The majority of participants were middle-aged. About 80.2% of respondents were male and 68.5% were married. A majority, 62.8%, of the participants did not have a university degree and 60.0% were earning <50,000 rupees per month. Almost equal proportions were from rural and urban areas (Table 1).



Use of Various Media Channels

The research investigation involves filling out questionnaires, both before (t1) and after (t2) the first reported case of COVID-19 in Pakistan. The media were considered to be an information provider and awareness creator. People use different types of media—either exclusively or in combination—to acquire information. Different types of media correlated at a low or moderate level for each instance of data collection. However, there was a very high correlation for each type of media when comparing t1 and t2. The daily users of social media increased from 46.1 to 54.7% from t1 to t2. The proportion of weekly users of social/digital media stayed almost the same. Electronic media (news portals) were the most widely used among participants (62.5% at t1 and 71.7% at t2). The use of newspapers and magazines decreased significantly, as 64.3% of respondents were not using them in March compared to 45.1% in February (Table 2).


Table 2. Frequency of media use before (t1) and after (t2) the first reported case of COVID-19 (n = 384).
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Awareness and Knowledge Related to COVID-19

The first response in February depicts an overall low level of knowledge regarding COVID-19 among participants. At t1, 37.5% of respondents knew that the coronavirus is a contagious viral disease, whereas 51.8% were aware of the transmittable nature of coronavirus at t2. The droplet route of coronavirus transmission was known to 29.2% (t1) and 42.4% (t2) of the sampled population. That coughing and sneezing of viral material spreads the infection to healthy people was correctly identified by 36.7% of the respondents initially and that knowledge level had increased to 63.3% in the second response. At t1, 22.7% of participants knew that coronavirus treatment is only supportive, while 51.6% confirmed this statement at t2. In February, 15.4% erroneously judged the statement that a vaccine is available to be correct, whereas only 0.5% did so in March (Table 3).


Table 3. Correct knowledge related to COVID-19 in February (t1) and March (t2) 2020 (n = 384).
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Awareness regarding the symptoms of COVID-19 indicated a noteworthy increase in knowledge among participants. At t1, about one third provided correct responses to all the different kinds of symptoms, whereas this was about two thirds at t2. The general public's correct response rate related to complications of COVID-19 was much lower. Fewer than 23% in February and fewer than 33% in March identified pneumonia and organ failure as complications of COVID-19 (Table 3).

The results of the questions about preventive measures to be adopted indicated that 32% of respondents were conscious of frequent handwashing in February. This response had increased significantly to 85.4% in March. For all other preventive measures, the correct responses increased as well, but at a lower level, from about one third correct answers to slightly more than half. Whereas, only a quarter of respondents judged the isolation of suspected cases in quarantine to be important for preventing the spread of infection in society at t1, more than half did so at t2. The same increase was visible in relation to the statement that a lockdown helps in following social distancing (Table 3).



Knowledge Gains Over Time and Associated Factors

The changes within three subscales related to COVID-19 awareness (general, symptoms, and preventive measures), as well as total awareness as the combination of all three subscales, are presented in terms of mean differences in Table 4. For all scales, knowledge increased significantly over time.


Table 4. Knowledge related to COVID-19 in February (t1) compared to March (t2) 2020 (n = 384).
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Using three linear regression models, we analyzed the factors associated with knowledge (all knowledge items combined in one score) related to COVID-19 at t1, at t2, and those factors associated with knowledge gains over time (between t1 and t2). Socio-demographic characteristics are not significantly associated with knowledge, except for an inverse relationship with income at t2. Although not significant, people of younger age, female, and living in urban areas had a greater likelihood of better knowledge related to COVID-19 at both t1 and t2. Nevertheless, knowledge gains were higher within those groups with lower knowledge levels at t1. Respondents with a higher educational level had greater knowledge at t1 and t2, and also demonstrated greater knowledge gains.

More frequent use of social media and electronic media was associated with lower levels of knowledge in both surveys. Although the use of electronic media is significantly inversely related to knowledge at both t1 and t2, this does not hold for the changes in knowledge over time: more frequent use of electronic media is associated with higher knowledge gains from t1 to t2 (B = 0.522, p = 0.018). The variance explained by the variables included in the models is <5% for all three models (Table 5).


Table 5. Factors associated with knowledge (gains) related to COVID-19 (n = 384).
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Relationship Between Gender, Residence, and Information Related to COVID-19

Differences in knowledge related to educational level, gender, residence, income, and age of the respondents were investigated. The statistical outcomes revealed that all variables were non-significant in respect to age and income of the sampled population. Preventive measures to be adopted at t1 were only significant with respect to gender and residence and at t2 with respect to education (Table 6).


Table 6. Relationship between gender, residence and information related to COVID-19 (n = 384).

[image: Table 6]




DISCUSSION

The COVID-19 pandemic is one of the most challenging threats to society and public health since World War II, due to its global spread and its effects on almost every aspect of life. The media as social organization may play a vital role because it endorses adaptive measures to promote awareness and knowledge about health-related issues and encourages compliance with precautionary actions (8). The media enjoy widespread rapid access, and, therefore, serves as the major source of information for the general public during the infodemic of COVID-19. An infodemic refers to a rapid and far reaching spread of both accurate and inaccurate information. In this scenario, a global epidemic of misinformation creates severe consequences for public health. Defective and fabricated information could create panic among the masses and affect the psychological well-being of society. Hence, WHO emphasized the role of media to curb the false information and provide accurate information to people so they are well informed to act appropriately (25).

The COVID-19 epidemic in Wuhan, China, was reported worldwide, including in Pakistan (5, 13). More focused reporting was observed in the media after their global spread, as emphasized by social responsibility theory. The theory of social responsibility states that it is the professional obligation of the media to recognize the needs of the community (26). Pakistani print, electronic, and social media placed more emphasis on the adoption of preventive measures after the first case was reported in Karachi, Sindh, on 26 February 2020. The use of mass media during the initial phases of the event as a quick, effective, and evident mediator was also suggested by Rogers (27). Media outlets in Pakistan are covering the daily COVID-19 statistics. Lockdown in Pakistan led the general public to be concerned about the 2019 Novel Coronavirus (23, 24). The present research investigation evaluated the role of media awareness campaigns in shaping the perceptions of the general population toward COVID-19 in Rawalpindi. The general population utilized different types of media during the COVID-19 pandemic to access information (28). Our investigation shows that the number of users of social and electronic media increased during the coronavirus pandemic, a finding that is reinforced by further international surveys (29, 30). The number of users of print media decreased in the present study between t1 and t2. This decrease might be due to fear among users regarding COVID-19 transmission through the newspaper or by the vendor (31). Similar results were reported in India (32).

Pakistan is a male-dominated society; therefore, the majority of participants visiting the research investigation site were male (33), because tasks outside the home are considered to be the responsibility of males. Although gender inequalities have been reported in the education system in Pakistan (34), no significant differences in gender responses were observed in relation to general awareness or knowledge of the symptoms of COVID-19 in either the pre- or the post-response. Education plays an important role in understanding the medical awareness (35). The finding of low level of information in the present study in any section of the final response may be correlated with the low proportion of high educated respondents as well as the large number of respondents from rural areas. Globally, a growing body of literature reported that there was better health awareness with higher education and urban background (36, 37). Information inequalities may be linked with socioeconomic disparities because almost 90% of the respondents' families were earning <75,000 Pakistani rupees, which is an aspect closely linked with low information levels. An investigation in the United States also showed that low health awareness levels were associated with low socioeconomic status (38).

In Pakistan, many people, especially from rural areas, have the belief that there is no coronavirus and the news items related to COVID-19 are just exaggerations by the media (39). Nearly half of the sampled population in this investigation was from a rural background. The knowledge level was lower in the rural sample than in the urban sample. Although there was an increase in COVID-related knowledge among the rural population after the media awareness campaign in the country, still half of the rural group was ignorant of important aspects. The lack of awareness and misconceptions associated with COVID-19 in the rural populace may be interconnected with low literacy and the prevalence of conspiracy theories (40). Less educated individuals are more likely to believe in false myths (41). The conspiracy theories against COVID-19 are prevalent not only in Pakistan but also in other countries at a global level due to the novelty of the virus (42). Therefore, there is an urgent need that social media and other media networks are engaged in providing accurate information to people so they can act appropriately to save themselves and their next ones from COVID-19.

Overall, the respondents' knowledge related to the coronavirus increased. However, one needs to critically judge whether the anticipated outcomes were achieved solely through effective communication strategies based on the knowledge gap hypothesis (20). Moderate COVID-19 awareness among the general population has been reported in India (43). The level of awareness has been assessed as high among residents of China (44). Our study provides some hints that electronic media in particular may lead to knowledge gains as these are the most commonly used source of information not only for educated and urban people but also for people living in rural areas and with low education (45). However, the ubiquitous presence of COVID-19 in the media makes comparisons between low and high levels of exposure to media campaigns quite challenging. Furthermore, the diffusion of innovation theory also proposes that acceptance takes time and that individual's pass through various phases in the adoption procedure and may acclimatize to the concept during the later phases. Therefore, future investigations may discover improved health awareness among participants related to further items, whereas only limited progress was seen in our study, such as that related to the complications of COVID-19 (26).

The media as a modification agent can affect the behavior of individuals to enable improved well-being by acclimatizing them to the precautionary measures that halt the spread of the virus. Prevention is the essence of public health (46). China successfully controlled the epidemic in Wuhan by applying the preventive approach (47). It is the responsibility of the media to provide timely and correct information for health education and the promotion of prevention strategies. The government, in collaboration with the media, has to address the challenge of information inequalities. Rich clients of the media in Pakistan have access to high-quality and timely information. But information regarding COVID-19 is also the right of people living in rural areas and of vulnerable populations, such as refugees (48). There is a need for guidance to recognize the importance of the media for disseminating information related to the coronavirus. Health journalism requires sound knowledge related to infectious diseases. Lack of knowledge makes it challenging for journalists to describe this public health pandemic.


Limitations

Our study sheds some light on the importance of the media in these times of the coronavirus pandemic. The results are valuable due to the large sample size. The response rate of 100%—without any missing items—indicates that the public is highly aware of the topic. However, the results need to be interpreted with caution because this research does not allow for a classical randomized or experimental study design. We were only able to distinguish between the frequency of use of various media channels. Because of the almost ubiquitous prevalence of information related to COVID-19, one might expect that even a relatively low frequency of media exposure provides information to the public. Furthermore, the results of the linear regression models indicate that there are more variables that were not included (such as health status or interest in health-related issues, and other sources of information like friends, family, healthcare providers etc.), which may further impact upon awareness and knowledge related to COVID-19.




CONCLUSIONS

The results of this study show an overall positive effect in knowledge gains related to COVID-19 as the people acknowledged that they went to media sites for health awareness and their knowledge increased over the 4 weeks' time period. This knowledge gain ultimately encourages the use of healthy behaviors and avoids undesirable deviations in behavior among targeted populations. The investigation also highlighted the choice of media used by the participants. The numbers of social and electronic media users increased significantly during the coronavirus pandemic. It is important to communicate preventive information via the most frequently searched media to enable rapid circulation. Low preventive health awareness was associated with socioeconomically deprived groups. There is a need to develop user-friendly and indigenous communication strategies to improve the knowledge of COVID-19 among masses. Active collaboration between the government and media stakeholders is vital to safeguard the population during the COVID-19 pandemic.

The survey suggested a need for pilot studies utilizing the media during pandemics and epidemics by healthcare stakeholders for the development of rapid and timely information communication strategies. Infodemics related to infectious diseases should be addressed through effective policymaking and implementation. There is a need for inclusion of accurate information on infectious disease reporting based on rational health communication so that infodemics can be avoided in future outbreaks. Governments should address challenges to overcome health communication barriers among different social classes.
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The scientific call for vaccination against the COVID-19 pandemic has met hesitancy, postponement, and direct opposition of parts of the public in several countries. Mistrusting the COVID-19 vaccine, distrusting the authorities, and unrealistic optimism, are three major reasons employed in justifying vaccine hesitancy. The present study examines two major issues. First, it strives to identify individuals that are unwilling to adhere to the vaccination process, more strongly question the effectiveness and necessity of the COVID-19 vaccine, and wonder about potential covert reasons for its administration. Second, it investigates associations between such “conspiracy” claims and the actual rejection of the vaccine. We assume that individuals belonging to social groups which are partly excluded by the general society will be less willing to fulfill the demands of this society, more inclined to reject the vaccine and associate it with some hidden conspiracy. A relatively large sample of the Israeli public (N = 2002) has responded to an anonymous questionnaire pertaining, among other things, to vaccine hesitancy and the individual level of vaccine uptake. Previous research has mainly examined the reasons for vaccine hesitancy. The present study's results indicate that three out of four social exclusion criteria (young adulthood, low level of income, and orthodox religiosity) have negatively predicted vaccine uptake and positively predicted three types of reasoning for vaccine hesitancy. Young adulthood was the strongest predictor of vaccine rejection. Attempts at convincing hesitating individuals to uptake this vaccine have often failed in many countries. As varied reasons underlie vaccine refusal, it is suggested that the approach to different vaccine rejecting groups should not be generic but rather tailor-made, in an attempt to influence their perceptions and behavior.

Keywords: vaccine hesitancy, vaccine rejection, conspiracy theories, partially excluded social groups, COVID-19


INTRODUCTION

The COVID-19 pandemic has caught countries worldwide unprepared for coping with this plague and without a supply of an effective vaccine. Vaccines are considered one of the most successful public health interventions of the 20th century for containing infectious diseases (1). Recent data show that most of the inhabitants of Europe (2), North American (3, 4), and South American countries (5) are willing to be vaccinated against this pandemic. The majority of the Israeli population has already been inoculated, at least once, against the COVID-19 virus (6). However, despite the substantial risk of this pandemic, a substantial number of individuals all over the world express vaccine hesitancy and vaccine rejection. It should be noted that vaccine hesitancy is not a specific characteristic of the COVID-19 endemic. It is as old as the vaccine itself, and was also observed in previous pandemics [e.g., (7–10)].

Previous Israeli studies have found differences in vaccine hesitancy among health professionals (11, 12). The present study examines hesitancy in the general Israeli public and examines two major subjects. The major issue, which has hardly been examined empirically, refers to the impact of belonging to a socially excluded or partly excluded group, on vaccine rejection. In terms of Israel, “vaccine rejection” refers to one's status concerning the full vaccination process, which is required of Israeli citizens (i.e., to date, two vaccines and a booster). The second concern is vaccine hesitancy, which is expressed by questioning the necessity and effectiveness of this vaccine. These doubts frequently involve suspicions, leading to the perception that administering it to the public is associated with some kind of conspiracy.

A recent worldwide study explains COVID-19 vaccination hesitancy by mistrust in several key actors, including scientists, domestic healthcare professionals, and politicians (13). Additional research claims that this vaccine hesitancy often reflects conspiracy beliefs (14). These ideas have flourished with the COVID-19 pandemic, due to the spectacular rate of medical misinformation (15), and a growing readiness to accept statements from sources that question the legitimacy of the political system (16, 17). Conspiracy theories have been defined as “attempts to explain the ultimate causes of significant social and political events and circumstances, with claims of secret plots by two or more powerful actors” [(18), p. 4]. Heightened collective uncertainty and fear characteristics of social crises might enhance attempts to explain this threatening, complex and unpredictable situations, in terms of conspiracy beliefs (19, 20). Freeman and Bentall (21) claim that although false conspiracy theories are not supported by evidence, those who hold them believe that the present crisis is falsely presented by some unknown power, which presents the public with a cover-up narrative of the actual situation.

Attempts to understand the identity of those who regard vaccinations as involving a conspiracy of some unknown power, claim that less educated people hold these beliefs more often (22) and that individuals of lower-income and education, as well as those who regard themselves as politically powerless, are more susceptible to conspiracy theorizing about the origins and severity of the current pandemic (23). An additional review of 97 articles confirms that women, young adults, low education, and low-income individuals, as well as extremely religious and non-liberal people, are more prone to vaccine hesitancy (24). An Australian study (25) adds that living in disadvantaged areas and holding more populist views are associated as well with higher vaccine hesitancy.

In addition to the above already established findings concerning characteristics of vaccine hesitancy and vaccine dissenters, we suggest that in case of an epidemic, people who belong to social groups which are partly excluded and perhaps less appreciated, as well as those who deliberately choose to isolate themselves from this society, are more likely to believe in conspiracy claims. Furthermore, they are more likely to reject the vaccine aimed at coping with this plague. However, there is hardly any empirical data concerning the impact of being part of such a group on the decision of whether or not to be vaccinated.

In line with Douglas' (26) analysis of the functions of conspiracy and the identified characteristics of those who hold conspiracy ideas more readily (13), we assume that in many cases the conspiracy beliefs expressed in cases of vaccine hesitancy and rejection may have a distinct social function. These responses can constitute channels of the objection, employed by individuals who feel that they are either partly excluded from the general society, or are not well-assimilated within it.

The European Commission (27) has pointed out the objective risk factors, which may exert a negative influence on the prospect of social inclusion: low income, unskilled labor, poor health, low education level, school dropout, inequality, immigration, discrimination, and racism, old age, divorce, and living in a “problem accumulation area.” Rather than defining marginalization in such generality, we claim that belonging to a socially excluded, or partly excluded group constitutes a subjective lens through which people look at reality. In contrast, taking part in social interactions and feelings included helps people sustain their psychological well-being (28). Hence, those who feel socially excluded are likely to suffer aversive psychological consequences (29, 30). Theoretical analyses claim that relational evaluation is a key mechanism in understanding the degree to which such exclusion causes negative psychological outcomes, and promotes behaviors aimed at safeguarding this evaluation (31, 32).

We believe that in terms of the Jewish population of Israel, the individual sense of being segregated may be associated with belonging to the four following groups. Lower-income and lower education levels are two attributes that may make people feel that their chances of improving their living conditions are rather scarce and that they are already partly excluded by the general society (33). There is growing evidence that income inequality is associated with mental health outcomes and may cause status anxiety, clinical depression as well as a low self-perception (34). Ultra-orthodox religiosity, which promotes the disagreement on the issue of what Jewish identity is mainly about, constitutes a third potential exclusion reason. The orthodox perspective is that being Jewish is mainly a matter of religion, while the majority of secular Jews tend to regard Judaism mainly as a matter of ancestry and culture (35). Ultra-orthodox individuals wish, therefore, to exclude themselves from the secular way of life of the general society, and live as a separate social entity most likely in segregated and closed communities. Young adulthood may constitute a fourth reason for feeling exclusion. Young adults who are well aware of the fact that they have not as yet become a part of the grownup society, are likely to wonder how their lives will look like in the future, and whether they will succeed in establishing a desired social or professional position when they will grow (23). There is no clear definition for the developmental stage of young adulthood, but since its developmental tasks are attained at different stages, the consolidation of adult status is likely to be achieved closer to the end of the third decade of life (36). In line with this analysis, young adulthood is determined, in the present study, by the 20–39 years' age range.

The Israeli government currently demands all inhabitants to show good citizenship and social responsibility to fellow Israelis, by being vaccinated against the COVID-19 pandemic. We assume that individuals who belong to partly excluded social groups, as were presented in the above paragraphs, are more likely to express criticism of the integrity and the intentions of the authorities, as well as the pharmaceutical companies, and to feel that some conspiracy underlies the vaccination request. Furthermore, we expect them to respond negatively to this governmental request to complete their vaccination process.

The present study examines three modes of conspiracy claims in response to the vaccination request. First, suspect the authorities (37). Research has shown that conspiracy theories are likely to channel people's feelings of resentment toward political targets and to support radical attitudes (38). Second, questioning the integrity of the pharmaceutical companies: a general feeling of missing relevant information concerning the vaccine's effectiveness (39, 40), and concerns about unforeseen side effects and risks of this vaccine (2, 5). A third, indirect claim of conspiracy, which is phrased in terms of unrealistic optimism, argues that the risk of this plague, as presented by the authorities, is highly exaggerated and unjustified (41). Unrealistic optimism is a much wider concept which is defined as the “tendency for people to believe that they are less likely to experience negative events and more likely to experience positive events than are other people” [(42), p. 65]. In the present case, unrealistic optimists regard the threat of this pandemic as irrelevant to themselves, believing that they are more resilient than most people (43), and are less likely to experience negative events in general and to be infected by the COVID-19 virus, in particular.

Two hypotheses were examined:

a. Younger age, lower education level, lower income, and a higher level of orthodox religiosity will negatively predict individual vaccine uptake and will positively predict the three modes of conspiracy claims (distrust in the authorities, distrust in the vaccine, and unrealistic optimism).

b. Direct, as well as indirect, conspiracy claims concerning the COVID-19 vaccination will be positively correlated with each other, and will negatively correlate with individual vaccine uptake.



METHODS


Data Collection

Individuals from all over Israel (N = 2002) have responded between October 8-12 2021 to an online questionnaire, distributed by an Internet Panel company that has a database of more than 65,000 panelists, representing the varied demographic groups in Israel (https://sekernet.co.il/). The respondents that are registered were approached directly by the company, without any disclosure of their identity to the researchers. To enable a representative sample, a stratified sampling method was employed, aligned with the data published by the Israeli Central Bureau of Statistics regarding geographic distribution, gender, and age. The study was approved by the Ethics Committee of the Tel Aviv University, #0003903-1 from September 30, 2021.



Participants

Participants are 2002 individuals representing all parts of the Israeli Jewish population. Table 1 presents their demographic variables shows that their ages range from 18 to 82 years, 51% of them are females and 49% are males. They represent wide ranges of religiosity, income levels, political attitudes, and years of education. 68% of them have been vaccinated three times as requested.


Table 1. Demographic characteristics of the participants.
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Measures
 
Level of Vaccine Uptake

Israeli residents were requested, to date, to be vaccinated three times against COVID-19 (the third vaccine is a booster). The degree of vaccine uptake was determined by a single item: “To what extent are you currently vaccinated against the COVID-19?” The four-point response scale ranges from 1 = not vaccinated, to 4 = Vaccinated three times.



Concerns About Potential Conspiracies

This scale which has been devised for the present study includes three sub-scales. The first (eight items, Cronbach's α = 0.885) refers to a disbelief in the COVID-19 vaccine (examples: “There is not enough scientific support for the effectiveness of this vaccine”; “The COVID-19 vaccine prevents the human body from developing its natural antibodies”). The second sub-scale (three items, α = 0.730) pertains to disbelief in the authorities (examples: “The COVID-19 vaccine represents a conspiracy of the authorities”; “The COVID-19 vaccine is aimed at controlling and supervising people”). The third scale (four items, α = 0.872) pertains to unrealistic optimism (examples: “The doctors' warnings on the risk of the COVID-19 pandemic are exaggerated”; “I cope with health issues better than other people, therefore, I don't need this vaccine”). The 5-point response scale ranged from 1 = Do not agree at all, to 5 = Agree very much.

The five investigated demographic attributes were defined as follows:

Young adulthood. Respondents indicated their age in years.

Religiosity was determined by the question “How would you define your level of religiosity?” The four response options were: 1. Secular, 2. Traditional, 3. Religious, 4. Ultra-orthodox.

Income level was established by the following item: “The average income of an Israeli family today is 18,671 NIS per month. Your family's income is 1. Much lower than this average, 2. Lower than this average, 3. About this average, 4. Higher than this average, 5. Much higher than this average.”

Political attitudes were determined by the following item: “How would you define yourself politically as far as foreign affairs and security policies are concerned?” The five response options were: 1. Extreme left, 2. Left, 3. Center, 4. Right, 5. Extreme right.

The level of education was determined by the item “What is your education level?” The five response options were: 1. Primary education, 2. Secondary education, 3. Higher than secondary education (vocational), 4. Bachelor's degree, 5. Masters' degree or higher.




Statistical Analysis

The hypotheses were examined by means of a path analysis/Amos Structural Equation Modeling, in which the four predictors and the four predicted variables were controlled for each other [IBM, SPSS, https://www.ibm.com/il-en/marketplace/structural-equation-modeling-sem; (44)]. Maximum likelihood estimates were employed and examined a saturated model, as we did not find any studies that supported an alternative model. It is important to note that in a saturated model, there is no need to examine a model fit as the default and the saturated model are the same (45). This saturated model (all paths are examined), which examined this hypothesis, included the four demographic attributes as the predictors; the three conspiracy expressions and the level of vaccination were the predicted variables. The variability in vaccine uptake according to demographic characteristics of vaccinated vs. none-vaccinated individuals was examined using t-test. All statistical analyses were performed using IBM SPSS and AMOS software version 26. P-values lower than 0.05 were considered as statistically significant.




RESULTS

Hypothesis A claimed that younger age, lower levels of education and income, as well as more orthodox religiosity will negatively predict vaccine uptake and will positively predict each of the three conspiracy expressions.

The path analysis indicated the following (Figure 1): (a) Age of the respondents was positively correlated with levels of education and income and negatively correlated with orthodox religiosity. This religiosity was negatively correlated with the level of income and with formal education. Income is positively correlated with the level of education.


[image: Figure 1]
FIGURE 1. Standardized estimates of path analyses of demographic characteristics predicting vaccine hesitancy and uptake. Thin paths are insignificant. Thick path p < 0.01.


(b) Three out of the four demographic attributes negatively predicted the vaccination status. Higher vaccine uptake was positively predicted by older age and higher income and negatively predicted by orthodox religiosity. It was not significantly predicted by the level of education. These results generally supported the first part of the first hypothesis.

(c) In line with the second part of this hypothesis, younger age and lower income positively and significantly predicted each of the three claims of covert intentions (distrusting the vaccine, mistrusting the authorities, and unrealistic optimism). Higher claims of mistrust were made by younger and low-income respondents. A lower level of education negatively and significantly predicted unrealistic optimism, and a higher level of religiosity positively predicted distrust in the authorities.

(d) Despite the differences among the three modes of vaccine rejection, they correlated positively with each other, indicating that all of them were likely connected to a more general source of conspiracy claims. In addition, all these three claims correlate negatively and significantly with vaccine uptake, thus can be viewed as attitudes that lead to action. Those who expressed a higher sense of conspiracy failed to complete their vaccination process to a greater extent.

A further examination of the variability of level of vaccination according to the demographic characteristics was done by computing T-tests which compared these attributes of the individuals who have been vaccinated three times, with those who did not vaccinate at all. Table 2, presenting these comparisons, shows that the vaccinated group surpasses the none-vaccinated group significantly on levels of education (medium effect size), age (large effect size) and income (medium effect size). The vaccinated group scores lower on level of religiosity (large effect size). No gender differences were found between the two groups. These findings constitute additional support for the path analysis results.


Table 2. T-tests comparing the demographic characteristics of individuals vaccinated three times vs. none-vaccinated individuals.
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DISCUSSION

The present study examined the impact of belonging to a partly excluded social group on the level of vaccine uptake, and its association with perceived “conspiracy” theories. The study was conducted during October 2021, a period characterized by an ongoing decrease in levels of COVID-19 infectivity, and an increase in levels of vaccinations. The request for the COVID-19 vaccination raised strong public claims of some hidden conspiracies which were directed at the pharmaceutical companies and the political authorities. Previous research linked conspiracy beliefs with vaccination hesitancy (46) suggesting that conspiracy beliefs may undermine the motivation to take action in case of a pandemic (47). The World Health Organization (48) claimed that vaccine hesitancy was increased by the following causes: (1) people's belief that they are at low risk of contracting COVID-19, or that the consequences of becoming infected will not be severe; (2) people's lack of confidence in the vaccines' effectiveness and specific beliefs that the COVID-19 vaccine was rushed and not tested thoroughly; (3) the trust in the vaccine efficiency was undermined by the regulation to wear masks and to maintain social distancing despite being vaccinated; and, (4) skepticism about covert profit motives of pharmaceutical companies. Furthermore, people were inevitably exposed to misinformation, rumors, and a variety of false conspiracy theories, which could have eroded their confidence in the vaccine specifically and the vaccination program, in general.

The WHO (48) criteria for vaccine hesitancy referred to the general public. Several studies pointed at demographic characteristics which were associated with vaccine hesitancy and conspiracy ideas [e.g., (22, 23)]. These studies did not associate vaccine rejection with belonging to groups that were partly excluded from the general society, nor did they claim that these conspiracy ideas would be endorsed more readily by individuals who were part of such groups (49, 50). The present study clearly shows that belonging to any of the partly excluded young adults, low income, low education, or higher religiously orthodox groups, negatively impacted the vaccine uptake. Young adults, who may wonder whether they will succeed in establishing their desired social position in the future (23), are not generally considered as individuals whose place in society is still undetermined. They are not regarded as partly marginal like the low income group. However, it cannot be argued that young adults may be hesitant to get vaccinated against the COVID-19 due to relatively lower risks to their health, compared with older adults. This appears to be the case, despite the fact that the Israeli Ministry of Health (51) indicated contrarily, that the Israeli young adult age group (aged 20–39) has suffered a higher percentage of Coronavirus infections compared to the other age groups.

Previous research assumed that those who postponed being vaccinated would eventually reject this vaccine altogether [e.g., (14)]. The present data showed that vaccine hesitancy and questioning the effectiveness and necessity of the vaccine were indeed negatively correlated with vaccine uptake. We are not aware of a prior study that has demonstrated empirically a direct impact of being a part of such excluded social groups, on actual vaccine rejection. Our data showed further that belonging to one of these groups predicted higher rates of the three conspiracy claims as well, although less consistently.

The present study indicated that individual vaccine status, i.e., the actual level of vaccine uptake (out of the three required injections), was significantly predicted by belonging to a partly excluded social group and that being a young adult impacted most strongly vaccine rejection and hesitancy: the younger the age, the greater the hesitancy and rejection of this vaccine. What characterizes members of this group? Young adulthood requires the adoption of new roles and statuses and achievement of success in several domains concurrently: leaving the parental home to establish one's residence, gaining financial independence, completing school, progressing into full-time employment, getting married, and becoming a parent (52, 53). These actions emphasize the fragility of the process of personal development which is tested anew during young adulthood (54). The constant awareness of young adults of the assignments which lay ahead of them, and the vital importance of succeeding in them, constantly emphasize their sense of not being assimilated yet in the adult society (55–57). Furthermore, the present results indicate that two of the investigated demographic characteristics, constitute the best predictors of both vaccination uptake and hesitancy: young adulthood and the lower income.



LIMITATIONS

The major limitation of this study is common to all studies which employ the self-report technique. We assume that the information provided by the participants is both sincere and exact since they are defended by anonymity. However, there is no way to test this assumption. Second, we have used short forms of the scales that were previously employed. Although these short scales have retained their high reliabilities, employing the full scales is still recommended. A third limitation is that the present study examines vaccination hesitancy and refusal only among Israeli Jews, who may feel excluded in part from the general society. Further research should investigate as well Israeli Arabs, who constitute a large Israeli minority, which is likely to feel partly excluded by the general public (58).



CONCLUSION

One study of the public's attitudes toward the COVID-19 virus vaccine recommends creating an environment that will make the vaccine more available and increase social influence by using the recommendations of particularly trusted experts. The assumption is that these experts would increase the public's motivation and compliance by dialogues about the safety and benefits of this vaccine, as compared to the risks and uncertainty associated with it (48). Another analysis regards the belief in COVID-related conspiracy theories as to the source of the resistance to both preventive behaviors and future vaccines for this virus. It recommends a confrontation of both conspiracy theories and vaccination misinformation, to prevent further spread of the virus by politically conservative American outlets that have supported COVID-related conspiracy theories (23). The present study demonstrated empirically that belonging to a partly excluded social group negatively affected the COVID-19 vaccination. We believe, therefore, that in such cases of vaccine rejection more efficient approach would be to fit a tailor-made message to each specific group independently. Members of these groups could be encouraged to uptake the vaccine provided that they will be approached by trusted and respected group leaders with whom they may identify and whose messages they can accept. Each group should be approached differently. More sophisticated individuals would appreciate a presentation of the pros and cons concerning this vaccine, whereas other groups are more likely to prefer clear-cut information presented by an authority figure. Thus, for instance, there is reason to believe that more orthodox religious people will listen more readily to an orthodox religious authority figure, rather than to public health officials. Future studies should investigate the contribution of individual sense of social exclusion to vaccine rejection and the psychological means employed by members of socially excluded groups, that impact their adherence or rejection of the request to be vaccinated against COVID-19.
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Introduction: Physician–patient conflicts in China have increased more than ten times from the 2000s to the 2020 and arouse heated discussions on microblog. The outbreak of the COVID-19 pandemic is believed to have brought a turnaround in the physician–patient relationship. However, little is known about the similarities and differences among the views of opinion leaders from the general public, physicians, and media regarding physician–patient conflict incidents on microblog, and whether the outbreak had an impact on this.

Objective: This study aims to explore how opinion leaders from the physicians, general public, and media framed posts on major physician–patient conflict incidents on microblog, and compare the microblog post frames before and after the COVID-19 pandemic. The findings will provide more objective evidence of the attitudes and perspectives of the health professionals, general public, and media on physician–patient conflicts, and the influence of pandemics on physician–patient relationship.

Methods: A comparative content analysis was conducted to examine the posts (n = 941) of microblog opinion leaders regarding major physician–patient conflicts in China from 2012 to 2020.

Results: Post-pandemic microblog posts used more cooperation, positive and negative frames, but mentioned less health-related knowledge; no difference was found in the use of conflict and attribution frames. Results on the use of frames by opinion leaders from different communities found that the media used more conflict, cooperation, attribution, and positive frames, but used fewer negative frames and mentioned less health-related knowledge than general public and physicians. Results on the use of frames for different incidents found that incidents of violence against physicians used more cooperation, positive and negative frames and mentioned less health-related knowledge; in the contract, incidents of patient death used more attribution frames and mentioned more health-related knowledge.

Conclusion: The physician and general public opinion leaders share some similarities in their post frames, implying that no fundamental discrepancy between them regarding physician–patient conflict incidents. However, the imbalanced use of frames by media microblogger would cultivate and reinforce the public perception of physician–patient contradictions. After the COVID-19 pandemic, more cooperation and positive frames were used in the posts, indicating an improvement in the physician–patient relationship in China.

Keywords: physician-patient relationship, opinion leader, framing, microblog, COVID-19


INTRODUCTION

Physician–patient conflicts have increased more than ten times from the 2000's to the 2010's in China (1) and have a substantial effect on physician–patient mistrust and relationship (2). Nie et al. (2) found that intense physician–patient conflicts increased the physicians' defense, further exacerbated physician–patient communications, and produced poorer health outcomes and negative news reports, finally leading to more serious physician–patient mistrusts and conflicts. Many factors account for the poor patient–physician relationship in China, including the complicated medical system, limited medical resources compared to the large population, and high medical costs (3). These factors lead to limited patient encounter time and insufficient physician–patient communication, which further cause dissatisfaction and even serious conflicts between physicians and patients (3, 4).

Social media offers an optional channel for physician–patient communication. Compared to face-to-face and online e-health service communications, microblog provide a more open, comfortable, and relatively equal platform for physician–patient communication (5, 6). When communicating on a microblog, patients are usually not in an emergency situation, and physicians are less stressed as they are away from their workplace. It is more valuable in Asian contexts since online communication can reduce patient's inhibitions of expressing their concerns and emotions in face-to-face situations and could possibly strengthen physician–patient communication (7). Therefore, an increasing number of physicians and patients worldwide have turned to microblog to communicate, disseminate, and discuss health-related issues (8, 9).

Opinion leaders refer to people who influence other's opinions or attitudes on social issues (10), including health education and promotion (11). Microbloggers can be verified by microblog platforms as health professionals, media, or celebrities. Some of these verified microbloggers have attracted millions of followers on Sina Weibo. Recent studies have found that these verified microbloggers have the ability to disseminate information and share their views on social issues with their numerous followers; therefore, they act as opinion leaders on social media (12). Opinion leaders on microblog could affect public opinion regarding health topics and the adoption of healthy behaviors (13, 14), such as reinforcing the stereotypes of mental illness, tobacco use (15), and disease prevention (16). Han and Wang (13) found that verified microbloggers have higher connection scores (in-degree and out-degree) than non-verified microbloggers, and the top influential verified microbloggers hold central positions in the information flow process on health-related topics.

Physician–patient conflicts, especially violence incidents, have aroused heated discussion among microbloggers from various communities (physicians, the general public, and media) (17). It must be recognized that since the opinion leaders come from different backgrounds, they have distinct standpoints: physicians represent the health professional perspectives, the general public understands and perceives issues from a patient's perspective, and the media concentrates on physician–patient conflicts to promote audience interest and garner attention (18). The differentiated standpoints lead to different concerns and framing strategies. Lu et al. (7) found that different stakeholders have different concerns about the online health community: patients focused on topics related to lung cancer symptoms and diabetes drugs, caregivers were more concerned about topics related to lung cancer drugs, and patients expressed more emotions than caregivers and health professionals.

Framing theory points out that media reports shape public's understanding of news story through utilizing certain reporting frames (19). Within the social media context, message frames of opinion leaders also would define trending topic's emphasis and thereby influence public's interpretation and opinion of the topic (20, 21). Message frame refers to the speaker's structured reporting or presentation style, including viewpoints, words, and sentence patterns (19, 22). Nip and Fu (20) found that media microbloggers utilized more thematic frame on corruption issues than government, independent news sources, and other microbloggers; and have more emotional expressions than other types of microbloggers. It demonstrated that opinion leaders from different communities on social media utilize different message frames to discuss news and further influence their followers' interpretations and evaluations of a specific issue or incident (20). On health issue, different stakeholders also adopt different message frames to express their opinions on microblog, which contribute to public opinion regarding health topics, the patient's adherence to their physicians, and, ultimately, the effects of the prescribed treatment (17, 18, 22, 23).

Violence against physicians in China have aggravated since 2010. Lancet called for protecting Chinese doctors on January 2020 since “the attack scale, frequency and viciousness on Chinese doctors are particularly severe” (24). Chinese health workers behaved responsibly and even devotionally during the COVID-19 pandemic. Public also showed comprehension and appreciation for physicians according to the media reports (46, 48). It was hoped that the physician–patient relationship would improve since the COVID-19 pandemic (25); however, a few physician–patient conflicts still have been reported since 2020. Therefore, a comparison analysis of opinion leader's microblog posts on physician-patient conflicts before and after COVID-19 pandemic could provide empirical evidence for the change of public opinion and physician-patient relationship. Besides, previous studies have concentrated more on incidents of violence against physicians (26). However, patient death incidents and no death incidents causing physician–patient conflicts have also aroused public attention, such as the Yulin mother suicide incident (2017) and physician's selfies in the operating room (2014).

Previous studies on physician–patient communication and relationship mostly adopted survey or interview (27, 28), which might have self-report bias and cannot reflect the dynamic interaction process among different groups. Therefore, to systematically investigate different stakeholders' perspectives on physician–patient conflicts and the change before and after COVID-19 pandemic, this study tries to explore message frames of posts by opinion leaders from physicians, the general public, and media on major physician–patient conflicts on microblog from 2012 to 2020. Findings will extend our understanding of consensus and discrepancies between patients and physicians with respect to their cognitive roles, mutual expectations, and communication. This study will provide more objective evidence of the attitudes and perspectives of health professionals, the general public, and media on physician–patient conflicts through content analysis. Opinion leaders influence their followers' attitudes toward physician–patient topics, which may further affect physician–patient offline relationship and healthcare outcomes (2). Therefore, this study will also contribute to building a foundation for future studies on strengthening physician–patient communication, enhancing physician–patient relationship, and expanding health knowledge discussions on social media.

We focus on the frames that are applicable to physician–patient conflict incidents on microblog. Semetko and Valkenburg (31) defined the conflict, cooperation, responsibility, and valence frames (25), and these are still applicable in the social media context (17). The conflict frame captures audiences' attention by concentrating on conflicts among individuals and/or groups, whereas the cooperation frame focuses on cooperation among individuals and/or groups (29). Opinion leaders on microblog influence their followers' perceptions of reporting incidents as either cooperative or incompatible (i.e., in conflict) by utilizing the conflict or cooperation frame (30). The responsibility frame, which focuses on the responsibility attribution regarding an issue or incident (31), is used by opinion leaders or the media to promote the responsible aspects of a specific incidents (32, 33), such as physician–patient conflict incidents. The valence frame refers to the reporting of incidents in either positive or negative terms (34). Opinion leaders influence public judgment regarding an incidents or event as either good or bad using positive or negative frames, respectively (20, 35).

Besides message frames, this study also analyzes whether the message promoting health knowledge related to the incident opinion leaders on social media are found to be effective in promoting health knowledge and behavior (36). Physicians and media and opinion leaders may introduce health knowledge that is based on the discussed physician–patient incidents to promote medical knowledge among the public.

To investigate the differences in message frames used by opinion leaders from the health industry, general public, and media when expressing their opinions on physician–patient incidents, we framed the following research questions:

RQ1: How are (1) conflict, (2) cooperation, (3) responsibility, (4) positive frames, (5) negative frames, and (6) health promotion used in opinion leaders' posts regarding physician–patient conflicts on microblog?

RQ2: How do different opinion leaders' microblog posts about (1) conflict, (2) cooperation, (3) responsibility, (4) positive frames, (5) negative frames, and (6) health knowledge promotion differ in their use before and after the COVID-19 pandemic?

RQ3: What are the differences in the use of (1) conflict, (2) cooperation, (3) responsibility, (4) positive frames, (5) negative frames, and (6) health knowledge promotion among opinion leaders from the general public, physicians, and media?

RQ4: What are the differences in the use of (1) conflict, (2) cooperation, (3) responsibility, (4) positive frames, (5) negative frames, and (6) health knowledge promotion with respect to different physician–patient conflicts?



METHODS

A comparative content analysis was conducted to investigate the microblog posts of the opinion leaders from the general public, physicians, and media on physician–patient conflict incidents in China.


Selection of Microblog Platform

The posts were collected from Weibo for several reasons. According to iResearch's report, Weibo is the largest Chinese microblog with 56.6% of the market share of active users and 86.6% of the market share with respect to browsing time based on data from China's 2010 microblog market (37). Since 2012, Weibo has required all users to register with real names to improve cyber security, and provided additional verified badges to users in public interest areas (e.g., health professions) to authenticate their practitioner status and enlarge their influence (e.g., more exposure and followers). Combining these features, this study focused on discussions regarding physician–patient incidents on Weibo.



Selection of Physician–Patient Conflict Incidents

The study period ran from 2012 to 2020. The year 2012 was set as the starting time point because Weibo required all users to register with real names and provided additional verified badges, while 2020 was set as the end point so that the study could compare the differences of message frames regarding physician–patient conflict incidents before and after the pandemic. To make the results more convincing, two incidents were selected for the year 2020, the time point after the outbreak.

Physician–patient conflict incidents were selected through a survey pretest. First, the three most highly discussed physician–patient conflict incidents for each year were nominated based on media reports and online discussions (e.g., the database of Zhiweidata, Weibo trending). Subsequently, the participants in the pretest (n = 298) were asked to recall details of the incidents, and those incidents that were most clearly remembered were selected as the study cases for further analysis. This included (1) the fatal attack in Harbin Hospital (2012); (2) the fatal attack in Wenling Hospital (2013); (3) “selfies” taken by physicians in the operating room (2014); (4) physician fainting in the operating room (2015); (5) the Wei Zexi incident (2016); (6) the Yulin mother incident (2017); (7) the Peking University Hospital incident (2018); (8) the Civil Aviation General Hospital incident (2019); (9) the Beijing Chao-yang Hospital incident (2020–1); and (10) the Yanqing Hospital incident (2020–2) (Appendix 1). The incidents were further classified according to their consequences: (1) incidents of violence against physicians (2012, 2013, 2018, 2019, 2020–1, and 2020–2), (2) no death incidents (2014 and 2015), and (3) patient death incidents (2016 and 2017).



Recruitment

The analysis unit was the Weibo posts that discussed the nominated physician–patient incident. Previous studies found that public discussions on Weibo have limited timeliness; public engagement reaches a peak within 5 days, then declines markedly, and almost stops within a week (22, 38). Therefore, we set the unit of time to seven days after the first exposure on Weibo. For non-criminal incidents, posts were collected for seven days after their first exposure on Weibo; for criminal incidents, the analysis time was extended by another seven days after the trial.

Eligible posts were obtained in three steps (see Appendix 2). First, preliminary collection. All Weibo posts that discussed the selected incidents were captured via (1) an existing database platform (Zhiweidata, one of the most complete and authoritative platforms for detecting, recording, and preserving the top-discussed incidents on multiple social media platforms in mainland China), or (2) crawler software (GooSeeker) using keyword searches (e.g., the names of the physician, patient, and hospital). Second, opinion leader selection. Information on the microbloggers who published these posts was collected. For each incident, the study selected the key opinion leaders based on the number of followers, incident-related posts, and retweeted posts and comments, then classifies them into three categories based on their practitioner status as verified by Weibo: media, physician, and general public, and finally selected the top three most influential Weibo users from these three categories as the opinion leaders for that incident. Since some microbloggers acted as opinion leaders in more than one incident, for instance, People's Daily was selected as the opinion leader in eight of the ten incidents. Therefore, a total of 55 opinion leaders were selected instead of 90 (3 most influential microbloggers × 3 account types × 10 incidents), including 12, 23, and 20 opinion leaders from the media, general public, and physicians, respectively. Third, final data collection. For each incident, we collected all posts that discussed the incident and were posted by the selected opinion leaders resulting in a total of 941 posts. By incident types: (1) incidents of violence against physicians, n = 661; (2) no death incidents, n = 67; and (3) patient death incidents, n = 213. By opinion leader types: (1) media opinion leader, n = 430; (2) general public opinion leader, n = 182; and (3) physician opinion leader, n = 329.

The large difference between the sub-sample sizes might be attributed to the incident's consequences and accompanying emotions. Weibo is a venue to not only browse information but also vent emotions (39). Death-related incidents are believed to result in a larger discussion on Weibo (22), because negative emotions arouse efficient information processing and subsequently enhance people's engagement (40).



Coding

The coding scheme was developed based on previous studies (32) and was modified to match our specific research setting and research purposes. The initial coding scheme followed the generic framework in the literature, that is, conflict, responsibility, cooperation, and valence frames (positive and negative aspects of an event). Although these frames are well practiced in news reports, an increasing number of studies suggest that they can also be applied to social media (41). When discussing conflict incidents, Chinese netizen's concerns include not only the parties involved, but also the government and society, and tend to require official media and opinion leaders objectively inform and evaluate the incidents and guide the public to establish the right values. For physician–patient incident specifically, people incline to go beyond the incident and expand the discussion to the current situation of physician–patient relationship and how to improve it (42). Opinion leaders will increase the general public's understanding of physicians by promoting health literacy in hopes of improving the physician–patient relationship. Hence, promotion of health knowledge was also included in the coding scheme (43).

The conflict frame was constructed based on whether the microblog posts mentioned the disagreement between (1) patient or/and patient's family and physician; (2) patient and the public opinion; (3) physician and the public opinion; and (4) two or more sides in the patient/patient's families, physician, and public opinion involved in the incident.

The cooperation frame was operated based on whether the microblog posts mentioned the cooperation between patient/patient's family and physician in the specific incident, and whether it mentioned cooperation in the broader discussion of the physician–patient relationship. Four categories were built to reflect the different dimensions of physician–patient cooperation: (1) a good communication environment, (2) physician's efforts, that is, to better understand patient's concerns, (3) patient's efforts, that is, to well understand physician's suggestions, and (4) cooperation in other formats.

The attribution frame refers to the posts that are responsible for the specific incident, for instance, (1) society/government, (2) physician/hospital, and (3) patient/patient's family. The positive and negative frames judged whether the posts discussed the positive and negative sides, and each frame was adopted in all three categories. It should be noted that the positive and negative sides encompassed not only the evaluation of the nature of the incident, but also the outlook on the physician–patient relationship.

The promotion of health knowledge identified whether the posts mentioned medical knowledge relevant to the issue, and two categories were used to develop the frame: (1) scientific knowledge directly related to the incident (e.g., knowledge of the specific disease that causes the death of the patient), and (2) other scientific knowledge related to the incident (e.g., knowledge of painless labor in mother-related incidents) (see Tables 1a,b for details).


Table 1. Overall landscape of the frames uses by opinion leader types (bootstrapping n = 2,000).
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Table 1b. Overall landscape of the frames uses by opinion incident types (bootstrapping n = 2,000).
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A yes–no binary coding strategy was used to indicate whether the posts included a particular framing item. The value of each frame was calculated by averaging the scores of the framing items. Two well-trained coders analyzed all the posts. When disagreements occurred, the authors and two coders collaboratively reviewed and discussed the posts to determine the content frames. The Krippendorff's alpha for the coding schemes was 0.866 and reached an acceptable level.




RESULTS

To answer the research questions, we performed t-tests, one-way analyses of variance (ANOVA) and multivariate analyses of variance (MANOVA) using a bootstrap method (N = 1,000), which are described in detail in the respective sections. All statistical analyses were performed using IBM SPSS 26.


Overall Message Frames Usage

RQ1 addressed the use of five frames and promotion of health knowledge in opinion leader's microblog posts regarding physician–patient incidents. Overall, the conflict frame (n = 372) was the most dominant one, followed by the negative frame (n = 320), attribution frame (n = 308), and positive frame (n = 305). The use of the cooperation frame (n = 103) and health knowledge promotion (n = 89) was significantly less (Table 1). According to paired samples t-tests, the conflict frame (M = 0.125) was used more than the cooperation frame (M = 0.043), t (940) = 10.969, p < 0.001, while the difference between the negative frame (M = 0.230) and the positive frame (M = 0.231) was not significant (p = 0.971).



Changes Before and After COVID-19

RQ2 aimed to identify the differences in the use of message frames before and after the COVID-19 pandemic. Considering the potential error caused by unequal sample size, we performed Welch's t-test to answer this question. Compared to the pre-pandemic posts, the post-pandemic ones used more cooperation frame (M pre−pandemic = 0.020, M post−pandemic = 0.129; Welch's t = −7.324, p < 0.001), positive frame (M pre−pandemic = 0.153, M post−pandemic = 0.521; Welch's t = −11.009, p < 0.001), and negative frame (M pre−pandemic = 0.206, M post−pandemic = 0.320; Welch's t = −3.385, p < 0.001). In contrast, pre-pandemic posts mentioned less health-related knowledge (M pre−pandemic = 0.062, M post−pandemic = 0.010; Welch's t = 5.820, p < 0.001). However, no significant difference was found in the use of conflict and attribution frames, Welch's t = 1.872, p = 0.062 and Welch's t = 1.948, p = 0.052, respectively (Table 2).


Table 2. Mean and standard deviations of the Weibo frames before/after the pandemic (n = 941).
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We further tested the use of the message frame by opinion leaders from different communities before and after the COVID-19 pandemic. The results indicated that, for the media opinion leaders, the use of cooperation and positive frames significantly increased after COVID-19; M pre−pandemic = 0.032, M post−pandemic = 0.153; Welch's t = −5.977, p < 0.001; and M pre−pandemic = 0.251, M post−pandemic = 0.664; Welch's t = −9.878, p < 0.001, respectively. In contrast, the use of conflict and attribution frames significantly decreased after COVID-19; M pre−pandemic = 0.175, M post−pandemic = 0.074; Welch's t = 6.423, p <0.001; and M pre−pandemic = 0.186, M post−pandemic = 0.102; Welch's t = 3.953, p < 0.001, respectively. However, the use of negative frame and promotion of health knowledge was insignificant (Welch's t = 0.372, p = 0.710 and Welch's t = 1.051, p = 0.294, respectively).

Very similar results were found regarding the variations in the use of cooperation and positive frames and health knowledge promotion for the general public opinion leaders. The use of cooperation and positive frames significantly increased after COVID-19, and health knowledge promotion significantly decreased; M pre−pandemic = 0.008, M post−pandemic = 0.080; Welch's t = −2.260, p = 0.033; M pre−pandemic = 0.062, M post−pandemic = 0.387; Welch's t = −3.843, p < 0.001; and M pre−pandemic = 0.112, M post−pandemic = 0.020; t (180) = 3.412, p = 0.001, respectively. However, no significant results were found regarding the use of conflict, attribution, and negative frames; Welch's t = 0.104, p = 0.917; Welch's t = 1.991, p = 0.052; and Welch's t = −1.391, p = 0.175, respectively.

For physician opinion leaders, the use of use of conflict (M pre−pandemic = 0.107, M post−pandemic = 0.193; Welch's t = −3.212, p = 0.002), cooperation (M pre−pandemic = 0.013, M post−pandemic = 0.099; Welch's t = −2.955, p = 0.005), positive (M pre−pandemic = 0.094, M post−pandemic = 0.258; Welch's t = −2.882) and negative frames (M pre−pandemic = 0.230, M post−pandemic = 0.648; Welch's t = −6.224, p < 0.001) significantly increased after COVID-19, whereas the promotion of health knowledge significantly decreased (M pre−pandemic = 0.076, M post−pandemic = 0.000; Welch's t = 6.499, p < 0.001). No significant results were found regarding the use of attribution, Welch's t = −1.449, p = 0.152 (Table 3).


Table 3. Mean and standard deviations of the Weibo frames before/after the pandemic among trilateral opinion leaders.
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Differentiated Message Frame Use by Opinion Leaders From Different Communities

MANOVA was run to address RQ3 about the overall differences in message frames among the opinion leaders from the general public, physicians, and media (Table 4); a series of ANOVA were conducted to measure the specific differences for each code item (Table 1a); paired sample t-test was used to compare the use of valance frames among different types of microbloggers.


Table 4. Mean and standard deviations of the Weibo frames in different types of opinion leaders.

[image: Table 4]

The MANOVA results indicated an overall difference in post framing by microblogger's type: F (12,1864) = 16.287, p < 0.001; Wilk's Λ = 0.819; partial η2 = 0.095.

The post-hoc tests using Tukey's HSD revealed that media's use of the conflict frame (M = 0.146) was significantly higher than that of the general public opinion leaders (M = 0.082), p < 0.001; however, no significant difference was identified between the media and the physicians (M = 0.121, p = 0.114) and between the general public and the physicians (p = 0.052). Item-specific tests suggested that the media opinion leaders concentrated more on physician-patient conflict (M media = 0.34) in their posts than the general public (M public = 0.09, p < 0.001) and the physician opinion leaders (M physician= 0.25, p = 0.007). Similarity, the overall use of cooperation frame was significantly higher by media opinion leaders (M media = 0.066) than that of the general public opinion leaders (M public = 0.018, p < 0.001) and the physician opinion leaders (M physician = 0.027, p < 0.001), but the difference between general public and physicians opinion leaders was insignificant (p = 0.767). The following item-specific tests showed that media opinion leaders emphasized general cooperation (M media = 0.14, M public = 0.03, p < 0.001), physician-patient communication (M media = 0.06, M public = 0.02, p = 0.050), and physician's understanding (M media = 0.04, M public = 0.00, p = 0.044) more than general public opinion leaders. In general, the media use attribution frame significantly higher than that of the physician opinion leaders (M media = 0.162, M physician = 0.102, p < 0.001), but the difference between the opinion leaders from the general public and physicians was insignificant (p = 0.580); following item-specific tests found that media tend to attribute the responsibility to governmental (M media = 0.27, M physician = 0.17, p = 0.004) and physician (M media = 0.11, M physician = 0.06, p = 0.020) than the physician opinion leaders.

Regarding the use of valance frames, the media use positive frame significantly higher than that of the general public (M media = 0.367, M public = 0.107, p < 0.001) and the physician opinion leaders (M physician = 0.121, p < 0.001); but the difference between the opinion leaders from the general public and physicians was insignificant (p = 0.906). Regarding the use of the negative frame, the physicians' use (M = 0.297) was significantly higher than that of both the media (M = 0.189; p < 0.001) and general public (M = 0.207; p = 0.019); the difference between the media and the general public was insignificant (p = 0.855). Regarding health knowledge promotion, media (M = 0.021) was less likely to mention health knowledge than the general public (M = 0.099; p < 0.001) and physicians (M = 0.064, p = 0.001), and the physicians mentioned it less than the general public (p = 0.044). Paired sample t-test indicated that media opinion leaders used more positive than negative frames (M positive = 0.431, M negative = 0.342, p < 0.001), while general public (M positive = 0.255, M negative = 0.329, p = 0.002) and physician opinion leaders (M positive = 0.270, M negative = 0.403, p < 0.001) used more negative than positive frames.



Frames Used in Different Types of Incidents

RQ4 addresses whether the use of five frames and the promotion of health knowledge in the posts differed by the type of physician–patient incidents. MANOVA was used to test the overall differences (Table 5), and series of ANOVA were conducted to measure the specific differences for each code item (Table 1b), and a paired sample t-test was used to compare the differences in the use of valance frames for specific physician-patient incidents. The MANOVA results suggested an overall statistically significant difference in the framing of the posts based on incident type: F (12,1864) = 17.334, p < 0.001; Wilk's Λ = 0.809; partial η2 = 0.100.


Table 5. Mean and standard deviations of the Weibo frames in different types of physician-patient incident.
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The MANOVA results indicated that the overall use of conflict frame did not differ by the type of incident (patient death vs. incidents of violence against physicians, p = 0.899; patient death incidents vs. no death incidents, p = 0.192; and incidents of violence against physicians vs. no death incidents, p = 0.234). However, item-specific tests suggested that violence against physician incidents stressed more physician-patient conflict (M physician = 0.33, M patient = 0.14, p < 0.001), less patient-public disagreement (M physician = 0.01, M patient = 0.08, p <0.001) and less physician-public disagreement (M physician = 0.04, M patient = 0.10, p = 0.002) than patient-death incidents. The overall use of cooperation frame in the posts regarding incidents of violence against physicians (M = 0.056) was significantly more than that of patient death incidents (M = 0.005; p <0.001); neither the difference between incidents of violence against physicians and no death incidents (M = 0.037, p = 0.535) nor the difference between patient death incidents and no death incidents (p = 0.193) was significant; item-specific tests suggested that violence against physician incidents emphasized general cooperation (M physician = 0.11, M patient = 0.01, p <0.001), physician-patient communication (M physician = 0.05, M patient = 0.01, p = 0.027), physician's understanding (M physician = 0.04, M patient = 0.00, p = 0.008) and patient's understanding (M physician = 0.03, M patient = 0.00, p = 0.042) more than patient-death incidents. Overall speaking, the attribution frame was used more when discussing patient death incidents (M = 0.182) than incidents of violence against physicians (M = 0.125) and no death incidents (M = 0.070) at p <0.001, but no difference was found between incidents of violence against physicians and no death incidents (p = 0.103); following item-specific tests suggested that violence against physician incidents emphasized less physician attribution (M physician = 0.03, M patient = 0.24, p <0.001) and more patient attribution (M physician = 0.12, M patient = 0.06, p = 0.049) than patient-death incidents.

The positive frame was used more when discussing incidents of violence against physicians (M = 0.299) than patient death incidents (M = 0.060) and no death incidents (M = 0.070) at p <0.001; the difference between patient death incidents and no death incidents was insignificant (p = 0.579). Likewise, the negative frame was used more in violence against physicians (M = 0.261) than patient death incidents (M = 0.193; p = 0.042) and no death incidents (M = 0.045; p <0.001), and in posts discussing patient death incidents than no death incidents (p = 0.010). Paired sample t-test showed that no death incidents used more positive than negative frames (p = 0.033), patient death incidents used more negative than positive frames (p = 0.001), and there was no significant difference in the use of valance frames in incidents of violence against physicians (p = 0.169).The promotion of health knowledge was significantly less in incidents of violence against physicians (M = 0.036) than patient death incidents (M = 0.082; p = 0.001) and no death incidents (M = 0.097; p = 0.010), and the difference between patient death incidents and no death incidents was insignificant (p = 0.790).




DISCUSSION

Opinion leaders on social media engaged in constructing and influencing public's understanding these controversial incidents through utilizing different post frames. The microblog post from opinion leaders on physician-patient conflicts have become objective history texts, which enable us to explore the opinions, interplay and change of different communities on physician-patient conflict incidents. This study content analyzed the microblog post frames of media, general public and health professions opinion leaders on physician-patient conflicts in the past ten years. Through comparing the message frames among different groups, and exploring the changes in the frame of the posts before and after the COVID-19 pandemic, findings shed light on the underlying norms, interest and value propositions held by different groups. It is an important part of public opinion of physician–patient relationship (44), and also creates an objective empirical structure for further exploring physician–patient and other related health communications via social media.

The results indicated that the media opinion leaders used systematically biased framing of physician–patient conflicts. Among the three groups of opinion leaders, the media use more conflict frames while making less effort to promote health knowledge than the general public and physician opinion leaders. Specifically, media concentrated on physician-patient conflicts, while physician opinion leaders more focused on the disagreement between physician and public. This difference indicated that media intend to capture public's attention through portraying conflicts while physicians aimed to clarify the incidents.

The average followers of media (mean = 62,420,699) are several times those of the general public (mean = 9,891,605) and physician (mean = 2,540,837) microbloggers; hence, the media probably has a greater influence on public opinion. Media microbloggers concentrate on depicting physician–patient conflicts rather than promoting incident-related health knowledge; this type of deviation is misleading and biases the public perception, thus hurting physician–patient trust and relationship, creating encounter difficulties, and causing a vicious circle of physician–patient communication (2).

Media opinion leaders used more positive frame than negative frame. Since Chinese media are mostly stated-controlled, they tend to shape public perception of harmonious society through using positive message frame. On the other hand, general public and physician used more negative than positive frames. The significantly high use of negative frames by physician opinion leaders reflect that health profession's feelings are hurt by intense physician- patient conflicts, which will inevitably cause physician to be more cautious and self-protection even in the face-to-face communication.

It is noteworthy that negative and positive frames were more used, while attribution frame was less used in violence against physician than the other two types of conflicts. The high utilization of valence (negative/positive) frames reflect great concern and strong sentiment on violence against physician incidents. However, less utilization of attribution frames may lead to fewer reflection of the social and systematical causes of the series of malicious attack on physicians.

The general public and physician opinion leaders shared something in common: they mostly attributed the cause of conflicts to the government/society (22.7% general public and 16.7% physician), while attributing the least to the patient (7.1% general public and 8.5% physician), which indicated that both of these two groups realized the health system and limit medical care resource are main causes for physician-patient conflicts. Moreover, there are no significant differences in the use of conflict, cooperation, negative, and popular science frames, implying that no fundamental discrepancy exists between the general public and health professionals regarding physician–patient conflict incidents.

Although the tensions between physicians and patients in China have some special reasons, such as conflicts between the financial interests of health institutions and patient's appropriate treatment, and contradictions among a large number of patients and limited medical resources (45), physicians and the general public still share many common views on physician–patient conflict incidents. By expressing and viewing other's opinions on health issues, health professionals and the general public could further promote mutual understanding, enhance public health education, and strengthen physician–patient communication, thus improving the physician–patient relationship.

After the pandemic, Chinese government has highlighted the praise of physicians and actively guided public opinion in the hope of building a more harmonious physician–patient relationship, while the selfless dedication shown by healthcare workers during the pandemic made the general public more understanding and sympathetic to physicians (46). The findings of the study corroborated these changing tends. In general, more positive, negative and cooperation frames are being utilized to construct posts of physician–patient conflicts after the COVID-19 pandemic. Specifically, media microbloggers used more positive and cooperation frames, while using less conflict and attribution frames on physician–patient incidents after the COVID-19 pandemic. This contributes to improving physician–patient relationships since negative media portrayal of physicians led to physician–patient tension (47). The public also shows more understanding and gratitude to health professionals during the COVID-19 pandemic (48). Therefore, there is an improving trend of physician–patient relationship in China, while physician–patient relationship has become intense in some other countries due to social distancing and limited diagnostic time (49, 50). Future research could further explore the changes in physician–patient communication and trust, and their influence on physician–patient relationship and patient adherence after the COVID-19 pandemic.

Although this study did not directly investigate the public's understanding and behavior to different post frames, previous studies have provided ample evidence of the significant relationship between public reactions and message frames (51, 52). Findings of this study provide empirical data structure for physician-patient communication on social media. Further efforts should be made to set up and enhance communication between health professionals and the general public on social media, since previous studies showed that Internet usage aggravated mistrust between physicians and patients in China (53). Moreover, because the media opinion leaders have a greater number of followers than the general public and physician opinion leaders on microblog, it is essential to encourage media microbloggers to make efforts to popularize medical science and use balanced news frames on health issues to enhance public health education and improve physician–patient mutual understanding and relationship.



LIMITATIONS

This study has several limitations. First, the study was conducted in China, which may limit the generalizability of the findings, especially in Western countries with different cultural backgrounds and medical systems. Future studies could further explore how to utilize online opinion leaders to promote health communication in different contexts. Second, this study did not analyse the retweets and comments of microblog posts. Future studies should further analyse the contents of the comments and retweets of popular microblog posts to analyse the follower's reactions to the health opinion leaders. Furthermore, the completeness of the collected posts may be open to questions. It is highly likely that some influential posts were removed before the data were collected because this study involved some sensitive physician–patient incidents, such as death-related incidents, and some incidents were not the most recent. In addition, unequal sample sizes may reduce the contribution of the results, and we can only eliminate potential negative effects at the statistical level. All these conditions increase the challenges involved in accessing all the posts on each incident.



CONCLUSIONS

This study conducted a content analysis to examine how opinion leaders from the physicians, general public, and media on microblog framed posts regarding major physician–patient conflicts. The media use significantly more conflict and attribution frames and devote the least effort to promote health knowledge. This imbalanced use of news frames would cultivate and reinforce the public perception of physician–patient contradictions. More cooperation and positive frames were used after the COVID-19 pandemic, indicating an improvement in the physician–patient relationship in China.
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Vaccine hesitancy still represents a phenomenon that undermines the effectiveness of vaccination campaigns and population protection from vaccine-preventable diseases (1, 2). Among reasons underlying this reticence, religion-related convictions probably represent the commonest (3, 4). In this paper we aimed to analyse common religious beliefs connected to vaccine hesitancy and their consequences in terms of vaccination coverage. The need of communication strategies targeted at specific religious populations was analyzed as well. A literature review was carried out in order to achieve study's objectives.

Religious reasons underpinning the vaccine hesitancy were identified for many religious groups, including Protestants, Catholics, Jewish, Muslims, Christians, Amish, Hinduist and Sikhist. For instance, porcine or non-halal ingredients content of vaccines was the main barrier identified in Muslim populations (5–7). Another reason of refusal among Muslims was related to the Ramadan and fasting period. Indeed, during the Ramadan fasting month believers have to abstain themselves from eating, drinking, perfuming or having sexual relationship from sunrise to sunset. A study carried out in Guinea revealed that 46% of Muslims and 80% of religious leaders considered that vaccination was not allowed during the Ramadan. Most cited reasons for refusal were that “Nothing should enter or leave the body during Ramadan” and that “Adverse events could lead to breaking the fast” (8). The belief in a divine fate or to a destiny was found among Muslims. It suggested that someone's disease was the will of God and that nothing should go against it, neither a vaccine (9). Objection to vaccination was also related to: faith in divine protection and healing for Protestants, Catholics, Jewish and Muslims (10); the use of aborted fetal cells for vaccines' production among Amish and Catholic communities (including during the COVID-19 outbreak when Senior Catholic leaders from the US and Canada raised ethical objections to vaccines produced using cells derived from aborted fetuses) (11, 12); the connection between the use of HPV vaccination and sexual promiscuity among Christian parents who consider this vaccine useless for their child as it was considered as a consequence of a certain sexual lifestyle (13, 14). Lastly, the results of the observational, cross-sectional, questionnaire-based study carried out by Sheik A et al. (7) revealed that religious taboos were among the main reasons for non-vaccination among Hinduism and Sikhism believers too.

Vaccine hesitancy driven by religious beliefs brings inevitable consequences for vaccination coverage too. A recent survey carried out in the US that collected HPV vaccination status among American Muslim women (15) showed that 38% of participants received a single dose of HPV while 33% completed the 3-dose schedule. This coverage was below the national estimates of HPV vaccine initiation rates (48–65% as mentioned by the CDC). Conversely, flu shot uptake among American Muslim women was found to be higher than annual adult estimates for a comparable population in the country (71.98% vs. 39–44%). On the other hand, studies analyzing the full immunization status of children showed a higher coverage among religious groups than the rest of the population. Three studies compared religious with non-religious communities in Ghana, Uganda and Zimbabwe in terms of vaccination coverage (16–18). In particular, Budu E et al. reported higher vaccination coverage for children raised in Christian and Muslim families than children from families without religion (16). Similarly, in Uganda, the complete immunization status of children aged 0 to 1-year-old was found to be higher in the Christian community (73.8%) than in the non-Christian one (69.2%) (17). Lastly, the study conducted in Zimbabwe reported the receipt of all basic vaccinations for children aged 12–23 months for the 2010–2011 period of Christians either Apostolic, Roman Catholic, Protestant or Pentecostal/charismatic, Traditionalist and Muslim (18). All those groups had a higher vaccination coverage than participants with no religious affiliation. These considerations emphasize that the individual decision to vaccinate or not among religious groups are not only driven by the religious affiliations since positive trends can be observed among these communities despite known barriers to vaccination.

Notwithstanding these encouraging data on vaccination coverage, we believe that communication strategies targeted at populations specifically concerned are crucial and there is a need for more evaluation of these interventions. Many examples of this type of communication strategies are already in place. For instance, in the scope of the Expanded Programme on Immunization (EPI) in Pakistan, a social mobilization campaign was undertaken to reach community health workers and parents. The objective was to affirm the commitment of the Government in the provision of vaccines and to align the national standards goals and messages toward vaccination. In this campaign, local religious influencers were involved through announcements in Mosque about immunization sessions and through the mentioning of immunization significance during periodic religious sermons (19). A preventive strategy to reduce the incidence of cervical cancer among immunized women in Malaysia consisted in the providing of HPV information followed by a free vaccination. HPV awareness and barriers were assessed through a survey among 13 years old Malaysian girls. The author reported that the overall knowledge regarding HPV vaccine remained poor even after the intervention, since more girls (2.3%) reported that their religion prohibits the HPV vaccine because of its connection with sexual promiscuity (20). Another communication strategy focused on the HPV vaccination was put in place in the US, where the Intermountain West HPV Vaccination Coalition (IWHC) between 10 states and 300 diverse community members was created to improve HPV vaccination among boys and girls and to design new strategies to address HPV barriers, in population of rural and highly religious Intermountain West states (21). Members of the IWHC conducted a survey and focus groups of selected IWHC members about their experience for the 2014–2016 period in the coalition and reported the following top five facilitators to vaccination: strong provider recommendation, improved education about HPV vaccination, increased parental buy-in, focusing on cancer prevention, involving schools more in vaccination.

In conclusion, religious reasons were already known to be sources of vaccine hesitancy. Since vaccination behaviors are not predicted by religion alone but are the results of multiple factors at the individual level, finding the proper effective communication strategy could be a tall order. In order to be effective, we believe that a communication strategy should be based on transparency to build trust, dialogue to involve the targeted community, identify its potential reluctances and address them through scientific exchange of information. The application of the behavior change communication (BCC), as an interactive process aimed to develop tailored messages and promote community behavior change (22), will indeed play a key role in this specific clinical setting.

With these characteristics and together with the continuous monitoring of vaccination coverage, it would be possible to achieve global immunization goals and effectively contrast religious-related vaccine concerns not consistent with scientific knowledge. Lastly, these strategies could contribute to improve vaccination coverage during worldwide emergencies such as the current COVID-19 pandemic.
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The Coronavirus Disease-19 (COVID-19) pandemic has dramatically affected residents' life. Whether the COVID-19 pandemic has significantly influenced the residents' health-promoting lifestyle, and life satisfaction is an urgent problem to be studied. Based on Health Belief Model (HBM), this paper explored and compared the responses of residents' health-promoting lifestyle and life satisfaction on the influence of the COVID-19 pandemic. Data were collected from a sample of 2,054 residents in Wuhan by questionnaire survey. The results show that the total score of health-promoting lifestyle after the COVID-19 pandemic has increased significantly compared with that before the COVID-19 pandemic, and the scores of all dimensions of health-promoting lifestyle have improved. Among them, the scores of exercises, self-actualization, and stress management are significantly higher than those before the COVID-19 pandemic. However, the score of residents' life satisfaction has shown a downward trend. There were also significant differences in life satisfaction on the demographic variables, such as gender, age, education level, marital status, and family average income. The findings are of great significance in promoting residents' health-promoting lifestyles and life satisfaction in the context of the extraordinary pandemic.

Keywords: health-promoting lifestyle, life satisfaction, residents, Wuhan, COVID-19 pandemic


INTRODUCTION

The importance of the health-promoting lifestyle in maintaining personal health has been highlighted (1–4). The concept of a health-promoting lifestyle has been initially put forward by Walker et al. (4), which is also known as healthy behavior. It refers to a multidimensional model of self-initiated actions and perceptions on health, which serve to preserve or enhance people's wellness, self-actualization, and fulfillment. Health-promoting lifestyle mainly contains six dimensions, such as self-actualization, health responsibility, exercise, nutrition, interpersonal support, and stress management (4).

To date, extensive studies have been shown that residents with a health-promoting lifestyle would follow with interest to their health status and disease prevention (1). There is a significant positive correlation between health-promoting lifestyle and residents' physical health, mental health, and social interactions (2). Physiological factors, psychological factors, and cognitive factors have a significant effect on health-promoting lifestyles, such as school education and environment (3), age, physical condition (5), family (6), marital status, education level, income (7), and individual psychology (5, 8, 9).

Moreover, previous studies have identified that people's health-promoting lifestyle would significantly affect the quality of life satisfaction (10). Life satisfaction, which is an essential part of subjective wellbeing, is defined as people's independent judgment and evaluation of their life happiness (11). An unreasonable health-promoting lifestyle would increase the probability of illness and reduce physical and psychological life satisfaction. Carrying out the appropriate intervention programs of health-promoting lifestyle could effectively improve physical, mental health, and life satisfaction (12–14). Individuals with different levels of life satisfaction would also have different health-promoting lifestyles (15). How to keep a healthy lifestyle and high life satisfaction has been a question of great interest.

Nowadays, the emergence of the Coronavirus Disease-2019 (COVID-19) pandemic, which has been defined as a public health emergency, has directly threatened people's health. Although the COVID-19 pandemic has been controlled to some extent, the effect of the COVID-19 pandemic on people has still been persistent. Health has also become a vital problem concerned by countries and people all around the world. Under the background of normalization of international pandemic prevention and control, cultivating healthy lifestyle perceptions, implementing health-promoting lifestyle, and promoting higher life satisfaction need to be concerned and improved constantly.

Wuhan city in China, the outbreak place of the COVID-19 pandemic, is one of the most severely infected cities all over the world. On December 8, 2019, the COVID-19 pandemic was broke out in South China Seafood Market in Wuhan. With the rapid development of the pandemic, on January 23, 2020, Wuhan took the measure of “lockdown”. Until April 8, 2020, Wuhan city was “unsealed” and the COVID-19 pandemic was effectively under control. Amid the COVID-19 pandemic, people in Wuhan have deeply experienced and perceived the hazards and preventive measures of the COVID-19 pandemic. Health-promoting activities that are highly related to physical resistance and immunity have become the ardent demands of people (16). People are more eager to cultivate a healthy lifestyle (17). According to the survey of China Education Daily, 78% of people are willing to take exercise and maintain a healthy lifestyle after the COVID-19 pandemic (18). At the same time, Wuhan's medical and healthcare system has been gradually improved, mainly includes increasing financial investment and medical insurance, building a hierarchical medical system, enhancing the ability of grass-roots medical and health services, and improving the community joint prevention and control mechanism (19). Hence, it is convincing to select Wuhan residents as the survey sample to discuss the effect of the COVID-19 pandemic.

This study was built on the Health Belief Model (HBM), which was proposed by Hochbaum in 1958 (20) and improved by Becker and other social psychologists (21). HBM claimed that people's perceptions and behaviors of health would effectively maintain or promote people's health and further influence the achievement of people's self-satisfaction and self-actualization. That is, how people understand the severity and susceptibility of health and disease and how people take actions would directly influence people's self-satisfaction. Existing research studies have already shown that the COVID-19 pandemic has significantly aroused the people' health consciousness and effectively improved the rationality of people's health perceptions (22). Thus, this study is aimed to explore and compare the responses of people's health-promotion lifestyle and life satisfaction on the influence of the COVID-19 pandemic, that is, whether the people's health-promoting lifestyle and life satisfaction have been impacted by the COVID-19 pandemic. If so, what will happen? This study is expected to make a contribution to a deeper understanding of people's health-promoting lifestyle and life satisfaction in the context of an extraordinary pandemic and also give the theoretical and practical implications for developing and applying HBM. Based on the above discussion, the research hypotheses H1–H4 as follows were put forward.

H1: Residents' health-promoting lifestyle has been significantly influenced by the COVID-19 pandemic;

H2: Residents' life satisfaction has been significantly influenced by the COVID-19 pandemic;

H3: Residents' health-promoting lifestyle and life satisfaction have significant differences in demographic variables under the influence of the COVID-19 pandemic;

H4: Before and after the COVID-19 pandemic, residents' health-promoting lifestyle has a significantly impact on residents' life satisfaction.



METHODS


Data Collection and Procedures

A questionnaire survey was the main survey method of this research. The residents who have resided in Wuhan for at least 1 year from 2019 and experienced the COVID-19 pandemic were selected as the respondents. The stratified convenient sampling method was mainly used to determine samples from 13 municipal districts of Wuhan (there are 13 municipal districts in Wuhan), namely, Hankou District, Hanyang District, Wuchang District, Dongxihu District, Caidian District, and so on. Then selected two communities in each municipal district and 70–100 residents in each community. Residents with cognitive impairment or serious diseases (such as mental illness and Alzheimer's disease) were excluded from the study. The questionnaire was distributed and collected from January to February in 2021 after the epidemic situation had been controlled and the residents had returned to normal life. For this study, the questionnaires were sent to the residents online by a professional survey app (so-jump). If participants have dyslexia, they would be interviewed offline by researchers. In the end, 2,054 valid samples were collected.



Instrumentation

The questionnaire measured the following constructs: demographic survey, health-promoting lifestyle, and life satisfaction. The demographic survey was designed with six items to learn about residents' gender, age, education, marital status, permanent residence, and average family income.


Health-Promoting Lifestyle Profile

The Chinese version of Health-Promoting Lifestyle Profile (HPLP) by Huang (23) was adopted as the survey tool to measure residents' health-promoting lifestyle in this study, which was initially compiled by Walker et al. (4). The scale includes six dimensions and 42 items, namely, self-actualization (14 items), health responsibility (nine items), stress management (six items), interpersonal support (five items), nutrition (five items), and exercise (three items) (23). The survey utilized the four-point Likert scale from one (never) to four (routinely). A higher score of HPLP indicates a more excellent health-promoting lifestyle. The original Chinese version of HPLP by Huang has good reliability, in which the Cronbach's alpha of the scale was 0.930 and the Cronbach's alpha of the subscales was from 0.736 to 0.922 (23). In this research, the Cronbach's alpha was 0.922, which also shows good reliability.



Satisfaction With Life Scale

The Satisfaction with Life Scale (SWLS) as the survey tool to measure residents' life satisfaction was adopted in this study, which was initially compiled by Diener et al. (24). Five items were designed, i.e., “In most ways, my life is close to my ideal”, “The conditions of my life are excellent”, “I am satisfied with my life”, “So far I have gotten the important things I want in life”, and “If I could live my life over, I would change almost nothing” (24). The survey was utilized the seven-point Likert scale from one (strongly disagree) to seven (strongly agree). The original SWLS has a good reliability with the Cronbach's alpha of 0.870. In this research, the Cronbach's alpha was 0.813 with a good reliability.




Data Analysis

EpiData was used to input and check the data. Data analysis was conducted by Stata 16.0. The respondents' demographic situation was statistically calculated by means, SD, and percentages. Paired groups were compared by paired sample t-test and one-way ANOVA. Person correlation analysis was used to measure the correlation between health-promoting lifestyle and life satisfaction. The significance level for all statistical analyses was set at p < 0.05 (two-tailed test). Multiple regression analyses were performed to explore the relative contribution of each significant variable. Health-promoting lifestyle and demographic variables were set as independent variables, and life satisfaction was set as dependent variables.




RESULTS


General Characteristics

Of the total 2,200 anonymous questionnaires, 2,080 were returned and the response rate was 94.5%. In total, 26 invalid questionnaires were rejected due to the incomplete information, and 2,054 questionnaires were effective and the effective rate was 93.4%.

Table 1 shows the demographic characteristics of the survey samples. The proportion of men and women participating in the survey is balanced, with men for 49.1% and women for 50.9%. The proportion of each group's age is relatively balanced, and most of them have a high school diploma or higher, accounting for 79.3%. Unmarried and married groups are the main groups in the total sample. As far as permanent residence is concerned, the number of residents living in urban areas is slightly more than in the suburbs. The average family income is mostly beyond 40,000 RMB (see Table 1).


Table 1. General characteristics of participants (N = 2,054).
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Comparison of Health-Promoting Lifestyle and Life Satisfaction Before and After the COVID-19 Pandemic

Table 2 shows the changes in residents' health-promoting lifestyle and life satisfaction scores before and after the COVID-19 pandemic. The results show that health-promoting lifestyle [t = −3.67, p < 0.001] and life satisfaction [t = −2.57, p < 0.01] have changed significantly after the COVID-19 pandemic but the score of life satisfaction has shown a downward trend. The score of health-promoting lifestyle before the COVID-19 pandemic was [107.35 ± 24.08] and after was [108.16 ± 24.10] relatively. The score of life satisfaction before and after the COVID-19 pandemic was [21.12 ± 6.53] and [20.87 ± 6.60] relatively. Hypotheses 1 and 2 were verified.


Table 2. Comparison of Health-Promoting Lifestyle Profile (HPLP) and Satisfaction with Life Scale (SWLS) before and after the COVID-19 pandemic (N = 2,054).
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Among the six dimensions of health-promoting lifestyle, it can be seen that the scores of exercise [t = −3.77, p < 0.001], self-actualization [t = −3.05, p < 0.001], and stress management [t = −2.42, p < 0.05] have increased significantly after the COVID-19 pandemic. The score of exercise before the COVID-19 pandemic was [12.73 ± 3.81] and after the COVID-19 pandemic was [12.80 ± 3.73]. The score of self-actualization before the COVID-19 pandemic was [19.09 ± 6.67] and after the COVID-19 pandemic was [19.11 ± 4.70]. The score of stress management before the COVID-19 pandemic was [19.09 ± 6.67] and after the COVID-19 pandemic was [19.11 ± 4.70]. The scores of health responsibility, nutrition, and interpersonal support have increased but not significantly after the COVID-19 pandemic. The score of health responsibility before the COVID-19 pandemic was [17.62 ± 5.06] and after the COVID-19 pandemic was [17.89 ± 4.98]. The score of nutrition before the COVID-19 pandemic was [18.13 ± 4.70] and after the COVID-19 pandemic was [18.33 ± 4.73). The score of interpersonal support before the COVID-19 pandemic was [21.44 ± 5.35] and after the COVID-19 pandemic was [21.55 ± 5.41] (see Table 2).



Comparison of HPLP and SWLS With General Characteristics Before and After the COVID-19 Pandemic

Table 3 shows the differences in residents' life satisfaction and health-promoting lifestyle in the different demographic variables before and after the COVID-19 pandemic.


Table 3. Comparison of HPLP and SWLS with general characteristics before and after the COVID-19 pandemic (N = 2,054).
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In terms of life satisfaction, before and after the COVID-19 pandemic, there were significant differences in the aspect of gender [tbefore = −1.99, pbefore < 0.05; tafter = 1.82, pafter < 0.05], age [tbefore = 11.27, pbefore < 0.001; tafter = 3.91, pafter < 0.01], education level [tbefore = 5.44, pbefore < 0.01; tafter = 3.39, pafter < 0.01], marital status [tbefore = 10.21, pbefore < 0.001; tafter = 3.51, pafter < 0.05], and average family income [tbefore = 9.77, pbefore < 0.001; tafter = 5.24, pafter < 0.001]. The individuals with the characteristics of men, younger age, higher education, unmarried, and middle average family income have significantly higher life satisfaction before and after the COVID-19 pandemic.

In terms of health-promoting lifestyle, before the COVID-19 pandemic, there were significant differences in terms of age [tbefore = 3.26, pbefore < 0.01], education level [tbefore = 2.91, pbefore < 0.05], and average family income [tbefore = 3.01, pbefore < 0.01]. After the COVID-19 pandemic, there were significant differences in health-promoting lifestyle scores in terms of age [tafter = 2.67, pafter < 0.05] and education level [tafter = 2.58, pafter < 0.05], but the average family income became less significant (see Table 3). Hypothesis 3 was partially verified.



Correlations Between Health-Promoting Lifestyle and Life Satisfaction

Table 4 shows the correlation between health-promoting lifestyle and life satisfaction before and after the COVID-19 pandemic. The result shows that a health-promoting lifestyle is positively correlated with life satisfaction before and after the COVID-19 pandemic. The correlation coefficient between health-promoting lifestyle and life satisfaction is 0.33. All the six dimensions of a health-promoting lifestyle are positively correlated with life satisfaction before and after the COVID-19 pandemic. Before the COVID-19 pandemic, the correlation coefficients between life satisfaction and the six dimensions of self-actualization, health responsibility, exercise, nutrition, interpersonal support, and stress management are 0.37, 0.23, 0.21, 0.26, 0.31, and 0.28, respectively. After the COVID-19 pandemic, the correlation coefficients between life satisfaction and the six dimensions of self-actualization, health responsibility, exercise, nutrition, interpersonal support, and stress management are 0.35, 0.24, 0.22, 0.26, 0.30, and 0.30, respectively (see Table 4).


Table 4. Correlations between health-promoting lifestyle and life satisfaction (N = 2,054).
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Analysis of Influencing Factors of Life Satisfaction Before and After the COVID-19 Pandemic

Table 5 shows the results of multiple regression analysis on life satisfaction before and after the COVID-19 pandemic. The statistically significant demographic variables and the scores of each dimension of health-promoting lifestyle were used as independent variables, and the total score of life satisfaction was used as the dependent variable to perform multiple linear regression analysis. The results show that the health-promoting lifestyle, age, marital status, average family income, permanent residence, and self-actualization have a significant impact on life satisfaction before the COVID-19 pandemic and the explanation for the total variation in life satisfaction is 16.1% (overall model adjust R2 = 0.16, p < 0.001). After the COVID-19 pandemic, the health-promoting lifestyle, age, marital status, average family income, permanent residence, self-actualization, and stress management have a significant impact on life satisfaction. The explanation for the total variation in life satisfaction is 14% (overall model adjust R2 = 0.14, p < 0.001; see Table 5). Hypothesis 4 was verified.


Table 5. Analysis of influencing factors of life satisfaction before and after the COVID-19 pandemic.
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DISCUSSION

This study has investigated the relationship between health-promoting lifestyle and life satisfaction before and after the COVID-19 pandemic. The result has shown that after the outbreak of the COVID-19 pandemic, the residents' total score and the scores of all dimensions of health-promoting lifestyle are higher than those before the pandemic. This is consistent with the existing findings (25). That is, after the outbreak of the COVID-19 pandemic, people are paying more attention to the multidimensional pattern of self-initiated actions and perceptions, such as health responsibility, exercise, nutrition, self-actualization, interpersonal support, and stress management. The government and non-governmental organizations have formulated corresponding plans and issued relevant policies to increase the opportunities for residents to participate in physical exercise and develop a healthy lifestyle. The government of Wuhan has issued the Home scientific fitness guide, which updates the new standards of residents' physical practice and increases the types of indoor physical activities (such as yoga and aerobics) to provide scientific guidance (26). In addition to the government, some technology companies have launched the “Internet + sports” model and fitness apps, such as “Keep”. These fitness apps have successively set up the modules, such as “Online marathon” or “Online training camp”, to encourage residents to participate indoors (27). Communities have actively organized activities to encourage residents to participate in physical exercise, such as community marathons, fun sports meetings, and health promotion meetings (28). According to the HBM, this may be closely related to the change of positive attitude toward health (29). The consciousness and attitude of how people treat health and disease would directly influence people's healthy actions, further influencing self-satisfaction. This is also consistent with the viewpoint of emphasizing the importance of psycho-physic-mental continuity for overall health (30). After deep experiencing and perceiving the COVID-19 pandemic, residents' consciousness and perceptions of disease and health would be significantly improved and further promote the health-promoting lifestyle.

The result has shown that residents' life satisfaction score after the COVID-19 pandemic was lower than that before the pandemic. This is consistent with the existing research (31). This could be caused by the diffusion of the COVID-19 pandemic, which not only produces an effect on the change of anxiousness of physical health, but also increases the psychological pressure. To some extent, pressure and anxiety will reduce life satisfaction (32).

Besides, based on the HBM, people's demographic characteristics would directly influence people's health-promoting lifestyle and life satisfaction. The results of this study have also shown that age, marital status, and average family income have a significant impact on residents' life satisfaction. Age and education level have a significant effect on residents' health-promoting lifestyle. This keeps pace with the previous studies (33).

In addition, the results of multiple linear regression show that the health-promoting lifestyle is an influencing factor on life satisfaction whether before or after the COVID-19 pandemic. Especially, self-actualization and stress management have a significant positive influence on life satisfaction. This study has identified self-actualization as an important influencing factor on life satisfaction, which is inconsistent with the research results of Sak et al. (13). The reason may be that individuals with higher self-actualization have stronger psychological endurance, which is not easily affected by anxiety and fear. For the panic caused by COVID-19, these groups will usually maintain an optimistic attitude, be good at adjusting their emotions, and give positive psychological hints for themselves. Stress management has been proved as a vital influencing factor on residents' life satisfaction, which is consistent with Yang's research results (34). Studies have shown that improving one's ability to withstand stress could deal with more external challenges and enhance self-efficacy to face difficulties actively (35).



CONCLUSION

This study mainly explores and analyzes the changes in health-promoting lifestyle and life satisfaction and the essential predictors that affect life satisfaction before and after the COVID-19 pandemic. It also demonstrates the relationship between health-promoting lifestyle and life satisfaction. These findings have suggested that the health-promoting lifestyle has been impacted significantly by the COVID-19 pandemic. In addition, the health-promoting lifestyle has improved after the pandemic, but the score of life satisfaction has shown a downward trend. Before and after the COVID-19 pandemic, the health-promoting lifestyle has a significant impact on residents' life satisfaction.

In response to the impact of the COVID-19 pandemic, on September 16, 2020, the United Nations has released The United Nations Comprehensive Response to the COVID-19 Report (36). It has advocated that governments and health organizations of all countries should play a leading role in global health countermeasures, fully mobilize every family to cultivate health awareness, help people form a healthy lifestyle, and cultivate more healthy behaviors. Therefore, a variety of measures should be taken to promote a health-promoting lifestyle in the post-pandemic period. Such as promoting health publicity through various channels; strengthening health education in terms of self-actualization, health responsibility, exercise, nutrition, interpersonal support, and stress management to establish the correct concept of health; promoting the quality of health-related social services, and carrying out more health-related activities to increase residents' enthusiasm and chances to improve healthy lifestyle; strengthening psychological guidance and improving psychological endurance to enhance the stress management ability and help residents improve their life satisfaction.

This study has the following limitations. The survey sample is restricted to the city of Wuhan. Although the city of Wuhan has the typical representativeness, it does not have general applicability. Follow-up research can further expand the scope of the investigation and select regions with different pandemic levels for comparative analysis. In addition, a deeper investigation of residents' perceptions and behaviors will be conducted in a follow-up study.
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INTRODUCTION

The COVID-19 pandemic has caused at least 508,827,830 infections and is associated with a 1.2% mortality rate worldwide (1). New SARS-CoV-2 variants have driven new waves of the pandemic as a result of their increased transmissibility and ability to evade the immune response (2). The post-acute sequelae of SARS-CoV-2 infection (PASC) is an important but underestimated public health issue that can have a long-term impact on pulmonary and multiple extrapulmonary tissues and organs through several potential mechanisms (3, 4). Recent studies demonstrate that approximately 4–69% of patients (including children, adolescents, adults, and senior) suffer from PASC (5–11). There is considerable evidence concerning post-acute sequelae that will likely outlast the current pandemic and need to be addressed. This article reviews the clinical sequelae of COVID-19 survivors and provides valuable insights required to fill the gaps in medical knowledge.



PULMONARY AND EXTRAPULMONARY ORGAN SEQUELAE

There are several persistent sequelae occurring among COVID-19 survivors (see Figure 1). A longitudinal cohort study from Wuhan, China found that 1 year after COVID-19 diagnosis, 26% (313/1,185) and 30% (380/1,271) of survivors experienced dyspnea, or persistent breathlessness, at 6 and 12 months, respectively (12). The same study found that lung diffusion impairment was common among critically ill patients at 12 months (12). In a multicenter UK study, Evans et al. (13) found that of 1,077 hospitalized patients, 41% experienced dyspnea and 21–28% experienced palpitations and chest pain 5.9 months after discharge. A random-effect meta-analysis of 257,348 patients revealed that 25, 21, and 31% of survivors displayed persistent dyspnea at 6–8, 9–12, and >12 months follow-up, respectively (14).


[image: Figure 1]
FIGURE 1. Multiple organ sequelae of SARS-CoV-2 infection.


There is an increased long-term risk of cardiovascular complications such as heart failure among patients with SARS-CoV-2 infection, even among mild cases (15). A large-scale study including a cohort of 153,760 COVID-19 survivors, an age-matched control group of 5,637,647 individuals, and a historical comparison group of 5,859,411 individuals, was conducted by Al-Aly et al. (16) to estimate the risk of cardiovascular sequelae. COVID-19 survivors had a significantly increased risk of cardiovascular disease within 1 year, including a 52% and a 72% increased risk of stroke and heart failure, respectively (16). SARS-CoV-2 infection is correlated with “new-onset” cardiovascular disease following infection (17). Rizvi et al. (18) independently reported that SARS-CoV-2-infected golden Syrian hamsters had cardiovascular complications such as ventricular wall thickening and interstitial fibrosis with elevated cardiac troponin I during the late phase of infection. Maio et al. (19) reported that the risk of thromboembolic events 8.5 months after the follow-up of COVID survivors (1.53%, n = 6,937) was five times higher than among population controls (0.31%, n = 435,104). An online survey showed that 53 and 68% of patients reported chest pain and palpitations 7 months after COVID-19 infection (20).

SARS-CoV-2 infection even among those with mild symptoms can cause severe cognitive and neurological defects (21). Recent studies have demonstrated that >10% of patients experience COVID-19-associated anosmia (21). A large UK-based community cohort study with 4,999 participants conducted from June 2021 to January 2022 found that patients infected with the omicron variant more frequently possessed a loss of smell than those infected with the delta variant (52.7 vs. 16.7%, respectively; p < 0.001) (22). Zazhytska et al. (23) found non-cell-autonomous disruption of olfactory sensory neuron nuclear architecture and down-regulation of olfactory receptors and signaling genes in SARS-CoV-2-infected hamster and human autopsies. These findings provide a potential pathophysiological mechanism linking COVID-19 and anosmia. Kraus et al. (24) provided an alternate mechanism by which the intranasal receptor-binding domain of SARS-CoV-2 spike protein causes olfactory receptor damage and olfactory system dysfunction in SARS-CoV-2-infected zebrafish. This finding has potential implications for the intranasal treatment of PASC. Douaud et al. (25) conducted a large-scale longitudinal neuroimaging cohort study of the brain images from 401 COVID-19 cases 51 to 81 years of age and 384 age-matched controls to estimate how changes to brain structure and function correlate with the taste and smell of infected patients. COVID-19 survivors showed a greater reduction in the gray matter thickness of the parahippocampal gyrus and entorhinal cortex, ranging from ~0.2 to ~2%, and a greater reduction in the global brain volume than controls (25).

To date, from anosmia, headaches, to Parkinsonism, Alzheimer's have been attributed to SARS-CoV-2 infection (26). A clinical study indicated that the risk of dementia was 2–3-fold higher among SARS-CoV-2-infected individuals than healthy controls (27). Semerdzhiev et al. (28) found that Parkinsonism is caused by a direct interaction between the SARS-CoV-2 N-protein and α-synuclein. Lang et al. (29) indicated that hypoxemia, or respiratory compromise, along with potential virus-specific endothelial mechanisms may account for post-infectious Parkinsonism. Revere et al. (30) found that Alzheimer's is associated with a higher expression of Angiotensin-Converting Enzyme 2 in the brains of COVID-19 survivors, and Shen et al. (31) showed that SARS-CoV-2 enters the brain, induces an Alzheimer's-like gene program in healthy neurons and exacerbates disease-related neuropathology. Fernández-de-las-Peñas et al. (32) found that 8.4–15% of COVID-19 survivors suffer from post-COVID headaches 6 months after infection.

“Long COVID” can cause metabolic abnormalities and immunological dysfunction (33–35). For example, in a cohort study of 551 discharged COVID-19 survivors in Italy, 35 and 2% had hyperglycemia and “new-onset diabetes,” respectively, after 6 months (33). In another retrospective England-based cohort study of 47,780 COVID-19 patients with a mean of 65 years of age, 2.9% had “new-onset diabetes” 4.6 months following infection (34). Thus, SARS-CoV-2 infection can cause multiple organ failure and induce long-lasting post-COVID sequelae that are of great concern.



DISCUSSION

The COVID-19 pandemic is ongoing and promising curative treatments do not yet exist (36, 37). Meanwhile, the sequelae of this infection have posed a considerable threat to global health and economic development. Considering the available evidence, additional preventive and treatment strategies are needed.

Current prophylactic measures, such as wearing masks and increasing vaccination coverage, are still necessary. Vaccination is associated with a lower risk of several COVID-19 sequelae and remains the most practical approach to preventing the further spread of the virus (38). After 2 years, 11,438,720,838 doses of the COVID-19 vaccine have been administered globally to combat SARS-CoV-2 infection (1). Third and even fourth vaccine booster doses are being administered in many countries to improve immunity (39). However, many low-income nations are still waiting to offer the initial doses (1). Vaccine inequity has enabled SARS-CoV-2 to spread rapidly, increasing the incidence of sequelae, and undermining global COVID-19 recovery efforts (40). Fair allocation of vaccines is critical for effective COVID-19 control and elimination in resource-limited settings. Fortunately, more countries are taking further action. In November 2021, President Xi announced that China would provide 1.0 billion, including 600 million donated, COVID-19 vaccine doses to African countries to help reach its goal of vaccinating 60% of its population by 2022 (41). Countries will need to collaborate to create a fairer vaccination environment required to bolster worldwide immunity.

In addition, therapeutic regimens, including small-molecule inhibitors and traditional medicine, are still needed. Small-molecule inhibitors are being widely studied and play an essential function in COVID-19 treatment. Gilead's controversial drug, Veklury®, was conditionally approved by the Food and Drug Administration (FDA) to combat the pandemic (42, 43) and Pfizer's oral broad-spectrum candidate, Paxlovid®, and Merck's oral prodrug, Lagevrio®, provide new hope for a COVID-19 cure (44). Even with promising clinical results, however, widespread use of these treatments may increase the virus' resistance to inhibitors. Researchers will need to carefully design more aggressive and effective strategies to address therapeutic limitations and uncertainties. For example, multi-target drug combination therapy (PF-07321332 + Remdesivir, Linoleic acid + Remdesivir, PF-07321332 + Molnupiravir), could enhance synergistic anti-COVID-19 efficacy while also reducing drug resistance (45). Traditional medicine is another valuable tool that should be considered for COVID-19 treatment. Many studies have shown that herbal medicine offers multi-organ protection against SARS-CoV-2 (46). Ye et al. (47) illustrated that licorice-saponin A3 and glycyrrhetinic acid, triterpenoids isolated from Gan-Cao, have strong inhibitory potency against SARS-CoV-2 infection at EC50 values of 75 nM against the SARS-CoV-2 nsp7 protein and 3.17 μM against the Spike protein. In the COVID-19 era, small-molecule inhibitors and traditional medicine have a distinct advantage and should be shared between laboratories.

PASC rehabilitation measures, such as multi-disciplinary PASC collaboration, are also critical. A database that includes the physiology, serological, clinical imaging, and epidemiological characteristics of PASC is required to better understand the condition. In addition, fundamental science research, including an understanding of the mechanisms of viral replication, disease pathogenesis, and host immunity is required to direct the earlier evaluation and future rehabilitation of survivors. Healthcare professionals will need to recognize and document pulmonary complications to improve mental and physical health by providing timely team-based, high-quality rehabilitation nursing to survivors. In short, clinical trials of the PASC and additional anti-PASC treatment options are required to fully understand and address this medical issue.
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Introduction: In the face of the COVID-19 pandemic, people began to change both their health-promoting and anti-health behaviors.

Aim of the Paper: To assess the impact of the pandemic on selected health-promoting attitudes.

Methods: The cross-sectional study was conducted from March 2020 to September 2021. We have used the author's survey questionnaire and the standardized Wellness Behaviors Inventory (WBI). The questionnaires were given to respondents in paper versions to fill it.

Results: The study group included 600 urban residents aged 32–73. Based on the opinions of the respondents, during the pandemic, the following activities increased the most: hand washing (93.3%), eating sweets and snacks (80%), and surfing the Internet (60%). An increase in drug/legal use was reported by 13.3%, with no indication of a decrease or no change in consumption of the above. The overall WBI index for all subjects before the pandemic was 81.3 ± 20.2 points, and the increase significantly (p < 0.001) during the pandemic was 87.7 ± 16.7 points. In addition, an increase in preferred eating habits was found (from 19.5 ± 6.4 to 21.1 ± 6.9 points; p < 0.001), preferred prophylactic behaviors (from 21.1 ± 6.0 to 22.7 ± 5.2 points; p < 0.001) and level of presented health practices during the pandemic (from 20.3 ± 5.1 to 24.7 ± 2.7 points; p < 0.001), and a decrease significantly (p < 0.001) in the degree of positive mental attitude (from 20.3 ± 5.4 points to 19.3 ± 4.9 points).

Conclusions: Respondents generally rated their own and their family's health as worse during the pandemic period, and this trend continued when broken down by gender, cohabitant, place of residence, and education. According to the largest group of respondents, the frequency of handwashing, eating sweets and snacks, surfing the Internet, and using drugs/legal highs increased the most during the pandemic. The overall WBI index for all respondents before and during the pandemic was slightly higher during the pandemic period. Monitoring health behavior during a pandemic is essential for prevention and health care institutions. Further studies are needed to assess the long-term impact of the pandemic on pro-and anti-health behavior of people.
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INTRODUCTION

The concepts of health and disease, which are closely intertwined, have been of interest to humans since the beginning of our civilization, and their definition has been evolving over the centuries. In 1948, the World Health Organization (WHO), adopted a definition that stated that health is “a state of complete physical, mental and social wellbeing and not merely the absence of disease or infirmity1”. This definition has been subjected to various modifications over the years, which broadened the scope of health and emphasized the role of its determinants, which led to an interdisciplinary perception of health and the involvement of humanists in cooperation with the medical community (1). The concept of health can also be determined in disciplinary (various approaches of different scientific disciplines to health issues), historical (concerning the development of sciences), and cultural terms (criteria of health, disease, and prevention, as well as the values given to human health in different cultures) (2). The development of medicine, a biomedical approach to health and disease, was formed, which defines health as a physiological and biological state of the body that ensures its proper functioning as a biological whole (2). Health can also be conceptualized as the body's state of equilibrium (homeostasis), in which it functions at an optimal level, and disease occurs when this equilibrium is disturbed, usually under the influence of a disease factor (3). The concept of health can also be considered in three dimensions: the ability to perform the activities of daily living, mental wellbeing, and adherence to health-promoting behaviors (4). Talcott Parsons (5), the creator of the sociological and functionalist concept of health, defines health to be “the state of optimum capacity of an individual for the effective performance of the roles and tasks for which he has been socialized” and disease is a state in which an individual cannot fulfill his/her social roles. Another concept of understanding health is holism, which is a view that denotes holistically explaining various phenomena, including all spheres of human life (biological, mental, social, spiritual) and focusing not only on the biological sphere of man but also on the psychological, social and cultural contexts, which determine health and disease to a greater or lesser extent (6).

The literature (7–9) distinguishes four dimensions of health: biological, psychological, social, and spiritual, and two perspectives of it: objective (medical, psychological) and subjective (from the patient's point of view), the variability of health is emphasized (human life is a process of continuous efforts and changes), the positive understanding of health is stressed (as a potential/resource), the concept of health is identified with the concepts of happiness, wellbeing and quality of life (a sense of happiness is a symptom of health, and health is an essential condition of happiness), and the principle 'your health in your hands' is promoted, whereby everyone is held accountable for their health.

Any behavior that affects a person's health status, either positively or negatively, is considered to be a health-related behavior. Daily habits involving diet, exercise, safety practices, and substance use are not only related to the prevention of disease but also affect the management of chronic illness and degree of disability (10). Common health-related behaviors include diet, exercise, smoking, alcohol use, safety practices, and participation in health screening examinations such as testing for cholesterol levels, and breast and prostate cancer (11).

Regular physical activity is associated with lower death rates for adults and decreases the risk of death from heart disease, lowers the risk of developing diabetes, and helps reduce blood pressure.

The study aimed to assess the impact of the pandemic on selected health-promoting attitudes. We established two research hypotheses. The first one was that the threat related to the risk of Infection with an unknown and dangerous pathogen and a complete change in everyday functioning contributed to positive health-promoting behaviors. The second one was that the pandemic influenced the feeling of deterioration in health.



MATERIALS AND METHODS

The permission of the Bioethics Committee APK.002.184.2021 was obtained for conducting the research. The cross-sectional study was conducted from March 2020 to September 2021. A total of 730 questionnaires in a paper version were distributed. In return, we received 600 fully completed questionnaires and qualified for the study. The conditions for entering the study included residence in the city and completion of an anonymous survey.

The study was conducted using the author's survey questionnaire and the standardized Wellness Behaviors Inventory (WBI). The author's survey was initially conducted on a group of 100 people to check the clarity/intelligibility of the questions. The respondents' comments were introduced into the final version of the survey.The WBI questionnaire contained 24 statements describing various health-related behaviors (eating habits, prophylactic behaviors, positive mental attitudes, health practices). The respondent indicated how often they performed a given health-related activity by rating each of the listed behaviors on a five-point scale: (1) hardly ever, (2) rarely, (3) occasionally, (4) often, (5) almost always. Because of the possibility of periodic preference for certain types of health behaviors, it was assumed that the recent year should only be considered in the evaluation. The numerical values marked by the respondent were counted to obtain a range of 24–120 points. The higher the score obtained by the respondent, the higher the intensity of health behaviors he or she declared. When converted to standardized units based on the table below, the overall index was subject to interpretation according to the properties that characterize the sten score. Results within: 1–4 sten were treated as low scores; 7–10 sten—as high; 5 and 6 sten—as average (12).

The internal concordance of the WBI, as determined by Cronbach's alpha, is 0.85 for the entire Inventory and ranges from 0.60 to 0.65 for its four subscales. Chi2-test with Yate's correction was conducted.



RESULTS

The cross-sectional study was conducted on the group of 600 urban residents (73.3% residents of cities with a population of 200,000–500,000; 13.3% with a population of 50,000–100,000; and 6.7% with a population of up to 50,000 or more than 500,000). There were 69.2% females in the study group, with a mean age of 58.9 ± 11.9, and 30.8% males aged 57.6 ± 12.1. In general, the age of the respondents ranged from 32 to 73. The largest number of people lived with their spouse, 53.3%. Twenty-eight percent of the respondents lived with a spouse and children, 12% were single, and 6.7% lived with children only. 66.7% of the respondents had higher education, and 33.3% – had secondary education.

In the first part of the survey, respondents were asked to rate their health before and during the pandemic. In general, respondents rated them as worse during the pandemic period. This trend continued when broken down by gender, co-residence, place of residence, and education. The results are illustrated in Table 1.


Table 1. Respondents' assessment of their health status – before and during the pandemic.

[image: Table 1]

The respondents were then asked to rate their family's health status before and during the pandemic. In general, the respondents rated their family's health, as in the case of their own health, to be worse during the pandemic. This trend continued, as it did in the case of their own health, when broken down by gender, co-residence, place of residence, and education. The results are illustrated by Table 2.


Table 2. Respondents' assessment of the health status of their families – before and during the pandemic.

[image: Table 2]

According to the opinions of the majority of respondents, the following activities increased the most: hand washing (93.3%), eating sweets and snacks (80%), and surfing the Internet (60%). However, the consumption of sweetened soft drinks (73.3%), consumption of cereal products (66.7%), consumption of fish, dairy products, and eggs, unsweetened beverages, and drinking coffee (60% each) did not change according to the respondents. The remaining indications are presented in Table 3.


Table 3. Respondents' views on changes in health-promoting and anti-health behavior during the pandemic.

[image: Table 3]

The overall WBI index for all subjects before the pandemic was 87.3 ± 20.2 points. (Min.−26 points and Max−105 points) and 5.7 ± 2.1 sten (Min.−1; Max.−9), and during the pandemic, 87.7 ± 16.7 points (Min.−46; Max.−114) and 6.2 ± 2.4 sten (Min.−1; Max.−10), – which indicates an average level of health behaviors, slightly higher during the pandemic. In general, low levels of health behavior were presented by 20% of the respondents before the pandemic and by 13.3% during the pandemic. The average level of health behavior was presented by 40% of the respondents before the pandemic and 26.7% during the pandemic, whereas high level of health behavior was presented by 40% of the respondents before the pandemic and 60% during the pandemic period. Detailed data are provided in Table 4.


Table 4. The type of health-related behaviors before and during the pandemic presented by all respondents.

[image: Table 4]

Before, as well as during the pandemic, higher rates of health-related behaviors were characterized by males, people with secondary education, people living with children, and residents of cities with populations over 500,000. Detailed results are shown in Table 5.


Table 5. Rates of health-related behaviors before and during the pandemic by gender, education, co-residents, and place of residence.

[image: Table 5]

There was a general increase in preferred eating habits in the study group during the pandemic (from 19.5 ± 6.4 points to 21.1 ± 6.9 points). The upward trend continued regardless of gender or co-residence. There was also an increase among people with higher education and residents of cities with up to 50,000 and cities with a population of 200,000 to 500,000. The habits did not change in the group with secondary education and in the groups of inhabitants of cities with 50,000 to 100,000 and over 500,000 residents. The results are illustrated in Table 6.


Table 6. Assessment of good eating habits among the respondents before and during the pandemic by gender, education, co-residents, and place of residence.
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A general increase in the preferred prophylactic behaviors in the study group during the pandemic was observed (from 21.1 ± 6.0 points to 22.7 ± 5.2 points). The upward trend continued regardless of gender, co-residents, education, and place of residence, except for the residents of cities with a population of up to 50,000 inhabitants and over 500,000 inhabitants - where it did not change, and the group of city residents with the population between 50,000 and 100,000, where it decreased. The results are illustrated in Table 7.


Table 7. Assessment of prophylactic behaviors among the respondents before and during the pandemic by gender, education, co-residents, and place of residence.
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In general, the degree of positive mental attitude was found to decrease significantly (p < 0.001) in the study group during the pandemic (from 20.3 ± 5.4 points to 19.3 ± 4.9 points). A similar trend was observed in females and males; in the case of single persons and those living with a spouse, with no changes in the case of persons living with children or with a spouse and children; in the case of persons with secondary education, with practically no differences in the case of persons with higher education and the case of inhabitants of cities with the population of 50,000–100,000 and over 500,000, with practically no changes in the case of inhabitants of cities with the population of 200,000–500,000 and with the degree of positive mental attitude increasing from 18.0 ± 2.6 points to 20.2 ± 0.3 points in residents of cities up to 50,000 inhabitants. Detailed results are shown in Table 8.


Table 8. Assessment of positive mental attitudes before and during the pandemic by gender, education, co-residents and place of residence.

[image: Table 8]

Health practices in the WBI questionnaire include daily sleep and recreation habits or physical activity. Overall, an increase in the level of health practices presented during the pandemic was shown (from 20.3 ± 5.1 points to 24.7 ± 2.7 points). This trend continued irrespective of gender, education, place of residence, and co-residents, except for the group of people living with children, where no differences in this respect were observed. Detailed data are provided in Table 9.


Table 9. Assessment of health practices among the respondents before and during the pandemic by gender, education, co-residents, and place of residence.
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DISCUSSION

The current study aimed to assess the impact of the COVD-19 pandemics on selected health-promoting behaviors among adult city residents. The respondents generally rated their own and their family's health as worse during the pandemic. There was also an increase in preferred eating habits, preferred prophylactic behaviors, presented health practices, and a decrease in the degree of positive mental attitude.

The changes that occurred due to the pandemic were multifaceted, as they affected not only the society as a whole but above all, every individual. The sheer risk associated with the danger of Infection with an unknown and dangerous pathogen and a complete change in the scope of everyday functioning could undoubtedly become a reason for changes in health-promoting behavior. They are shaped by many factors, such as conscious choices and lifestyles, and health habits formed during socialization and modified and reinforced in adulthood (13).

The pandemic has impacted Poles started approaching their health. It has been shown that more than half of the respondents admitted that they care about their health more than in the corresponding period of the previous year (including 25% of Poles who “care much more about their health”)2. In the present study, the respondents rated their health status, as well as the health of their families, as worse during the pandemic compared to the period before it. This trend continued regardless of gender, co-residents, place of residence, or education.

The respondents took the most often to take care of their health (physical and mental) included getting enough sleep, enough rest, and eating healthy foods (14, 15). The study 'Hygiene habits of Poles during the coronavirus pandemic' commissioned by NAOS in May 2021 on a representative group of Poles (1,025) aged 18–65, who completed an online survey, showed that in the first months of the pandemic, the percentage of persons who washed hands increased to 65% (14).

One aspect of health-promoting behavior includes proper eating habits – primarily the type of consumed food. According to the study by Sidor and Roman (16), 45.3% of subjects consumed more food during the lockdown than the period before the pandemic. Also, the results from the international ECLB-COVID-19 study, conducted via an online survey among Asian, European, and African subjects, indicated an increase in consumption of unhealthy snacks, uncontrolled eating, eating between meals, an increased number of consumed meals (14). However, in the present study, the pandemic was conducive to increasing good eating habits.

An essential aspect of health-promoting activities is prophylactic behavior. Wypych-Slusarska et al. (16), in a group of 245 Polish adults, assessed the frequency of consuming selected products and the use of supplementation and prophylactic behaviors related to COVID-19 pandemic. The measures taken by the study participants to boost immunity included vaccinations and vitamin D and C supplementation. In the present study, it was generally found that the number of preferred prophylactic behaviors increased during the pandemic, regardless of gender, co-residents, education, and residence in cities of 200,000–500,000 residents.

Physical activity is another important aspect of health-promoting behavior. In a systematic review related to physical activity during the COVID-19 pandemic (16), Caputo and Reichert (17) found that social isolation affected the decrease in physical activity. The results of Lesser and Nienhuis' study also indicated that physical activity reduced anxiety. Confirmation of the above was also found in the present study. In contrast, in the study by Wypych-Slusarska et al. nearly half of the respondents reported that their level of physical activity did not change during the pandemic. However, when they reopened in the summer of 2020, activity increased by 2 to 62% at that time (18). In a survey conducted in Poland on a representative sample of 1,000 Poles over the age of 18, from 23 to April 30 2020, before the pandemic 65% undertook physical activity at least once a month. During the pandemic, 43% were physically active (19). In the present study, a general increase in the health practices presented during the pandemic. During the pandemic, respondents rested more, avoided overwork, spent more time sleeping, and avoided excessive exercise. This trend continued irrespective of gender, education, place of residence, and co-residents, except for the group of people living with children, where no differences in this respect were observed.

Adopting a positive mindset is conducive to better health and maintaining mental resilience. The Dialogue Therapy Center asked a representative sample of 350 psychiatrists from across the country how they assess the current mental state of Poles. It turned out that 74.3% of the respondents felt it was worse than two years ago, i.e., before the COVID-19 outbreak (20). According to a survey conducted by UCE RESEARCH and SYNO Poland, among 1,040 Poles aged 18–80, 38.5% of respondents believed their mental health deteriorated during the pandemic3. The study found that 68% of the respondents who identified mental health deterioration syndromes had not noticed them before the pandemic. The most commonly reported symptoms of impaired mental health were lowered mood, sleep disturbances, impaired concentration and attention, a pessimistic view of the future, and low self-esteem and self-confidence. In the present study, the positive mental attitudes of the respondents were assessed using the WBI questionnaire. The study group showed a decrease in positive mental attitude during the pandemic. A similar trend was observed in females and males, and single persons. Also, education had no impact in positive mental attitude during the pandemic. The number of reposndents who declared 'almost always' when taking tips from people who expressed concern about their health decreased (from 20% pre-pandemic to 13.3% during the pandemic).

In contrast, there was an increase in 'almost always' statements regarding avoiding situations that make the respondents feel depressed (from 13.3% pre-pandemic to 20% during the pandemic). This issue of avoiding overly strong emotions, stress, and tension, and feelings such as anger, anxiety, and depression remained at a similar level (13.3% before and during the pandemic). Interestingly, 33.3% of the respondents declared before the pandemic that they “almost always” had friends and settled family life, while no one thought so during the pandemic. The number of those declaring “almost always” with regard to positive thinking also decreased (from 53.3% before the pandemic to 26.7% during the pandemic).

The Global Drug Survey report, which is based on data collected in May and June 2020 from 58,811 people in Germany, France, the United Kingdom, Ireland, Austria, the Netherlands, Switzerland, Australia, New Zealand, Brazil and the United States, showed that 43% of respondents were more likely to use alcohol during the pandemic, 39% consumed more alcohol, 29% drank less alcohol and 24% reported no change. They cited “more time to drink” as the most common reason for changing their drinking style (42%) and “boredom” (41%). In contrast, the others indicated compensation for anxiety and worries caused by the pandemic (see text footnote 3). In the present survey, an increase in alcohol consumption was declared by 20% of the respondents, compared to 6.7% who said nothing had changed in this area and 6.7% who reported a decrease in alcohol use.

The report lists the top 10 most commonly identified stimulants used by respondents in 2020. Alcohol came in first (94%), followed by cannabis containing THC (64.5%), and tobacco (60.8%). In addition to alcohol and tobacco products, the list contains the following: MDMA, CBD-only (non-psychoactive) cannabis, cocaine, amphetamine, LSD, benzodiazepines, hallucinogenic mushrooms, ketamine, and prescription opioids (see text footnote 3). Lockdown was also found to increase the use of cannabis containing the psychoactive THC. Thirty-nine percent said they smoked more, but another 39% claimed they smoked the same amount, and only 21% said their marijuana use had decreased. However, the above may be related to problems of accessibility to such stimulants during the closure of borders and public places (see text footnote 3).

What may be a cause for concern in our study is that respondents reported an increase in drug/legal highs consumption.

In other studies conducted in different countries during the pandemic of COVId-19, the pandemic had a significant impact on the change of habits and psychological wellbeing of populations in different manners (e.g., smoking, physical activity, eating habits)4 (21–28).

This may indicate that the pandemic has had a global impact on health behaviors.


Limitations of the Study

The study group included a population of only 600 residents, so it cannot be generalized to the entire population of Poland. The study was limited by the lack of inclusion of a rural population group. The study group should be larger and expanded to include such individuals in future studies.




CONCLUSIONS

The respondents rated their own and their families' health as worse during the pandemic. During the pandemic period, handwashing, consumption of sweets and snacks, Internet surfing, and drug/legal high use increased the most. The overall index of WBI for all subjects was slightly higher during the pandemic. An increase in preferred dietary habits, preferred prophylactic behaviors, and presented health practices was noted, whereas the degree of positive mental attitude decreased. Rates of health-related behaviors depended on gender, education, place of residence, and co-residents.
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FOOTNOTES

1https://www.who.int/governance/eb/who_constitution_en.pdf (accessed April 4, 2022).

2https://www.rynekzdrowia.pl/Uslugi-medyczne/Badanie-IBRiS-ponadpolowa-Polakow-dba-o-swoje-zdrowie-bardziej-niz-przed-rokiem,206687,8.html (accessed April 4, 2022).

3https://pulsmedycyny.pl/psychiatrzy-coraz-wiecej-polakow-w-gabinetachrosnie-liczba-interwencji-kryzysowych-sondaz-1129775 (accessed April 04, 2022).

4https://www.globaldrugsurvey.com/gds-covid-19-special-edition-key-findings-report/ (accessed April 04, 2022).
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Background: As the incidence of gastric cancer (GC) increases sharply in adults aged over 40 years, screening of this high-risk population is important. This study aimed to explore knowledge level of GC related risk factors and symptoms, and to identify influencing factors associated with intention toward GC screening among people aged 40 years old and above in China.

Methods: A cross-sectional, web-based survey was conducted among people aged 40 years old and above between October 2021 and March 2022 in Southeastern China. The participants' knowledge was assessed by a series of questions about risk factors (24-item scale) and warning symptoms (14-item scale).

Results: A total of 2547 complete responses were received. The mean age was 47.72 (±7.20) years and near 60% were male. Respondents had a moderate level of knowledge about risk factors and warning symptoms of GC. The total mean knowledge score was 23.9 (±9.8) out of a possible score of 38. Majority (80%) of respondents reported intention to be screened for GC in the next 5 years. The most influential predictors of screening intention were income level (OR = 2.13, 95% CI: 1.36–3.32), perceived benefits (OR = 1.99, 95% CI: 1.33–2.73), perceived severity (OR = 1.68, 95% CI: 1.20–2.34), ever took GC screening (OR = 1.63, 95% CI: 1.28–2.08), perceived poor overall health (OR = 1.59, 95% CI: 1.19–2.11), and perceived barriers (OR = 1.56, 95% CI: 1.17–2.09). Other significant factors were ever diagnosed with chronic gastric diseases, total knowledge score, and cues-to-action. The major reasons for not willing to take screening were “endoscopy is uncomfortable” (29.6%), “worry about screening results” (23.6%), and “have no symptoms” (21.3%).

Conclusion: High-risk population aged 40 years and above expressed high intention to receive GC screening. Intervention to improve health promotion and reduce the barriers to uptake of GC screening among high-risk populations in China is warranted.

KEYWORDS
  knowledge, attitude, intention, cancer screening, stomach cancer


Introduction

Gastric cancer (GC) remains an important cancer worldwide and is responsible for over one million new cases in 2020 and an estimated 769,000 deaths (1). Eastern Asia and Central and Eastern Europe are regions with the highest incidence rate of GC in the world (2). In China, although the incidence and mortality have slightly decreased in the past two decades, high burden of GC still persists (3). The incidence and mortality rates of GC in China account for a staggering near 50% of the global burden (3, 4). GC is often asymptomatic in early stage, and the majority of patients were diagnosed with advanced stage, usually after they seek medical advice due to symptoms present (5). Likewise in China, more than 90% (6) of GC patients in clinics were presented at an advanced stage, in which the 5-year survival rate was only 35.1% (7). In contrast, the 5-year survival rate of patients with early GC after treatment exceeds 90% and can even be cured (8, 9).

Early detection of GC has great potential to improve survival and reduce disease mortality. Endoscopic screening for GC in moderate to high risk populations was found to be cost-effective (10), and it had been implemented in many countries with high incidence of GC (11, 12). Because the incidence of GC sharply increases after 40 years of age, regular screening is recommended for this target population in countries with high incidence of GC, such as Korea, Japan and China. The 5-year survival rate of GC is significantly lower in China than that of Japan and Korea (13), suggesting diagnosis delays among Chinese patients (14). Differences in screening rate coverage might partly explain the intercountry discrepancies of diagnosis delays. In Korea, National Cancer Screening Program (NCSP) has been initiated since 1999 to provide GC screening for patients 40 years or older every 2 years at no charge or 10% co-payment, depending on their insurance or income stratum (15). Upon implementation of GC screening program, screening rate in Korean has increased from 7.5% in 2002 to 47.3% in 2012 (16). As a result, more than 50% of GC in Korea were diagnosed at an early stage, compared to fewer than 10% in Western countries and China (17). Despite the serious burden of GC, there are no nationwide screening programs in China (14). Opportunistic screening with endoscopy in asymptomatic people is the primary practice in China (18). Compared with organized screening, opportunistic screening involves fewer formal decisions about whether to screen, whom to screen and at what intervals screening should be done (19). In 2005, China launched National Key Public Health Projects, and provided free endoscopic screenings for upper gastrointestinal cancer in more than 110 high-risk areas throughout the country. However, the estimated compliance rate (33.5%) was low (20). The national GC screening rate is still unknown in China. According to a recent cross-sectional study, the ever-screening rate of GC among adult Chinese was only 15.2% (21).

Similar to many countries worldwide, China has faced many obstacles in the introduction of GC screening, such as lack of knowledge related to GC and screening, high cost of screening, and negative attitude toward screening (21). GC is a multifactorial, multistep process (22). Host factors include blood group A, pernicious anemia, prior gastric surgery, family history, hereditary diffuse GC, and genetic syndromes. Smoking, salt, salty and smoked food, red meat, obesity, and low socioeconomic status are environmental factors. Moreover, infection with Helicobacter pylori and Epstein–Barr virus also play a role in gastric carcinogenesis (22, 23). Information on these risk factors helps characterize individuals at risk of GC during their lifetime and promote health-related behavior change. A recent survey from Korea (24) demonstrated that people with lower perceived risk of GC are less likely to take screening. This may primarily due to the fact that knowledge of the risk factors is a vital aspect in developing cancer risk perceptions and further influencing the participation in cancer screening (25, 26). In addition, knowledge about warning symptoms is critical for patients' timely medical care-seeking behavior. A recent study showed that knowledge about warning symptoms can lead to earlier presentation to medical care, which could result in earlier diagnosis and better outcomes (27). The presence of an abdominal lump, abdominal fullness and pain are typical warning symptoms of GC (28), which are easily mistaken as mild gastrointestinal disease. Economic problem was also suggested as a significant barrier. People in the lowest income level were less likely to undergo GC screening (21). Furthermore, negative attitudes toward GC screening, such as fear of screening procedure, fear of finding tumor, may also cause ignorance about screening (21, 29).

Fujian province, located in Southeastern part of China, is a well-known high-risk region of GC in China with higher incidence rate than the average national level (33.1/100,000 vs. 30.0/100,000) (30). Several cities in Fujian province have reported a 2-fold higher mortality rate than the national average level (49.47/100,000 vs. 21.9/100,000) (31). According to expert consensus in China, individuals aged at least 40 years from high-risk regions can be grouped as high-risk population of GC and regular screenings are recommended (6). To the best of our knowledge, no study on GC screening intention was carried out in high-risk population of China. Thus, the current study mainly aimed to investigate knowledge level of GC risk factors and symptoms as well as intention toward screening in Fujian province of China. Accurate information on factors associated with screening behaviors has important implications for health-related behavior change and may strengthen GC prevention and control.



Methods


Study design and participants

We commenced a cross-sectional, web-based anonymous survey using an online questionnaire during October 2021 and March 2022. Convenience sampling was conducted to recruit subjects for this study. The research team used WeChat (the most popular social media platform in China) to advertise and circulate the survey link to their network members. Network members were requested to distribute the survey invitation to all their contacts that satisfy the inclusion criteria. The inclusion criteria were that (1) aged 40 years and above; (2) living in Fuzhou, Putian, Quanzhou, Xiamen, and Zhangzhou city of Fujian province; (3) having no history of cancer. Upon completing the survey, each respondent providing a valid questionnaire was awarded an incentive of 5 Chinese Yuan (equivalent to 0.75 USD). In an attempt to reach a more comprehensive recipient coverage, we also encouraged participants to disseminate the survey link to all their contacts with a thank you note at the end. The participants were informed that their participation was voluntary, and consent was implied through their completion of the questionnaire. The reason for selecting these five cities was due to they are the major cities with the highest incidence of GC in Fujian Province. In total, the accumulated population of these five cities accounts for 73.43% of the total population in Fujian province (32).



Instrument

The questionnaire was self-developed and pilot tested. Local experts of both epidemiologists and clinicians validated the content of the questionnaire. The survey consisted of four sections, which mainly assessed (1) demographic and general health; (2) knowledge about GC-related risk factors and warning symptoms; (3) history of treatment-seeking, and (4) attitudes and intention toward GC screening.


Demographic and general health

The first section of the questionnaire assessed participants' demographic characteristics such as age, gender, height, weight, highest education level, marital status, current residing location (urban/rural), current residing city, occupational types, and monthly average income. Participants were also asked if they ever knew any first-degree relatives, or any friends, neighbors, or colleagues who have been diagnosed with GC. For general health status, participants were asked if they “Ever diagnosed with chronic gastric diseases (e.g., chronic gastritis, gastric ulcer, etc.)”, perceived overall health, smoking, alcohol drinking, health insurance, and if they ever took GC screening.



Knowledge

The participants' knowledge was assessed by a series of questions about risk factors (24-item scale) and warning symptoms (14-item scale). The response options were “true,” “false,” or “don't know.” A correct response was given a score of one, and an incorrect or “don't know” response was scored zero. The total possible knowledge scores ranged from 0 to 38, with higher scores representing higher levels of knowledge. The median score was used to divide participants into high or low knowledge groups.



Attitudes

Health beliefs about GC screening was measured using the constructs from the Health Belief Model (HBM) (33). The questions probed perceived susceptibility to GC (three items), perceived severity of GC (three items), perceived benefits of GC screening (two items), perceived barriers to conduct GC screening (five items), and cues-to-action (three items). Perceived susceptibility queried participants about (1) general risk of a person having GC in their lifetime; (2) general risk of a person contracting Helicobacter Pylori in their lifetime, and (3) their own perceived risk of having GC. Perceived severity assessed participants' perception of harm of GC. Questions evaluating perceived benefits queried participants their views about the benefit of GC screening in early diagnosis and treatment of GC, and prognosis. Perceived barriers to conduct GC screening explored participants' concerns/hesitations when thinking of having screening. Cues-to-action questioned participants about motivation to conduct screening. The response options were “strongly agree,” “agree,” “disagree,” and “strongly disagree.”

A four-point scale was also used for questions about participants' intention to take GC screening in the next 5 years, namely “certainly yes,” “probably yes,” “probably no,” and “certainly no.” The domain reason for not being willing to take screening was also queried. Respondents were also requested to report their preferences of screening method by selecting one of the following options: “endoscopy,” “blood test,” “fecal examination,” and “none of them.”




Sample size calculation

The minimal sample size was calculated based on the formula N = [[image: image] × π × (1–π)]/δ2. The prevalence rate was 15% (π) based on the GC screening rate reported in the previous study (21), with a significant level set to be 0.05 (α), and allowable error as 0.03 (δ). The estimated minimal sample size was 544. In consideration of non-response rate, invalid questionnaire of 40%, a final target sample of 800 was determined.



Statistical analyses

The reliability of the knowledge score was evaluated by assessing the internal consistency of the items representing the knowledge scores. Multivariable logistic regression was used to determine the factors influencing screening intention. All factors found to be statistically significant (p-value < 0.05) in the univariate regression analysis were entered into multivariable logistic regression analyses using a simultaneous forced-entry method. Odds ratio (OR), 95% confidence interval (95% CI) and p-values were calculated for each independent variable. The model fit of multivariable logistic regression analysis was assessed using the Hosmer-Lemeshow goodness-of-fit test (34). All p-values are based on a two-sided test with a statistical test level of α set at 0.05. All statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS), version 26.0.



Ethics and permission for data collection

Following the standards of Helsinki Declaration and its corresponding modifications or similar ethical principles, this study was carried out. The data was collected through an online survey where written informed consent was taken from each participant. Respondents who expressed their consent, after reading the aforementioned, to take part in the study by clicking either “Yes” or “No” were included in the study. Those who did not consent by clicking “No” were not included in the study. Ethics approval and permission for data collection were granted by the Medical Ethics Committee at the Fujian Medical University (FJMU No. 2020 [53]).




Results


Demographics characteristics of the participants

Between October 2021 and March 2022, a total of 2,547 completed responses were received. Supplementary Table 1 shows the demographics of our study participants compared with the adults aged 40 years and older population in Fujian. A summary of the characteristics of the participants is provided in the Table 1 and second column of Table 3. The mean age of study participants was 47.72 years (±7.20). A large proportion of participants were aged 40–50 years (78.2%). Near half of the participants lived in urban (56.9%) and had monthly average income > 5,000 RMB (750 USD) (48.0%). The highest education level is distributed nearly even in secondary school and below (33.3%), high school/technical school (35.1%), and university and above (31.6%). Only 18.8% of participants reported first-degree relatives had GC, while 40.6% were aware of their friends, neighbor, or colleagues had ever been diagnosed with GC. A total of 40.0% of participants reported a history of chronic gastric disease and 42.6% ever took GC screening.


TABLE 1 Demographic characteristics of respondents (N = 2,547).

[image: Table 1]



Knowledge about risk factor and warning symptoms of gastric cancer

Figure 1 and Table 2 show the proportion of correct responses to all 38 knowledge items (24 items of risk factors and 14 items of warning symptoms). The 38 items for knowledge scores had a reliability (Cronbach's α) of 0.954. The mean and standard deviation (SD) for the total knowledge score was 23.9 (SD ± 9.8) out of a possible score of 38. The median was 25 (interquartile range, IQR, 17–33). Knowledge scores were categorized high or low based on median split; as such, a total of 1,209 (47.5%) were categorized as having a high score (25 to 38) and 1,338 (52.5%) had a low score (0–24).


[image: Figure 1]
FIGURE 1
 Percentages of correct responses to knowledge items (N = 2,547).



TABLE 2 Respondents' knowledge about risk factors and warning symptoms of gastric cancer.

[image: Table 2]

The most highly recognized risk factors were “irregular diet habit” (75.0%), and “alcohol drinking” (74.9%), followed by “history of digestive disease” (72.6%), “consumption of pickled food” (71.6%), “consumption of smoked food” (71.2%), “aged 40 years and above” (70.9%), and “stomach ulcer” (70.9%). The least recognized risk factor was “male” (46.3%). In particular, only 56.7% of male respondents (data not shown) were aware of this inherent risk. Meanwhile, majority of participants wrongly regarded “too short/long sleeping time” (55.0%) as a risk factor of GC. The most highly recognized warning symptoms were “gastrointestinal bleeding” (77.1%), followed by “chronic gastritis can't be cured for a long time” (72.4%), “upper abdominal pain” (72.0%) and “recurrent nausea and vomiting” (71.5%). The least recognized warning symptoms were “early satiety” (57.4%) and “hypoferric anemia” (49.5%), while 70.2% of respondents wrongly considered “gastric perforation” (70.2%) as a warning symptom.



Gastric cancer screening intention and its influencing factors

Figure 2 shows the proportions of intention to take screening in the next 5 years. In total, 80.0% (n = 2,038) of participants reported “certainly yes/probably yes” and 20.0% (n = 509) reported “certainly no/probably no” regarding their intention to screen in the next 5 years (Figure 2).


[image: Figure 2]
FIGURE 2
 Intention to take gastric cancer screening in the next 5 years (N = 2,547).


Results of univariate and multivariable logistic regression were presented in Table 3. Multivariable logistic regression showed that monthly income > 5,000 RMB (OR = 2.13, 95% CI: 1.36–3.32) was the most robust factor associated with screening intention. Respondents that perceived their own overall health as “fair/poor/very poor” (OR = 1.59, 95% CI: 1.19–2.11), ever took GC screening (OR = 1.63, 95% CI: 1.28–2.08) had more than 50% higher odds of intention to conduct screening. The odds of intention to conduct screening were also higher among respondents who were ever diagnosed with chronic gastric diseases (OR = 1.30, 95% CI: 1.01–1.68), and those had high score of total knowledge (OR = 1.46, 95% CI: 1.16–1.84). Results of HBM indicate that the following five components were significantly associated with screening intention, including perceived susceptibility (risk of getting GC is high, OR = 1.44, 95% CI: 1.11–1.85), perceived severity (afraid of getting GC, OR = 1.68, 95% CI: 1.20–2.34), perceived benefit (GC screening is effective in saving life, OR = 1.99, 95% CI: 1.33–2.73), perceived barriers (endoscopy is uncomfortable, OR = 1.56, 95% CI: 1.17–2.09), and cues-to-action (only take screening when it is free of charge, OR = 1.47; 95% CI: 1.08–2.00).


TABLE 3 Factors associated with intention to take gastric cancer screening in the next 5 years (N = 2,547).

[image: Table 3]



Reasons for not willing to take gastric cancer screening

The domain reasons for not willing to take screening in the next 5 years are shown in Figure 3. Among respondents who reported probably yes/certainly no/probably no (n = 2,058), the three most common reasons, in descending order, were “endoscopy is uncomfortable” (29.6%), “worried about screening results” (23.6%), and “no symptoms” (21.3%). Other reasons included “no time” (8.3%), “don't know the benefits of screening” (6.9%), “screening cost is too high” (5.5%), and “believe that gastric cancer cannot be cured even detected by screening” (3.4%).


[image: Figure 3]
FIGURE 3
 Reasons for not willing to have gastric cancer screening in the next 5 years (N = 2,058).




Preferences of screening method

Figure 4 presents respondents' preferences of screening method, grouping by if they ever took GC screening. For those who had ever taken GC screening, the most preferred screening method is endoscopy (52.3%), followed by blood test (35.9%), and fecal examination (10.5%). In contrast, among respondents who never took GC screening, the most favorite screening method was blood test (50.8%), followed by endoscopy (21.5%), and fecal examination (21.3%).


[image: Figure 4]
FIGURE 4
 Selection of screening method among participants who have had gastric cancer screening (A, N = 1,086) and those who haven't had gastric cancer screening (B, N = 1,461).





Discussion

To our knowledge, the current study is the first investigation aimed to explore the knowledge level, attitudes to GC screening in high-risk populations in China. In general, the study participants reported a moderate level of knowledge in GC risk factors and warning symptoms. Majority of participants intended to take GC screening in the next 5 years. Significant factors influencing intention to screen were income level, previous history of GC screening or chronic gastric diseases, perceived overall health, total knowledge score, and HBM components (perceived benefit, perceived severity, perceived barriers, cues to action). “Endoscopy is uncomfortable,” “worry about screening results,” and “no symptoms” were the domain reasons for not willing to take screening.

Adequate knowledge about risk factors and warning symptoms of GC play an important role in cancer screening and early diagnosis. Poor knowledge about GC has been considered a barrier of GC screening (35). Result of our study also found that participants with high score of knowledge had a 50% increased intention to take GC screening. In 2015, China government implemented a Nationwide Three-Year Cancer Prevention Plan (2015–2017), announcing an ambitious goal to have the public awareness rate of essential cancer knowledge reach 60% (36). Our current study population in Southeastern China has shown a moderate level of knowledge. However, recent studies from other regions of China, including Central and Northeastern China, reported that people still have poor knowledge about GC (21, 37). More importantly, knowledge level varied among different types of risk factors. Specifically, participants were more familiar with life-style related risk factors, such as irregular diet habits, alcohol drinking, consumption of pickled/smoked foods, hot/spicy food, which is in line with a previous study (21). However, some imperative risk factors, such as male gender, family history of GC among first degree relatives were relatively rarely known. Finding from other previous study also identified these were the two least known risk factors (21). It seems that people tend to be more sensitive to those modifiable risk factors, but easily neglect unmodifiable factors such as age and heredity. Future health education program may need to particularly address high-risk populations under exposure to inherent risk factors. On the other hand, the need to improve knowledge about warning symptoms of GC is also clearly shown in the results of this study. In particular, findings indicate that a considerable proportion of surveyed participants lack knowledge of important symptoms such as early satiety and iron-deficiency anemia (IDA). IDA of gastrointestinal cancer origin is particularly common and longstanding due to bleeding. In the preoperative setting, a retrospective review by Jung et al. reported anemia in 43.6% (99/227) of GC patients. Of those, 24.2% (24/99) developed IDA (38). Recognition of warning signs was associated with anticipating faster help-seeking for potential symptoms of cancer (27). Knowing potential warning symptoms of GC may facilitate patients' treatment-seeking behavior.

Insight about demographic factors that facilitate or impede the intention to conduct GC screening may also be critical to promote health-behavior change. Multivariate analysis result of the current study implies that income level was the most robust factor associated with screening intention. High cost of endoscopy was also reported by surveyed participants as one of the major barriers toward screening. Similarly, Shin and Lee in a cross-sectional study reported that as the level of income increases, and the tendency to uptake screening also increases (OR = 1.36, 95% CI: 1.06–1.73) (29). Undoubtedly, affordability plays an important role in screening behavior. In China, endoscopy is conducted via opportunistic screening and individual own self is responsible for the related medical cost (39). Japan and Korea are the only two countries in the world that offer nationwide population-based GC screening (40). A Korean study shows that people were likely to intend to receive GC screening if it were offered free of charge or for a copayment (24). Our study also found participants were more likely to take GC screening if it is free of charge. Indeed, the screening rate in Korea has increased from 40.0% in 2005 to 74.8% in 2015 after the introduction of the National Cancer Screening Program which offer free or co-payment screening (41). Establishment of a population-based screening program to guarantee free access to endoscopy, particularly for high-risk populations, would be extremely critical for China and other high-risk regions to increase the early diagnosis rate of GC and consequently reduce the mortality rate.

Analysis results of HBM indicate that the following five components were significantly associated with screening intention, including perceived susceptibility (risk of getting GC is high), severity (afraid of getting GC), perceived benefit (GC screening is effective in saving life), perceived barriers (is uncomfortable), and cues-to-action (only take screening when it is free of charge). The finding of HBM could be utilized as a theoretical fundamental to design future health promotion program. In particular, discomfort related to endoscopy has been regarded as the most important reason for not being willing to take screening. Meanwhile, the majority of respondents without previous experience with endoscopic screening prioritized blood test for their future screening plan. These results implied that many people fear physical discomfort from the invasive endoscopy procedure. Although China government launched endoscopic screening program since 2005 in more than 110 high-risk areas throughout the country, the compliance rate (33.5%) was found to be low (20). To reduce the public's fear of endoscopy, recognition of its effectiveness for early detection of GC should be emphasized, and more efforts should be addressed to minimize the discomfort associated with the screening procedure. Alternative screening methods other than endoscopy could also be developed and implemented in order to improve the public's willingness to be screened. Furthermore, as Helicobacter pylori (a group I carcinogen) has been confirmed to have an important role in gastric carcinogenesis (42), people over 40 years old can be further stratified by Helicobacter pylori infection in order to find the most target population for endoscopic screening.



Limitations

This study has several limitations that should be considered. The first pertains to the use of convenience sampling, in which the selection bias could not be eliminated, and its cross-sectional nature. It cannot, therefore, be used to infer causality. Second, data were collected from participants' self-reports; thus, these may be subjected to socially desirable responses. Third, it should be noted that the intention to take screening does not necessarily result in actual receipt of screening; therefore, results should be interpreted with caution. Fourth, the assessment of knowledge was done prior to screening intention, thus may potentially influence participants' responses to screening intentions. A final limitation of this study is that the study population was recruited from five major cities in Fujian province, which may limit generalizability. Despite these limitations, the study data contribute tremendously to the understanding of the influencing factors of GC screening intention in high-risk populations in China.



Conclusions

The present study showed high intention to be screened for GC among high-risk populations aged 40 years and above in China, which is of great importance for a country with low GC screening coverage but high GC burden. Our results imply that economic factor might be the most robust indicator driving respondent's screening intention. To some degree, previous history of gastric diseases and GC screening, perceived overall health status, knowledge level related to GC risk factors and symptoms, and HBM components all contribute to decisions related to future screening intention. Population-based screening program is urgently needed to provide free access to screening, particularly for those high-risk populations. Additionally, continuous education campaigns are needed to improve knowledge of GC risk factors and symptoms in China and to promote the benefits of early cancer diagnosis by screening. Finally, more alternative screening methods other than endoscopy could also be encouraged to improve the general public's willingness to be screened.
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Introduction: Digital eye strain, which is often ignored by the public, has emerged as a “Shadow Pandemic” in the era of the COVID-19 pandemic.

Aim: The current paper is aimed at discussing the ill effect of digital screens on eyes in the wake of the COVID-19 pandemic.

Methodology: A literature search was done using “PubMed,” “Google scholar”, and “Scopus” using key terms like “Digital Eye Strain,” “Eyestrain,” or “Computer Vision Syndrome.” Relevant articles were identified and included to support the argument for this narrative review.

Results: Studies conducted in the UK reported that 68% of children extensively use computers, while 54% undertake online activities after the age of 3. Similar studies estimated 4 h and 45 min per day of screen exposure time among adults in the UK. Indian studies reveal that the prevalence of DES is 69% in adults and 50% in children respectively. Indian ophthalmologists found that computer-using and specialized ophthalmologists were more informed of symptoms and diagnostic signs but were misinformed about treatment modalities. The use of social media and multitasking is particularly prominent among younger adults, with 87% of individuals aged 20–29 years reporting the use of two or more digital devices simultaneously. It has been observed that the use of computer glasses corrects refractive errors and helps in the reduction of symptoms, while precision spectral filters help in reducing symptoms of micro-fluctuation of accommodation.

Conclusion: We concluded that DES is emerging globally as a “Shadow Pandemic” and it is high time to respond. Community ophthalmologists, public health authorities, and educational sectors especially should be involved to prevent this.

Keywords: computer vision syndrome, digital eye strain, digital eye syndrome, COVID-19, public health, pandemic


INTRODUCTION

The nationwide lockdown was extended and completed Phase 4 on May 31, 2020, to effectively limit the COVID-19 pandemic and flatten the curve in India as well as many other countries throughout the world. Throughout this lockdown, it was discovered that pupils' education was deteriorating, and it was necessary to consider how the specified curriculum might be fulfilled. The University Grants Commission (UGC) in India established two committees to oversee examinations and the academic calendar, as well as to encourage online learning. In addition, the UGC chairman advocated social distance, web-based learning, and e-education to prevent the spread of the ongoing COVID-19 pandemic.

With the outbreak of the COVID-19 pandemic, not only current University students, but also pupils from primary and secondary schools, were encouraged to participate in e-learning to complete the required curriculum on time. The recommendations published by the appropriate authorities were insufficient to instruct instructors and students on how and when to use e-learning methods. Without any limitations, our children are increasingly spending most of their time (almost 8 h each day) in front of computer or smart phone displays. E-learning approaches can have both positive and negative effects on our children's vision. In addition, students used online platforms for entertainment, communication, and information purposes during this pandemic. Due to the surge in COVID-19 cases, adults were encouraged to continue their work from home, and they were exposed to screens for a long duration. As result of home confinement, they used online platforms for entertainment, communication, and information.

Computer displays and smart phone screens generate blue light with wavelengths ranging from 380 to 500 nm, which can be hazardous to health. These high-energy waves can reach the eyes, causing everything from irritation to retinal damage. Dry eyes, impaired vision, headaches, near-sightedness, and eye fatigue are among the symptoms that can be induced by the dazzling effect of blue light. Digital eye strain (DES) or computer vision syndrome is the collective term for this (1).

A “collection of eye and vision-related issues that occur from extended computer, tablet, e-reader, and mobile phone usage,” according to DES, is an increasing public health hazard. When using digital screens for long periods of time, people may have minor to severe eye irritation and vision problems. The most prevalent symptoms of DES, according to the American Optometric Association, are eyestrain, headaches, impaired vision, dry eyes, and neck and shoulder pain (1).

The amount of time spent looking at a digital screen is directly related to eye pain. Many millions of people of all ages are at risk of DES due to the tremendous surge in digital gadget usage in recent years. While the symptoms are typically temporary, the illness can cause severe and regular pain for sufferers, as well as having major financial implications. Long-term exposure to blue light emitted by electronic gadgets, according to experts, can have serious consequences. Long-term exposure can cause photochemical damage to the eyes, which can lead to retinal cell destruction and make a person prone to age-related macular degeneration. Children are the most vulnerable age group.

With this goal in mind, we've put together this paper to talk about how long-term e-learning causes DES, how to correct accountability issues, and how to solve the problem.



METHODOLOGY

In the aftermath of COVID-19, the current study attempted to address the impact of digital displays on the eyes. The key phrases DES, Eye strain, and computer vision syndrome were searched for in the “PubMed,” “Google Scholar,” and “Scopus” databases. To complement the narrative review, all relevant articles were included in this publication.



RESULTS

Children typically have uncorrected vision difficulties such as farsightedness and astigmatism, insufficient eye focusing, or eye coordination abilities, all of which can lead to the development of visual symptoms when using a computer or digital screen device for a longer length of time. By the age of three, 68% of youngsters in England use computers on a regular basis, and 54% engage in online activities (2). Furthermore, other research found that adults in the United Kingdom spend between 4 and 45 min per day on screens (3), whereas adults in the United States spend almost two-thirds of their time on digital devices (5 h or more) (4).

According to recent US data, 37% of people aged 60 and overspend five or more hours per day on digital devices, and this age group likes to browse the internet on laptops and desktop computers, whereas younger folks prefer to do it on smartphones (4). Younger people are more likely to use social media and multitask, with 87 percent of those aged 20–29 indicating that they use two or more digital devices at the same time (4). The 2016 Digital Eye Strain research, which included answers from over 10,000 people in the US, found a 65 percent frequency of self-reported symptoms, with females being more impacted than males (69 vs. 60% prevalence) (4). Participants who used two or more devices at the same time were more likely to report DES than those who only used one device at a time, with prevalence rates of 75 and 53%, respectively. Various symptoms of DES arise after using mobile phones for more than 2 h daily (5), or digital devices after 2–4 h of exposure (6).

Sheppard and Wolffsohn (7) found that 27.5% of people have irritated or burning eyes, 31.5% have dry eyes, 30.6% have eye strain, 22.3% have headaches, 39.8% have tired eyes, 26.3% have sensitivity to bright lights, and 30.8% have eye discomfort. Eye health is negatively affected by online education and eye fatigue increased as a result of the COVID-19 pandemic process (8). Research was done in India to examine the prevalence of DES among computer users in the state of Bihar. The frequency of DES was discovered to be 69 percent. Around 30 percent of people utilized the computer for 4–6 h every day. Eyestrain and weariness were the most prevalent complaint in 59 (59%) people, followed by headache in 57 (57%) people, discomfort in the neck, shoulder, wrist, or back in 51 (51%) people, dry eyes in 37 (37%) people, and blurred vision in 35 (35%) people. CVS was mentioned by 11 people (11%). The most prevalent preventative intervention was taking pauses in between work, which was taken by 79 participants (79%). In the current study, 46 (46%) individuals took preventative breaks after 1 h and 25 (25%) after 20 min (9). According to research from Egypt, 86%of medical students who spent 3 h or more per day on the computer were suffering from one or more DES symptoms (10). Other symptoms were dry eyes, headache, blurred vision, eye strain, neck and shoulder pain, weariness, and eye redness. A study from Bulgaria shows similar results. Of those studied, 7.4% of students had ca onstant feeling and 25% often had feelings of eye soreness and irritation. Eye dryness, grittiness, and scratchiness was constantly experienced by 9.6% of the students and 19.1% felt it frequently (11). Study results from Israel and the USA reveal eye fatigue (60 and 48%), eye strain (58 and 31%), ocular discomfort (44 and 31%), headaches (43 and 26%), dry eyes (39 and 34%), and burning eyes (40 and 22%) (12). Computer-using and specialized ophthalmologists know more about symptoms and diagnostic signals than traditional ophthalmologists, yet they lack different treatment options (13). Recent results from Indian research found that the average age of children with DES was 13 ± 2.45 years. The average time spent on a digital device was 3.9 ± 1.9 h, up from 1.9 ± 1.1 h in the pre-COVID era (P = 0.0001). Smartphones were the most popular digital device among the participants (n = 134, or 61.7%). A total of 108 youngsters (49.8%) spent more than 2 h every day on online programs. The prevalence of DES was 50.23% in that group. There were 26.3% light cases, 12.9% moderate cases, and 11.1% severe cases. Itching and headache were the most often reported symptoms (n = 117, 53.9%). Age >14 years (P = 0.04), male gender (P = 0.0004), smartphone usage (P = 0.003), device use >5 h (P = 0.0007), and mobile games >1 h per day (P = 0.0001) were all found to be independent risk factors for DES in youngsters (14). Playing applications and games, as well as surfing the internet, are a common practice for our youngsters in the present digital world (8). Furthermore, most children lack the self-control necessary to set boundaries for themselves.

A study revealed that an 86% (n = 584) prevalence of DES was observed in those who had at least one symptom. As per the study, computer devices are used by participants mainly for learning and entertainment. One third of participants were continuously using digital screens for >2 h and one-fourth of participants were using the screen for >9 h; 20% used the screen in a dark room or dim light for >5 h. 66% had mild and 2.2% had severe symptoms. Headache was the common symptom found, followed by eye pain and neck/shoulder/joint pain. Females were found to be more prone to develop CVS. Headache, eye redness, burning, etc. were positively correlated with the duration of use (15). During the current pandemic, the creation of e-classes for such youngsters has placed an undue weight on their already strained eyes.

DES diagnosis and measurement: Both objective and subjective approaches have been used to assess DES. Objective evaluations of parameters such as critical flicker–fusion frequency blink rate and completeness, accommodative function, and pupil characteristics may be used to provide indices of visual fatigue. Subjective methods include a 10-item questionnaire produced by Hayes et al. (16) and utilized in various studies. It considers the symptoms of DES and scores each symptom separately. Another six-item Visual Fatigue Scale allows users to assess their difficulty in seeing, unusual feelings around the eyes, eyes feeling weary, feeling numb, having a headache, and feeling dizzy when gazing at the screen using a Likert scale (7). The Rasch-based Computer-Vision Symptom Scale is another tool that researchers may use to assess visual and ocular complaints in computer users. The self-administered Computer Vision Syndrome Questionnaire (CVS-Q) asks users to rate the frequency and severity of 16 symptoms they encounter when using a computer, resulting in a single symptom severity score (CVS score) of six or higher, which is considered diagnostic of the disease (17). The physiological underpinning of DES is used in objective evaluations. The exact process behind DES, however, remains unknown. In contemporary DES research, critical flicker–fusion frequency (CFF) and blinking characteristics have been utilized often to assess visual functions (7). Ergonomic practices, maintaining regular blinking, the use of adequate lighting, careful placement of the digital device, altering image characteristics (resolution, text size, contrast, and brightness), and taking breaks are all frequent non-pharmacological and pharmaceutical treatments. Artificial tears are one of the pharmacological management techniques.

According to Reddy et al. (18), only taking breaks from screens is insufficient for reducing DES symptoms, but concentrating on long-distance objects between breaks relates to a considerably better prognosis. The 20/20/20 method (looking at items over 20 feet away for 20 s after 20 min of visual display unit use) is very widespread advice in the literature (19). Furthermore, using antiglare displays in electronic devices to prevent eye strain is a common but less acknowledged ergonomic approach. The evidence for the antiglare screen's preventative advantages in DES is mixed. Ranasinghe et al. (17) and Shantakumari et al. (20) observed that individuals who used antiglare displays had fewer DES symptoms, but Reddy et al. (18) and Scullica et al. (21) reported that screen filters have no effect on DES symptoms. Some research has suggested that increasing ergonomic health literacy behaviors, as well as creating an ergonomic work environment, is a good way to avoid DES among screen users. It has been discovered that wearing computer glasses corrects refractive errors and reduces symptoms, whilst using precision spectrum filters reduces the symptoms of micro-fluctuation of accommodation. Anti-glare lenses are contentious, and there is no universal agreement on how to utilize them. Dry eye symptoms can be efficiently managed with artificial tears and omega-3 fatty acid consumption. On-screen prompts, audial prompts, or wink glass can all help users raise their effective blinking rate, which is known to be one of the most critical elements in preventing DES. In a qualitative European study of 368 children aged 9–16, subjects were queried on what they perceive as negative while using the internet and technology in general. To reduce the variety of eye problems, such as eye strain and eye irritation, the usage of eye glasses following prolonged internet use may help (22). A novel therapy modality called “Warming Device” might be a good alternative to the present therapeutic techniques for computer vision disorders (23, 24).



CONCLUSION

A “Shadow Pandemic” is brewing because of DES. We are inadvertently driving a generation of youngsters toward a higher risk of DES due to the present trend of e-learning programs and its repercussions.



RECOMMENDATIONS

A wide range of evidence is available to assess for the prevalence of DES among adult screen users, although comparable data for youngsters is scarce. Given the current COVID-19 pandemic and the growing burden of screen exposure of more than 12 h per day among youngsters, it is vital for policymakers in the education and health sectors to provide guidelines (e.g., limiting e-learning time for students to reduce screen time). Similar guidelines should be framed for the adults who are working from home with digital devices for a long time. Ophthalmologists can also be informed about the diagnosis and innovative therapy options for computer vision syndrome.



LIMITATIONS

There are a few restrictions to this evaluation. It is a narrative review in which the evidence is retrieved and synthesized without using a systematic technique. We used a negative review technique due to the scarcity of research in this field, which is still a problem. There are also other limitations to this review. It is narrative review, although it emphasizes one of the most important public health issues in the post-pandemic era globally, which will likely drive future strategies aimed at avoiding DES in this relatively young population. The findings should be reproduced, and they should be compared to nations in Europe that have been subjected to protracted lockdowns, such as Italy, Austria, and Germany. As a result, more research, including both primary studies and evidence synthesis, is needed to inform decisions and practice.
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Background: Misinformation has had a negative impact upon the global COVID-19 vaccination program. High-income and middle-income earners typically have better access to technology and health facilities than those in lower-income groups. This creates a rich-poor divide in Digital Health Literacy (DHL), where low-income earners have low DHL resulting in higher COVID-19 vaccine hesitancy. Therefore, this cross-sectional study was undertaken to assess the impact of health information seeking behavior on digital health literacy related to COVID-19 among low-income earners in Selangor, Malaysia.

Methods: A quantitative cross-sectional study was conducted conveniently among 381 individuals from the low-income group in Selangor, Malaysia. The remote data collection (RDC) method was used to gather data. Validated interviewer-rated questionnaires were used to collect data via phone call. Respondents included in the study were 18 years and older. A normality of numerical variables were assessed using Shapiro-Wilk test. Univariate analysis of all variables was performed, and results were presented as means, mean ranks, frequencies, and percentages. Mann-Whitney U test or Kruskal Wallis H test was applied for the comparison of DHL and health information seeking behavior with characteristics of the participants. Multivariate linear regression models were applied using DHL as dependent variable and health information seeking behavior as independent factors, adjusting for age, gender, marital status, educational status, employment status, and household income.

Results: The mean age of the study participants was 38.16 ± 14.40 years ranging from 18 to 84 years. The vast majority (94.6%) of participants stated that information seeking regarding COVID-19 was easy or very easy. Around 7 percent of the respondents cited reading information about COVID-19 on the internet as very difficult. The higher mean rank of DHL search, content, reliability, relevance, and privacy was found among participants who were widowed, had primary education, or unemployed. An inverse relationship was found between overall DHL and confidence in the accuracy of the information on the internet regarding COVID-19 (β = −2.01, 95% CI = −2.22 to −1.79).

Conclusion: It is important to provide support to lower-income demographics to assist access to high-quality health information, including less educated, unemployed, and widowed populations. This can improve overall DHL.
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 COVID-19, health literacy, digital, health information seeking, lower income


Introduction

The World Health Organization (WHO) defines Digital Health Literacy as the ability to utilize electronic devices to gain, seek, appraise, and understand health information to enhance health outcomes or solve a health issue (1). Recent advancement in technology has made the world more digitalized than before, and thus most populations have access to information about healthcare.

Access to timely and quality information during infectious diseases outbreak is critical to prevent the spread of infection and control the feelings of anxiety. Digital platforms are the main focal points where information exists and spreads (2). Quality and up-to-date information from such platforms about the source of the pandemic, specific health threats, dissemination, mortality, can minimize the risk of infection and public anxiety. However, access to online quality information has been a challenge for vulnerable population such as migrants and the older group. There is a disparity that exists in digital health equity which needs to be highlighted (3, 4).

Social media platforms (Facebook, Twitter, Instagram, etc.) has become a perfect source for health information to flow. There are significant quantities of good and bad public health messaging on social media platforms, which can impact individual and population beliefs and behaviors. In light of the ongoing pandemic, misinformation about the source of the pandemic had become increasingly available on different social media platforms (5). Hence, the pandemic highlighted the negative impacts of false misinformation on all facets of life (6). Misinformation about the source of the Coronavirus disseminated rapidly all across the world that even the WHO coined another word “infodemic,” an overabundance of information and the rapid spread of misleading or fabricated news, images, and videos (7).

Vaccine hesitancy which is one of main global health issues has also taken a surge because of the bulk of misinformation available on social media platforms (8). In studies published, it has shown that the population's decision to vaccinate was influenced by the information on digital platforms (9, 10). Concerns about side effects of the vaccines, rapid development of the vaccines have all contributed to vaccine hesitancy (11, 12). On the other hand, in some countries, the digital platforms have increased public trust on vaccines (13). Thus, it is critical to monitor the digital platforms and make good use of them to help people in their decision making.

Studies have unanimously agreed that COVID-19 has severe health repercussions, including quality of life (14), mental health (15–19), and psychological distress (20–25). Misinformation and vaccine efficacy also impacted the global COVID-19 vaccination program, driving vaccine hesitancy (26–28). However, recommendations from medical professionals' were associated with vaccine acceptance (29, 30). Safety is one of the key population concerns, and in many countries, misinformation has led people to believe that vaccines are not safe, thus increasing hesitancy (31). It is one of the many reasons why the pandemic has not ended.

Malaysia, a Southeast Asian country, has had its own struggles with the pandemic. As of July 14 2022, 4.6 million cases and 35.8 thousand deaths have been reported (32). The country began COVID-19 vaccination in February 2021, and as of 14 July 2022, Malaysia has administered at least 71.5 million doses of COVID vaccines so far, assuming every person needs two doses (33).

Malaysia's population is divided into three categories based on their household income. T20 is also known as the Upper group, which represents the top 20% of the Malaysians; M40, also known as Middle-income, which represent 40% of the Malaysians; and B40%, also known as the Lower-income group, which represents 40% of the Malaysians (34).

High-income and middle-income earners typically have better access to technology and health facilities than the B40 lower-income group (35). Lower-income groups may also have less access to healthcare; there is previous evidence of greater vaccine hesitancy within these demographics (29, 36). Therefore, it is increasingly important to review the engagement of lower income groups in misinformation and identify how best to provide educational support for them using social media and other digital platforms. In addition, it is proven that digital health literacy contributes to better health outcomes (37). This cross-sectional study was undertaken to assess the impact ofhealth information seeking behavior on digital health literacy related to COVID-19 among low-income earners, also known as “B40,” to provide an update for health policymakers on the use of digital health among B40 group and contribute to the improving of their health condition.



Methods


Study setting and population

This cross-sectional study was conducted via telephone and according to the protocol approved by the Ethics Committee of Management and Science University (Ethics Code: MSU-RMC-02/FR01/09/L1/085). A quantitative cross-sectional study was conducted conveniently among 381 individuals from the low-income group in Selangor, Malaysia. People from lower socioeconomic classes are vulnerable populations negatively affected by the COVID-19 pandemic, thus exacerbating disparities in digital health literacy. According to the Raosoft online sample size calculator (Raosoft, Seattle, WA, US), assuming a 5% margin of error, a 95% confidence level, and a 50% response distribution, the required sample size for this study was 377.

The survey was conducted between 20 September to 3 October 2021 (during the MCO 3.0). The questionnaire was piloted on a sample of 30 to test its validity and reliability, and data obtained from the pilot study were not included in the final analysis. A total of 381/452 (84.3%) participants completed the survey. The remote data collection (RDC) method was used to gather data. Validated interviewer-rated questionnaires were used to collect data via phone call. Respondents included in the study were 18 years and older, belonged to the low-income group (B40), living in Selangor. Only one response was allowed per contact number in the telephone survey. We got the list of names and mobile numbers from our university, who adopted the said community.



Study instruments

This study used a questionnaire that was available in both Bahasa Melayu and English languages. Before questionnaire distribution, a back-to-back translation, content and face validity, and reliability test were done. The questionnaire consisted of 13 items and was divided into three sections. The following data were collected upon the completion of each questionnaire: Section A – sociodemographic profile (6 items), Section B – digital health literacy (5 items from the Digital Health Literacy Instrument (DHLI), adapted from Vaart and Drossaerts, 2017 (37), Section C – health information seeking behavior (2 items, self-developed). The online survey has fulfilled the criteria in the Checklist for Reporting Results of Internet E Surveys (CHERRIES) (2).



Sociodemographic profile

The sociodemographic characteristics collected for this study were age, gender, marital status, education level, household income and employment status.


Digital health literacy

The questions used to assess digital health literacy were adapted from the Development of the Digital Health Literacy Instrument (37). This study adopted five items – one item from every five key dimensions of DHLI, namely, information seeking, adding self-generated content, evaluating reliability, determining relevance, and protecting privacy. The scale measures one's ability to seek, find, understand, and appraise health information from digital resources. This study used the following five key dimensions of DHLI, namely, (1) information searching or using appropriate strategies to look for information (e.g., “When you browse the internet to find information regarding the Coronavirus or related topics, how easy or difficult is it for you to find the exact information?”) (2) adding self-generated content to online-based platforms (e.g., “When typing a message (e.g., on a forum or social media such as Facebook or Twitter) about the coronavirus a related topic. How easy or difficult is it for you to express your opinion, thought, or feelings in writing??”) (3) evaluating the reliability of online information (e.g., “When you search the internet for information on the coronavirus or related topics, how easy or difficult is it for you to decide whether the information is reliable or not?”) (4) determining the relevance of online information (e.g., “When you search the internet for information on the coronavirus or related topics, how easy or difficult is it for you to use the information you found to make decisions about your health (protective measures, hygiene regulations, transmission routes, risks and their prevention?”) and (5) protecting privacy (e.g., “When you post a message about the coronavirus or related topics on a public forum or social media, how often do you share your own private information such as your name or address?”) A total of 5items were asked and it uses a four-point Likert scale: 1 = very difficult, 2 = difficult, or some of the time, 3 = easy, and 4 = very easy.



Health information-seeking behavior

This section consisted of 2 self-developed questions to assess health information-seeking behavior. Each item was scored on a 5-point Likert scale. The first question is “How often do you read information about COVID-19 on the internet” for which the response options are 5 (at least once a day), 4 (at least once a week), 3 (at least once a month), 2 (less than once a day), and 1 (never). The second question is “I am confident in the accuracy of the information that I see and read in social media,” with response options ranging from 5 (strongly agree), 4 (agree), 3 (neutral), 2 (disagree), and 1 (strongly disagree).




Validity and reliability

A group of expert panels were included such as psychiatrists, clinical psychologists, physicians, pharmacists, and public health experts translated and culturally validated the questionnaire. The set of questions included for Content Validation Index (CVI) calculation was five questions in Section B (digital health literacy) and two questions in Section C (health information seeking behavior). All the questions received an acceptable CVI of more than 70%. The final CVI for both questionnaires calculated was from 88.5 to 97.5%. Other psychometric properties such as face validity and reliability were assessed by conducting a pilot study of 30 subjects. The final face validity index for both questionnaires ranged from 92.5 to 94.7%, and the internal consistency for all the sections was good, with Cronbach's alpha values ranging from 0.87 and 0.94.



Data analysis

Data were analyzed using Statistical Package for Social Sciences (SPSS) statistical software version 25.0. The normality of numerical variables were assessed using the Shapiro-Wilk test. Univariate analysis of all variables was performed, and results were presented as means, SDs, mean ranks, frequencies, and percentages. Mann-Whitney U test or Kruskal Wallis H test was applied to compare DHL and health information-seeking behavior with the characteristics of the participants. Linear regression was applied by taking overall DHL as the dependent variable and health information-seeking behavior as independent factors. A multivariate linear regression model was derived for overall DHL and health information-seeking behavior after adjusting for age, gender, marital status, educational status, employment status, and household income. A p-value of < 0.05 was considered as statistically significant.




Results

The mean age of the study participants was 38.16 ± 14.40 years ranging from 18 to 84 years, and most participants were of age < 40 years (53.8%). Of 381 participants, 59.3% were females, and 40.7% were males. Most participants were married (55.4%), followed by singles (35.4%). Almost 39.4% of the participants had secondary level education, 56.2% were employed, and 59.3% had household income < RM2,500 per month (B1, ~$560 US dollars).

Table 1 depicts the proportion of respondents who reported digital health literacy and health information-seeking behavior during COVID-19. Almost two-fifths (39.5%) of respondents stated that the information searching/seeking regarding COVID-19 was very easy, and more than half (55.1%) stated that it was easy. Only 5% of the respondents could find information searching/seeking difficult or very difficult. Almost one-fourth of the respondents stated that it was difficult to add self-generating content (26.6%) and to evaluate the reliability (24.6%) of the COVID-19-related digital health literacy. Another one-third (33.9%) find it difficult to protect privacy. More than half of the respondents (55.1%) read information about COVID-19 at least once in a day, and one-third (36.5%) received so at least once a week.


TABLE 1 Digital health literacy and health information seeking behavior of participants (n = 301).
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Table 2 compares respondents' characteristics and the overall DHL and its five components by the Mann-Whitney U test or Kruskal Wallis test. Overall, a higher DHL mean rank was found among the participants age > 60 years (mean rank = 261), who had primary education (mean rank = 242.76) and who were not employed (mean rank = 226.03). A statistically significant difference in overall DHL was observed for educational level (p = 0.001) and employment status (p = 0.001). The higher mean rank of DHL search, content, reliability, relevance, and privacy was found among participants who were age>60 years widows, had primary education, and who were not employed. Statistically significant results were noted for DHL content, reliability, relevance, and privacy by marital status, educational status, and employment status (p < 0.05). A statistically significant difference was observed in DHL contents with respect to household income (p = 0.001).


TABLE 2 Comparison of participants' characteristics and digital health literacy (n = 301).
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Post-hoc analysis of all the factors which were significant in Kruskal Walis test is displayed in Table 3.


TABLE 3 Post-hoc analysis in Kruskal Walis test.

[image: Table 3]

Table 4 shows the results for means of the health information-seeking behavior by participants' characteristics using the Mann-Whitney U test/Kruskal Walis test. Health information-seeking behavior regarding how often the respondents read information about COVID-19 on the internet was significantly associated with age, marital status, educational status, and employment status (p < 0.05). Respondents' confidence in the accuracy of the information they read about COVID-19 on social media was found to be significantly associated with age, marital status, educational level, and employment status.


TABLE 4 Comparison of participants' characteristics and health information-seeking behavior (n = 301).
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Among participants, overall DHL increased by 3.01 score when frequency of reading health information about COVID-19 on the internet increased by one score (β = 3.01, 95% CI = 2.74 to 3.28). Whereas, overall DHL decreased by 2.01 score when confidence in the accuracy of the information on the internet regarding COVID-19 increased by one score (β = −2.01, 95% CI = −2.22 to −1.79) (Table 5).


TABLE 5 Linear relationship between overall DHL and health information-seeking behavior (n = 301).
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Multivariate linear regression revealed that health information-seeking behavior remained statistically associated with overall DHL even after adjusting for covariates like age, gender, marital status, educational status, employment status and household income. The adjusted R2 shows that independent variables can explain 60% of the variance in overall DHL (Table 6).


TABLE 6 Multivariate linear regression model for overall DHL and health information seeking behavior adjusted for covariates (n = 301).
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Discussion

The present study examines the impact of online health information-seeking behaviors on DHL related to COVID-19 among the B40 lower-income group in Selangor, Malaysia. The DHL increased with the frequency of reading information about COVID-19 on the internet and reduced with the reduced confidence about the accuracy of the COVID-19 information searched for.

It was elementary for participants to search for information on the internet (39.1%) compared with other components of DHL, such as adding self-generated content, evaluating reliability, or protecting privacy. This can lead to many individuals searching for and finding low-quality information that can lead to improper self-management of COVID-19 symptoms, as reported in other countries (38). There is also the risk of a breach of privacy to information of these individuals with the lowest socio-economic status in the country being targeted by internet scammers. Individuals in the B40 categories easily become pray to scammers because they are not used to using the internet and its associated tools making them have lower levels of DHL compared to other income groups. For example, previous researchers in other parts of the globe have identified lower levels of DHL among individuals in the B40 categories (39). To the extent that individuals in developed countries use digital health tools to monitor their health making digital platforms, user friendly for many individuals not in the B40 categories (40). This is mainly attributed to high-income and middle-income earners/countries having better access to technology and health facilities than the B40 lower-income group. This makes the better earners used to the internet and knowing the trusted sources of where to search for information.

In the analysis concerning participant characteristics and the levels of DHL, the widowed statistically had a higher mean of DHL content, relevance, reliability, and privacy than other marital statuses. This may be due to widows using platforms to seek support, or to inform others about their sorrows and worries, as a means of coping with the loss of a loved one (41–43). The constant use made their literary higher in most aspects of DHL, especially concerning COVID-19. However, the widow(er)s were least confident in the information obtained.

Study findings showed that DHL decreased with increasing level of education, a finding contradictory with previous studies (44, 45). This may be due to differences in the participants recruited in the previous studies, i.e., Adil et al. (45) university students that excluded community members and Flynn et al. (44) was conducted before the internet became popular among individuals with lower levels of education (44, 46). There are inconsistent findings around the extent of vaccine hesitancy by the level of education, suggesting that political variables are important confounders when considering education. For example, the government will often be responsible for the public health messages around COVID-19 vaccination through the Ministry of Health. Research from Ghana shows that if the individual voted for the opposition party, trust in the messaging is lower, with increased hesitancy (47). The delivery of public health messaging is important, and thus here, similar behavior may affect how people choose to search for and receive the required information. Also, the controversial finding with level of education and DHL may be due to use of a tool used to measure DHL that was not previously validated in similar a population; despite the good content and face validity.

The increase in DHL over the years may explain the higher DHL related to COVID-19 among unemployed individuals (46). Generally, many individuals are finding digital platforms more user friendly, with the migration to a digital era, and during the COVID-19 pandemic people explored the digital platforms for information and updates than any previous period. In addition, unemployed individuals may be exposed to more information online due to having adequate time spent online searching for employment. Here, participants earning a lower wage added increasing amounts of DHL content, whilst reading information about COVID-19 increased with age in the present study. This may be due to many older individuals being more concerned about the likely severity of illness and mortality in their populations and thus seeking out information on how best to protect themselves (48). Other demographics, for example, bereaved or widowed individuals, are potentially psychologically vulnerable to misinformation, so there is a fundamental importance to ensure that these groups can easily access appropriate health content.

Many individuals/groups with higher DHL were also reading more about COVID-19, but the more information they read, the lower their confidence in the information got. Individuals who get access to a lot of information find many contradictory findings, making them not confident of the information they read. They may be exposed to good and bad public health messaging but also see genuine uncertainties within the knowledge base, making it harder for an individual to make the best possible decisions. Due to the effect of the pandemic, such as emerging new variants, treatments, and vaccines (49), an increase in health information-seeking behaviors was associated with increased reading about COVID-19 information. Similar to other studies done during the pandemic, an increase in health information-seeking behaviors was associated with reduced confidence in the information obtained on social media (50–52). Social media has been the main source of spreading wrong information during the pandemic, especially by individuals who are against the vaccines and the lockdown protocols (53). Such misinformation on these social media platforms may also hinder the acceptance of good public health messaging.

This study has a few limitations. The first pertains to the use of convenience sampling and its cross-sectional nature. It cannot, therefore, be used to infer causality. Second, data were collected from participants' self-reports; thus, these may be subjected to socially desirable responses, and recall bias is common. Despite these limitations, the study data contribute to the understanding of the influence of DHL on health information-seeking behavior.



Conclusion

The present study examines the impact of online health information-seeking behaviors on DHL related to COVID-19 among the B40 income group in Malaysia. An inverse relationship was found between confidence in the accuracy of the information on the internet regarding COVID-19 and DHL. It is important to support lower-income demographics to assist access to high-quality health information, including less educated, unemployed, and widowed populations in order to improve overall DHL.

Further research could replicate this study with other populations, and longitudinal studies could consider how temporal trends around health information-seeking behavior, for example, across the pandemic and also outside of times of public health emergencies. Authorities and health promotion teams can use the information here to consider pandemic strategies around health promotion in lower-income demographics in Malaysia.
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Introduction: It is clear that medical science has advanced much in the past few decades with the development of vaccines and this is even true for the novel coronavirus outbreak. By late 2020, COVID-19 vaccines were starting to be approved by national and global regulators, and across 2021, there was a global rollout of several vaccines. Despite rolling out vaccination programs successfully, there has been a cause of concern regarding uptake of vaccine due to vaccine hesitancy. In tackling the vaccine hesitancy and improving the overall vaccination rates, digital health literacy (DHL) could play a major role. Therefore, the aim of this study is to assess the digital health literacy and its relevance to the COVID-19 vaccination.

Methods: An internet-based cross-sectional survey was conducted from April to August 2021 using convenience sampling among people from different countries. Participants were asked about their level of intention to the COVID-19 vaccine. Participants completed the Digital Health Literacy Instrument (DHLI), which was adapted in the context of the COVID Health Literacy Network. Cross-tabulation and logistic regression were used for analysis purpose.

Results: Overall, the mean DHL score was 35.1 (SD = 6.9, Range = 12–48). The mean DHL score for those who answered “Yes” for “support for national vaccination schedule” was 36.1 (SD 6.7) compared to 32.5 (SD 6.8) for those who either answered “No” or “Don't know”. Factors including country, place of residence, education, employment, and income were associated with the intention for vaccination. Odds of vaccine intention were higher in urban respondents (OR-1.46; C.I.-1.30–1.64) than in rural respondents. Further, higher competency in assessing the relevance of online information resulted in significantly higher intention for vaccine uptake.

Conclusion: Priority should be given to improving DHL and vaccination awareness programs targeting rural areas, lower education level, lower income, and unemployed groups.

KEYWORDS
COVID-19, health literacy, vaccine intention, multi-country, digital


Introduction

The COVID-19 pandemic, in which confirmed cases first appeared in China and the outbreak quickly has spread across the globe, was defined as a Public Health Emergency of International Concern on January 30, 2020. The World Health Organization (WHO) officially declared a pandemic on March 11, 2020. The pandemic has since resulted in a significant level of excess deaths and a huge socio-economic impact on countries around the world. During the earlier phases of the pandemic, many countries implemented precautionary measures such as mask wearing, quarantines, and curfews to slow the spread of the virus. These measures were effective in reducing both transmission and the overall burden of COVID-19 disease (1). However, research has conclusively shown that COVID-19 has severe health effects including quality of life (2), mental health (3–7), and psychological distress (8–13).

Since the start of the first outbreak in early 2020, there has been significant commentary about COVID-19 on social media, in which users have been exposed to good and bad quality information about the virus and the emerging outbreaks. In light of the significant amount of false information coming from digital platforms amidst the pandemic, the WHO introduced a new term—an infodemic—defined as “too much information including false or misleading information in digital and physical environments during a disease outbreak”. The WHO urged all nations to combat the COVID-19 infodemic (1).

By late 2020, COVID-19 vaccines were starting to be approved by national and global regulators, and across 2021, there was a global rollout of several vaccine candidates, including those manufactured by Pfizer and AstraZeneca. Since then, countries have urgently attempted to reach their populations and achieve high vaccine uptake. Mortality rates and cases numbers have fallen dramatically as a result of vaccination (14, 15). By reducing the pressures on national and local health services, immunization programs have helped the countries in easing down restrictions, and enabled people to resume their normal lives (16). Nevertheless, the virus is still highly prevalent around the world, with new variants fueling transmission, and too many people still awaiting access to even their first dose of any COVID-19 vaccine. As a result of misinformation and vaccine efficacy, vaccine hesitancy also plagued the global COVID-19 vaccination program (16–18). The acceptance of vaccine was further influenced by the recommendations of medical professionals (19, 20).

Vaccine hesitancy has been an important area of concern when considering pandemic response strategies. The main cause of vaccine hesitancy is misinformation that affects decision-making and causes hesitation in vaccination uptake (17). In a systematic review conducted by Cascini et al., a negative association between use of social media and people's intention to vaccinate themselves have been observed (21). Decisions to receive vaccination has been greatly impacted by the exposure to false information on social media. A further study conducted in Ghana, shows the influence of social media on the people's belief about vaccination (22). Additionally, people in Southeast Asia have become hesitant to vaccination due to the existence of misinformation through digital platforms (23). It is therefore important to acknowledge the use of social media as a tool through which misinformation can easily be spread. On the other hand, Morocco, a country located in North Africa has used its digital system to run a smart vaccination campaign. This digital system comprises a vaccination registry, stock, logistics management facilities, and a portal for tracking side effects of the vaccine. In addition, a new platform named “liqah” (“vaccine” in “Arabic”) has been established, which allows doctors to communicate directly with the citizens. The website also shares comprehensive information on the vaccines for the citizens (24). In a study conducted in eight European countries, it is shown that digital technologies and tools have supported the vaccination programs. Digital tools were used to convey information about the safety and efficacy of vaccines and how to access vaccine services (25). Digital health tools can also help with vaccine hesitancy. In order to do this, information from the platform should be conveyed in multiple languages, clearer language, and in a friendly manner. Moreover, the engagement platforms should be trustworthy and provide greater details for people who are in the greatest need of vaccine. Additionally, digital health tools should be inclusive and embrace all races and ethnicities (26).

People are increasingly using electronic resources to make decisions about their health, including social media, demonstrating the importance of digital health literacy (27). The WHO defines Digital Health Literacy as the ability to utilize electronic devices to gain, seek, appraise, and comprehend health information in order to improve health outcomes or address a health concern (28). Digital platforms are ideal places to communicate accurate information about COVID-19. However, social media platforms have become a hub of misinformation negatively impacting people's lives and attitudes concerning the pandemic. Monitoring digital platforms is essential toward ensuring that people have access to the best possible information at the appropriate time. To assess digital health literacy and its relevance to the COVID-19 vaccination, a cross-sectional study was conducted in 11 countries among the general adult population.



Methods


Study design

An internet-based cross-sectional survey was conducted from April to August 2021 using non-random convenience sampling among people from different countries.



Data collection procedures

The sample size is estimated with an infinite population, a confidence level of 95%, a Z score of 1.960, and a margin error of 0.05. We distributed the Google form online without restriction for the specific country using personal contacts by emails, web-based applications (e.g., WhatsApp and Telegram), and social media (e.g., Facebook, LinkedIn, Twitter, and Instagram); over 4,700 subjects completed the surveys. Participants confirmed that they were aged 18 years or older. They were reminded to respond only once and use a unique identifier to create a single account by settings that allow one response per user. Finally, personal data protection was emphasized during the study to secure our data's privacy, availability, and integrity. Confidentiality and privacy of participants' responses were ensured to minimize potential bias caused by self-reported data. Data were collected using the online Google Forms platform. The collected information was exported for review in Microsoft Excel before a fuller analysis using Stata 16 (College Station, TX: StataCorp LLC).



Instrument development and measures

The questionnaire was adapted from the World Health Organization's (WHO) survey tool and guidance on COVID-19 (29). This survey tool monitors knowledge, risk perceptions, preventive behaviors including digital health literacy, and other variables to inform COVID-19 outbreak response measures, including policies, interventions, and communications.


Demographics

Data collected included socio-demographic characteristics of participants, including as age, gender, education (secondary or less/post-secondary/tertiary), country of residence (the focus being Bangladesh, Brazil, Egypt, Indonesia, Iran, Malaysia, Myanmar, Philippines, Thailand, Turkey, United Arab Emirates, others), religion (Islam, Buddhism, Christianity, Hinduism, others), community type (rural/urban), employment status (working/not employed/unemployed/student), and income (self-reported as sufficient/less sufficient).



Vaccine intention

Participants were asked about their level of intention to the COVID-19 vaccine (“I think everyone should be vaccinated according to the National vaccination schedule”; no, I don't know, yes).



Digital health literacy

Participants completed the Digital Health Literacy Instrument (DHLI) (8), which was adapted in the context of the COVID Health Literacy Network. The scale measures one's ability to seek, find, understand, and appraise health information from digital resources. While the original DHLI is comprised of 7 subscales, this study used the following four domains: (1) information searching or using appropriate strategies to look for information (e.g., “When you search the internet for information on coronavirus virus or related topics, how easy or difficult is it for you to find the exact information you are looking for?”) (2) adding self-generated content to online-based platforms (e.g., “When typing a message on a forum or social media such as Facebook or Twitter about the coronavirus a related topic, how easy or difficult is it for you to express your opinion, thought, or feelings in writing?”) (3) evaluating reliability of online information (e.g., “When you search the internet for information on the coronavirus or related topics, how easy or difficult is it for you to decide whether the information is reliable or not?”) and (4) determining relevance of online information [e.g., “When you search the internet for information on the coronavirus or related topics, how easy or difficult is it for you to use the information you found to make decisions about your health (protective measures, hygiene regulations, transmission routes, risks and their prevention)?”]. A total of 12 items (three per each dimension) were asked, and answers were recorded on a four-point Likert scale (1 = very difficult; 4 = very easy). The reliability statistics (Cronbach alpha) for the overall DHL score was 0.92 while the alpha coefficients for the four subscales ranges from 0.73 to 0.88, suggesting acceptable to good internal consistency (30). Only participants who had complete data on all DHL subscales were included in the final analysis.




Ethics statement

The study was designed and conducted in line with the declaration of Helsinki and was approved by the Asia Metropolitan University Ethics Committee in Malaysia (Ref. No: AMU/MREC/NF/18022021). Respondents were informed that their participation was voluntary, and written consent was implied on the completion of the questionnaire. All participants were aged 18 years or older.



Statistical analysis

Descriptive analysis was conducted for socio-demographic variables. Continuous variables were presented as mean (standard deviation, SD). The outcome variable, vaccine intention, were dichotomized to “Yes” and “No/Don't know” while the DHL sub-scales and overall scores were dichotomized to “sufficient” vs. “limited” by median split in the analysis. Bivariate analyses between the socio-demographic variables and the DHL variables, and the vaccine intention were displayed using cross-tabulations and Chi-squared statistics were reported for statistical significance (p < 0.05). Multivariable logistic regression with robust variance were used to see associations between DHL overall (model 1) and DHL subscales (model 2) with vaccine intention, adjusted for age, sex, education, country, urban/rural, employment status and income. The variable “religion” was not included in the final models due to multicollinearity. Assumptions for logistic regression were met and multicollinearity was checked using variation inflation factor (VIF). Adjusted odds ratios (AOR, 95%CI) were reported in the models with the Hosmer-Lemeshow test reported for model fit. All analyses were conducted using Stata 16 (College Station, TX: StataCorp LLC).




Results

The survey was completed by 4700 participants from 53 countries. The mean age was 29.4 (SD = 11.9 years), with range of 18–77 years. The majority of respondents were 18–29 years old (66%), female (58%), had tertiary level education (70%), and from Malaysia (33%). Other socio-demographic characteristics of the participants are summarized in Table 1.


TABLE 1 Socio-demographic characteristics of respondents.

[image: Table 1]

Overall, the mean DHL score was 35.1 (SD = 6.9, Range = 12–48). The mean DHL score for those who answered “Yes” for “support for national vaccination schedule” was 36.1 (SD 6.7) compared to 32.5 (SD 6.8) for those who either answered “No” or “Don't know”, t(4,587) = 16.0, p < 0.001. The median for all the subscales scores were 9.0, 9.0, 9.0, and 9.0 (range 3–12), respectively, while the median for the total DHL score was 35.0 (range 12–48). The percentages of having “intention to get an immunization” within categories of socio-demographic characteristics and DHL sufficiency cut-off are displayed in Table 2.


TABLE 2 Bivariate associations between socio-demographic characteristics and sufficient DHL, with intention for vaccination.
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Multivariable models

The multivariable logistic regression with robust variance models are shown in Table 3. The predictors of interest are sufficient (Sufficient vs. Limited) DHL score (Model 1) and each of the four subscales median cut-off (Model 2). After adjustment for age, sex, education, country, urban/rural, employment status and income, the Adjusted Odds Ratio (AOR) for intention to vaccination was 1.64 (95% CI, 1.41–1.90) for sufficient DHL. In Model 2, only subscale 4 (determining relevance) was a statistically significant factor for predicting intention to vaccination, AOR 1.48 (95% CI, 1.21–1.80).


TABLE 3 Adjusted ORs (95% CI) for sufficient total DHL score and sufficient DHL subscales scores in relation to “intention for vaccination”#.
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Discussion

This study provides insights into digital health literacy and its association with the intention of vaccination across 53 countries, but with a predominant focus on 11 countries. To the best of our knowledge, this is the first study to investigate the DHL and intention to vaccinate during the COVID-19 outbreak in a wider geographical area. Our findings indicated that respondents had a high overall score of digital health literacy (M = 2.93, SD = 0.58). Similarly, sufficient DHL levels were reported among the university student population in the US (31), Germany (32), Pakistan (33), Malaysia, China, and the Philippines (34). Although inclusion criteria covered the general population, the respondents were predominantly younger adults, and approximately 70% attained tertiary education, which may explain the similar level of DHL levels with previous studies. For instance, older adults were associated with lower digital health literacy level, limited utilization of technology and electronic devices, and lower confidence in using technology (35). During this digital era with the increasing speed of utilization, digital information sources have tremendous potential benefits to the population's health (36). Thus, attaining a sufficient level of DHL is a positive prospect for positive health behaviors, including combating and preventing COVID-19 infection.

From the perspective of public health, improving health literacy among the population is considered a social vaccine to prevent, protect, and reduce the burden of diseases (37). During the COVID-19 pandemic, DHL is a critical tool to reduce the impact of the infodemic, and to improve the dissemination of high-quality pandemic-related information around topics such as preventive behaviors and vaccination (31, 33). Among our study respondents, those who supported being vaccinated according to the National Vaccination Schedule were found to have significantly higher digital health literacy scores compared to those who opposed this concept. Our findings are correlated with a previous study in the US, where a higher DHL level is associated with the willingness to have COVID-19 vaccination (38).

Among those who have sufficient DHL, some demographic factors were found to be associated with the intention to be vaccinated. In terms of geographic location, respondents from Turkey and Brazil reported having the significant highest intention compared to respondents from Bangladesh. The WHO are cooperating and collaborating with countries to ascertain equal access to the COVID-19 vaccination as it is the key factor to combat the pandemic (38). However, perception of vaccination, intention, and willingness plays a crucial role in the vaccine uptake during the pandemic. In a comparison across various countries, willingness to take the vaccination in low- and middle-income countries in Africa, South Asia, and Latin America was found to be an average of 80.3% in the previous study (39). In the UK, a similar finding of high willingness (88.8%) to take COVID-19 vaccination was reported (40). Meanwhile, in the US, 67% of the study respondents reported their willingness to vaccinate (41). Vaccine acceptance was found to be varied in previous studies across the UK, US, South Asia, Africa, and Latin America (39–41). Among the Canadian population, only 9% of the respondents in the nationwide survey reported that they had no intention to take COVID-19 vaccination (42). Different levels of intention for vaccine uptake across the countries might be contributed by the incidence of COVID-19 infection, public awareness level, and sampling recruitment in studies (43–46). Furthermore, willingness to take vaccination could be varied by contextual influence including politics and policies, individual and group influence, and vaccine-related factors such as the design and the delivery program, recommendations from healthcare personnel, and ability to understand (i.e., language and health literacy) (47). High willingness to vaccinate was reported among the Canadian community (42), where government policy was committed to vaccination by providing the financial, policy, and legislative support, by developing specific strategies for some groups including indigenous, pregnant, and persons with disabilities, minor ethnic groups and immigrants (48, 49). Political ideologies might also be related to vaccine uptake, as some states in the US achieved 70% vaccination, while another state reported only 35% of vaccination (49). Therefore, the local authorities need to understand the community perception, changes in that perception over time around the willingness to vaccinate, and should have a strong political commitment. This is important not only for the COVID-19 vaccine, but also for all other nationally recommended vaccines. The WHO and UNICEF have highlighted a global rise of measles outbreaks in the first quarter of 2022, as population mixing begins to return to pre-pandemic levels but also after 2 years of interrupted healthcare (50). Thus, a proactive approach to health promotion around routine vaccinations is important.

Respondents who achieved tertiary education were more likely to take the vaccine compared to those who achieved up to secondary education. Education has been reported as one of the influencing factors on intention and willingness to vaccinate in previous studies (51–54), albeit with occasionally conflicting results. For example, a study in Ghana found that higher education was linked to increased hesitancy, rather than increased willingness to vaccinate, with political allegiance likely to be a confounding variable when considering education (55).

The community needs trustworthy information about the disease, including the benefits of physical and mental wellbeing. Since the digital media is the major source of information, competency in online information-searching and evaluating the validity and reliability of information are associated with the utilization of trustworthy information sources (34). People with higher education levels may search for scientifically established information with critical evaluation compared to lower education group regards to COVID-19 related information and vaccination (56, 57). Furthermore, urban residents, employed people, and those who have sufficient income are positively associated with the intention to vaccinate. Previous studies reported that demographic factors such as residency and income influence knowledge, perceptions, and acceptance of COVID-19 vaccination (17, 58).

During the COVID-19 pandemic, people have also searched for health information via the traditional media, including television channels, national newspapers, government webpages (34, 59). Traditional channels play an essential role in providing informed and evidence-based vaccine-related content. In the meantime, there is potential for social media to educate people and reduce vaccine hesitancy (59). In this study, the key finding was that determining relevance of COVID-19 information was a significant factor regarding the intention to vaccinate. Moreover, the mean score for determining the relevance domain was found to be the highest among the DHL domains. Thus, when respondents searched for online information about the COVID-19 vaccines and related topics, most respondents found it to be easy to apply the online information in daily life, and used the online search results to make health-related decisions. This was ultimately associated with positive intentions toward vaccination. While developing vaccine-related information for online health communication strategies, key messages should be credible and relevant. Furthermore, the competency of people to determine the relevance and applicability to improve their health has an impact on the vaccination intention. Improving health literacy in the population and providing credible, timely, relevant information could enhance vaccination uptake in the community.


Strength and limitations

To the best of our knowledge, this is the first to investigate the association between DHL and intention to vaccinate across 53 countries, with a focus on 11 countries in this paper. This study provides the current insight on vaccination intention across international context and highlighted the importance of DHL. Moreover, competency on determining relevance of information subscale in DHL was found to be particularly important for the willingness to take the vaccination.

Despite the strengths, our study has limitations. Since the non-probability method was used for recruitment, selection bias limits the generalizability of the findings. The nature of the cross-sectional study was to observe for a period of time; therefore, changes in vaccination intention and availability of vaccines could not be assessed. Approximately two-thirds of our respondents had tertiary education levels and reported living in an urban community, so the generalizability of the findings to other demographics such as rural populations and those of lower education level is uncertain. Considering that the level of digital health literacy is closely related to the internet penetration rate, level of economic development, reaching vulnerable individuals such as older adults, oversampling, and undersampling in some countries, the research results cannot represent the overall general adult population. Therefore, additional large-scale studies and a more systematic, inclusive sampling method are warranted to improve the representativeness and generalizability of the findings.




Conclusion

This study provides an insight into the importance of DHL on the vaccination intention. The respondents generally have sufficient DHL competency. Among them, demographic factors, such as country, residence area, education, employment, and income were associated with the intention for vaccination. Higher competency in assessing the relevance of online information resulted in significantly higher intention for vaccine uptake. In terms of future perspective, not only for COVID-19 but also for the other vaccines, health promotion should be proactive in sharing relevant, timely and applicable information with the community. Priority should be given to improving DHL and vaccination awareness programs targeting lower education level, lower income, and unemployed groups.
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Introduction: Several studies exhibited varying reports of perception toward vaccine effectiveness, vaccine hesitancy, and acceptance of COVID-19 vaccines. As this fluctuated with evidence generation, this study explored the perception toward vaccine effectiveness in rural and urban communities among various countries.

Methods: A cross-sectional study was conducted online from April to August 2021 using convenience sampling among people from different countries approved by the Asia Metropolitan University Medical Research and Ethics. We adapted the questionnaire from the World Health Organization's (WHO) survey tool and guidance on COVID-19. The logistic regression models were performed to show perception toward vaccine effectiveness.

Results: A total of 5,673 participants responded to the online survey. Overall, 64% of participants agreed that the vaccine effectively controlled viral spread, and 23% agreed that there was no need for vaccination if others were vaccinated. Males had 14% higher odds of believing that there was no need for vaccination. Less social media users had 39% higher odds of developing the belief that there is no need for vaccination than all other people vaccinated.

Conclusion: People's perceptions toward vaccine acceptance have fluctuated with the information flow in various social media and the severity of COVID-19 cases. Therefore, it is important that the current scenario of peoples' perception toward vaccine acceptance and determinants affecting the acceptance are explored to promote the vaccination approach against COVID-19 prevention and transmission effectively.

KEYWORDS
COVID-19, global study, predictors, vaccine acceptance, perception towards vaccine effectiveness


Introduction

The spread of coronavirus disease 2019 (COVID-19) has affected the worldwide (1–3). Although vaccines may not fully protect from the COVID-19, it is one of the most important public health interventions as the full range of vaccination among community people can help protect from transmission of infection from the infected to the uninfected and control potential death (4–9). While herd immunity achieved with vaccination is a potential public health intervention against COVID-19, vaccine hesitancy (i.e., reluctance in vaccine acceptance or even delays in refusal amidst the availability of safety- and effectiveness-assured vaccination facilities) has become a global public health concern (4–10). COVID-19 vaccine acceptance or hesitancy, like in the case of other vaccines, is context-specific, varying across the country, time, and place (8) due to socio-demographic differences, health conditions, individual cognitive, psychological and behavioral factors, awareness about vaccines' safety, effectiveness and potential side effects, fast development compared to other vaccines, perceived lack of testing, control of myths, confidence in the health system, and political and cultural factors. Since vaccine hesitancy plays a significant barrier to successful vaccination campaigns, the availability of COVID-19 vaccines does not solve the issue (4, 7, 11–13). Also, Covid vaccine hesitancy reflected an interesting public perception that it rose significantly when new and deadly variants emerged (14). Hence, health workers and policymakers should address the root cause of hesitancy to successfully make the global vaccine action plan (11, 13). The SAGE Working Group on Vaccine Hesitancy concluded that vaccine hesitancy refers to “delay in acceptance or refusal of vaccination despite availability of vaccination services. Vaccine hesitancy is complex and context-specific, varying across time, place, and vaccines.” Vaccine hesitancy is influenced by factors such as complacency, convenience, and confidence (15). Vaccine hesitancy is usually guided by three major factors: individuals' perception toward all vaccination programs, including COVID-19 vaccine peers' influence, and perceived behavioral control (7).

Some people may initially show hesitancy due to less awareness about vaccination, cost implications, and poor or substandard health literacy, but later may be interested after they become aware of the long-term safety data with vaccination (13, 16). A case in point was that 91% were willing to get the COVID vaccine in Ecuador, if it is at least 95% effective (17). Vaccine hesitancy is especially problematic for individuals with chronic diseases, disabilities, those requiring long-term care facilities, and geriatric patients (18). The anti-vax groups' conspiracy theories, misperceptions, and expert opinions on the consequences of the COVID-19 vaccine are also fueling hesitancy (16). In India, a massive mass of target users usually shows vaccine hesitancy even for routine immunization, which was reflected in the hesitancy to measles-rubella vaccine in 2016 (5), which was previously reported in the USA (16). Different studies have exhibited varying reports of hesitancy and acceptance of COVID-19 vaccines (9, 19, 20). As this fluctuated with evidence generation, this study explored the perception toward vaccine effectiveness in rural and urban communities among various countries. The study findings would help the policymakers and practitioners become aware of the latest trends and determinants in the success of vaccination and devise efficient and effective strategies for the same.



Methods


Study design and sampling

A cross-sectional online survey was conducted online from April to August 2021 using convenience sampling among people from five different countries. Bangladesh, Iran, Malaysia, Philippines, and Turkey were selected for the study based on investigation resources within our existing international research group and high disease burden of COVID-19. The sample sizes for each country were calculated n = 384 according to sample size calculation using 95% CI, 50% response, and 0.05 margin of error (21). The study was conducted using convenience sampling via web-based online method. According to Stratton, the convenience sampling participants are available around a location, Internet site, or customer-membership list. It is an acknowledged form of sampling and is often found in population research and disaster research (22). The questionnaires were shared to be filled by participants from April to August 2021. The response received during that period was cleared and taken into analysis.



Ethics approval

The study was approved by the Asia Metropolitan University Medical Research and Ethics (Ref. AMU FOM 0400132021).



Instrument development and measures

The questionnaire was adapted from the World Health Organization's (WHO) survey tool and guidance on COVID-19 (23). All participants were informed about the survey's purpose and provided their informed consent before participation. Participants were ensured of the confidentiality and privacy of their responses to reduce potential bias introduced by self-reported data. The participants could only complete the questionnaires once, and the Google form was set to receive anonymous responses without identifying emails or contact details. The questionnaire was structured into two sections: (1) socio-demographic characteristics and medical history and (2) perception of COVID-19 vaccine effectiveness.

The questionnaire was initially developed in English and translated into local languages. Then, the research team back-translated, pre-tested, and revised the questionnaire in the selected five countries. A group of expert panels in the respective countries included psychiatrists, clinical psychologists, physicians, and public health experts translated and culturally validated into their national. Pilot testing comprised 15 participants in each country to test face validity and 50 participants in each country to test the internal consistency. The Cronbach's alpha value ranging from 0.86 to 0.97 indicated that the questionnaire has good internal consistency across all countries. It took approximately 8–10 mins to complete the survey.



Data collection

As the researchers worldwide utilized social media platforms to collect data amid the global pandemic, a Google form survey link was distributed to online social media platforms (Facebook and WhatsApp) to recruit participants in this study. Participants were requested to pass on the questionnaire to their contacts or acquaintances in a pattern of snowball sampling. The outcomes of the study were, on each occasion, whether people believed or not: (1) in the effectiveness of the vaccine against COVID-19; (2) there is no need for vaccination for the post-infected individuals; and (3) there is no need for vaccination when all others are already vaccinated.



Socio-demographic characteristics and medical history

The socio-demographic characteristics of the participants collected were age, gender, religion, education, marital status, smoking, residence, employment status, and income level. Besides, the use of social media, satisfaction with online information related to COVID-19 and vaccines, the experience of online searching COVID-19 and vaccine information, websites surfed, and trusted online information were also explored via Google form. In addition, participants were asked to report their medical history related to chronic conditions and the extent of health impairment. All of these were considered the predictor variables.



Outcome variables

The outcome of the study was to understand the perception toward vaccine effectiveness to COVID-19 vaccination. To measure this, three questions were developed as outcome variables that were whether people agreed or not: (1) vaccine can control the viral spread; (2) post-COVID-19 patients must take the vaccine; and (3) there is no need for vaccination when the total population is vaccinated.



Statistical analysis

Logistic regression models were performed to show the predictors for perception toward vaccine effectiveness. The adjusted odds ratio (AOR) was used to nullify the effects of the potential confounders. The variables were selected using the backward method depending on an extensive literature search and the principle of parsimony in selecting potential predictors. Relevant assumptions were made to ensure the goodness of fit of each model, the absence of any multi-collinearity, and the homogeneity of variance of the residuals.




Results


Demographic information

Table 1 provides the comparative description of participants' demographics based on rural and urban residential sites. A total of 5,673 participants responded to the study, the majority of whom were female (56%), from urban areas (68%), Islam (61%), with tertiary level of education (72%), had full-time employment (38%) and sufficient income (52%), but not suffering from chronic diseases (86%) and health impairments (80%). These variables were reported to differ significantly between rural and urban areas except gender.


TABLE 1 Comparative description of participants' demographics according to rural and urban areas.
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Participants' online activities related to COVID-19 and vaccine

Table 2 depicts participants' online activities regarding COVID-19 and vaccine information based on rural and urban sites. The majority of participants did not like to use social media (such as Facebook and YouTube) frequently (86%) but had trust in online information (78%) and mostly surfed the WHO website for COVID-related information (62%). However, this study reported that participants were neutral on COVID-19 information received through online platforms (33%), using other than the English language for online search (76%), experiencing difficulty in finding COVID-19-related information online (55%), and had not surfed different websites (59%) for the same. The study also determined that most participants had a good relationship with the lower socioeconomic group of people in the community (57%). The majority of the participants confirmed that they could post-effective online posts related to the COVID-19 vaccine, and they may share some private information on themselves or others intentionally or non-intentionally (58%). However, they found it difficult to formulate a question or express their thoughts and feelings about the COVID-19 vaccine (53%).


TABLE 2 Comparative description of participants' online activity related to COVID-19 and vaccine according to rural and urban areas.
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Participants' residential information

Figure 1 depicts the details of the top five countries of participants. Except for the Philippines and Iran, all three other countries' participants mostly lived in urban areas during data collection.


[image: Figure 1]
FIGURE 1
 Country-wise distribution of participants in rural and urban area.




Participants' response to COVID-19 vaccine

Figure 2 represents the distribution of the three primary outcomes of the study. Overall, 64% of participants agreed that the vaccine effectively controlled viral spread, 26% agreed that there was no need for vaccination for post-COVID-19 patients, and 23% agreed that there was no need for vaccination if others were vaccinated.


[image: Figure 2]
FIGURE 2
 Participants' response on COVID-19 vaccine.




Regression analysis between participants' variable and three main responses related to COVID-19 vaccine

Table 3 represents that participants' age, employment status, relationship with the different socioeconomic groups, income, experience of finding information online, surfing different websites, and trust in online information significantly affected their perception of vaccine effectiveness in controlling COVID-19 infection. Controlling all other variables, the study found that:

• Increasing age by 1 unit decreased the odds of trusting the vaccine's effectiveness by 4%.

• Students and retired participants had very high (2.07 and 1.81) odds of trusting the vaccine's effectiveness compared to all other participants' employment status, respectively.

• A good relationship with the socio-economically stable group has decreased the odds of trusting the vaccine's effectiveness by 32%.

• Sufficiency of income levels of the participants showed 22% lower odds on trust in vaccine effectiveness for controlling the infection.

• Participants' online information search related to COVID-19 exhibited 24% lower trust odds on the vaccine effectiveness.

• Participants who surfed different medical websites for COVID-related information had 35% higher trust odds on the vaccine effectiveness.

• Participants' trust in online information regarding COVID and vaccine information had 16% lower odds on trust in the vaccine effectiveness.


TABLE 3 Factors affecting the participants' agreement of vaccine effectiveness in controlling COVID-19 infection.

[image: Table 3]

Table 4 represents that participants' residential sites, gender, age, frequency of using social media, surfing different websites, including that of the WHO, for COVID-related information, participants' effective online posting, and their ability to express themselves online significantly affected their perception on no requirement of vaccination for post-COVID patients.


TABLE 4 Factors affecting the participants' agreement on no vaccination to post-COVID patients.

[image: Table 4]

Adjusting all other variables' impacts, the study found that:

• Participants residing in urban areas had a 34% higher chance of believing that there was no need for vaccination for post-COVID-19 patients.

• Males had 14% higher odds of believing that there was no need for vaccination.

• Increasing age by 1 unit would decrease the chances of unbelief on vaccination need for post-COVID patients by 1%.

• Less social media app users had 42% higher odds of unbelief in need for vaccination for post-COVID-19 patients.

• Those who could post-effectively on social media had 45% higher odds of unbelief in need for vaccination for post-COVID-19 patients.

• Those who could express their feelings effectively online had 18% higher odds of unbelief in need for vaccination for post-COVID-19 patients.

• Occasional visitors of the WHO website had 27% lower odds of believing there was no need for vaccination for post-COVID-19 patients.

• Those who surfed different websites for COVID-19 information had 22% higher odds of developing unbelief toward the need for vaccination for post-COVID patients.

Table 5 provides the details of factors such as language, employment, frequency of using social media, surfing WHO websites for COVID-related information, and participants' effective online posting significantly affected the perception of no vaccination requirement for post-COVID patients. Adjusting all other variables, the study found that:

• Non-English language users had 29% higher odds of believing that they need no vaccination.

• Students, full-time workers, part-time workers, and retired participants had 4.16, 1.01, 1.15, and 1.37 times higher odds of believing they did not need to be vaccinated when all other people got vaccinated.

• Those who could post online effectively had 58% higher odds of developing the belief of no need for vaccination when all other people got vaccinated.

• Less social media users had 39% higher odds of developing the belief in no need for vaccination than all other people who got vaccinated.

• Occasional visitors of the WHO website showed 32% lower odds of believing that they had not been vaccinated when all other people got vaccinated.


TABLE 5 Factors affecting the participants' agreement on no need of vaccination in case others got vaccinated.
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Discussion

The vaccination is the most appropriate approach for preventing and spreading COVID-19. However, peoples' perceptions toward vaccine effectiveness have fluctuated with the information flow on various social media channels and the severity of COVID cases (24, 25). Therefore, it is important that the current scenario of peoples' perception toward vaccine effectiveness and determinants affecting the same be explored to promote the vaccination approach against COVID-19 prevention and transmission effectively. This multinational study, highly representing the Asian countries, determined that nearly two-thirds of the public perceived the vaccine's effectiveness positively; however, nearly one in four people perceived that vaccination was not needed for post-COVID patients and that others were vaccinated. Haque et al. (6) reported that people with chronic diseases were less interested in vaccination in Bangladesh. The acceptance rate was higher among adults aged 30 years and above and among high-income groups (6). A systematic review carried out by Cascini et al. analyzed different countries' vaccine hesitancy profiles and found a fluctuating pattern of vaccine hesitancy, with an initial decrease followed by increased rates (4).


Perception toward vaccine effectiveness in controlling COVID-19 spread

This large-scale multinational survey determined that more than half (64%) of participants agreed that vaccines effectively controlled COVID spread. Similarly, high vaccine acceptance was previously seen in the study of the United States (78%, 1,878 samples) conducted in June 2020, six sub-Saharan African countries (82.55%, 11,895 samples) conducted from October to December 2020, and a global survey encompassing 17 countries in the American, European, and Asian regions (90.4%, 19,714 samples) conducted in January to March 2021 (15, 25). The lower increment in vaccine hesitancy can be attributed to the attempt of countries on the strict vaccination campaigns with the certification before traveling and working globally, and the most appropriate reason experienced by the public was the absence of any other preventive alternatives over vaccines at the later phase. However, compared to similar studies, this study reported relatively higher hesitancy (15, 26, 27).

Aligning with our finding, the recent study conducted in Ethiopia showed hesitancy of vaccination by only half of the participants. Hence, it shows an incline trend to vaccine hesitancy over the period of time, so the appropriate awareness regarding vaccine effectiveness needs to be immediately provided. Further exploration determined that those who searched different websites for vaccine information, and students, retired, and working personnel had a higher positive perception of vaccine effectiveness. Vaccination has been made as a preliminary step for every public movement, work, and different activities that probably have encouraged people to accept it. However, increases in age, good relationships with higher socioeconomic groups, people having ease in finding vaccine-related information, and higher trust in online information had low odd value (<1) on vaccine effectiveness perception. This probably could reflect the trust of the elderly in biased, inappropriate, and fake information available on online platforms. In fact, the recent study also confirmed that people's vaccine acceptance or hesitancy was highly influenced by the information distributed in social media (24, 28).

Overall, it is clearly confirmed that public generally look social media and website for obtaining the true information, they need and get influenced by the information shared there. Hence, the concerned healthcare awareness organization and government should monitor and control to pass the genuine knowledge to public and change their perception and behavior accordingly. Similar to our finding, a recent review on determinants of COVID-19 vaccines in low- and middle-income countries (LMICs) also reported that occupation (specifically healthcare worker) and higher education had lower hesitancy of COVID-19 vaccines (29). Furthermore, recent reviews emphasized that improper awareness of public trust in vaccine effectiveness was the typical determinant of vaccine hesitancy (29). Similarly, previous data of the WHO/UNICEF showed that scientific evidence-based information, awareness, and knowledge, and cultural or socioeconomic parameters were the prominent factors affecting vaccine acceptability (30). In addition, Hassan et al. reported that the belief of COVID infection treatment by traditional method had 37% higher odds to develop vaccine hesitancy (28). On the contrary, social media and online information were reported to have a comparatively very high impact on public perception (31, 32). Therefore, proper orientation of the public toward utilizing the online platform, trustworthy resources for healthcare-related information, and proper dissemination of accurate information through the online portal conveniently are crucial to improve the public perception of current vaccination.



Perception toward the need for vaccination for post-COVID patients

COVID-19 has been transmitted to a wide range of populations and countries. Although the infected participants may have developed immunity against the virus after an infection, timely vaccination has been considered appropriate and promoted (33). Conversely, this study determined that around one-fourth of the public (26%) still perceived no need for vaccination for post-COVID patients. Similarly, people living in urban places, male, less social media but high website users for COVID-19 information, and those who expressed their opinion effectively online had relatively higher odds of developing a perception of no need for vaccination for post-COVID patients. Participants living in urban places and surfing websites more for COVID information were naturally expected to have lower odds of having inappropriate perception; however, it was not found coherent. This probably has been the consequence of inappropriate availability and accessibility of accurate information related to COVID or the inability of the public to search and differentiate accurate information on COVID. A recent study of Ethiopia reported that people have a perception of further deterioration of their existing medical problem and even an understanding of suffering by COVID infection after COVID vaccination. Hence, the major concern toward the inappropriate perception existed for vaccination is the lack of unbiased information and awareness to the community. Therefore, the concerned authorities of the respective country must take appropriate action to facilitate the proper dissemination of scientific evidence-based information among the public through social media networking and government health-related websites. For instance, awareness campaigns via social media posting by the government of Macao were reported to influence significantly through higher patient engagement during the COVID-19 pandemic (34). Similarly, the active engagement of doctors and their recommendation to patient on vaccination have been reported to reduce hesitancy significantly in China (35). The Austrian study from King et al. displayed similar results and showed that doctor's recommendation greatly influences the decision-making process, and tailored vaccine information can support a higher vaccine coverage (36).



Perception toward the need for vaccination if others were vaccinated

Lastly, this study found that more than three-fourths of people perceived no need for vaccination if others were vaccinated. It confirmed that people genuinely do not willing to get vaccinated. They do not have true faith in the safety and efficacy of vaccines, but rather, they were looking for another option of not getting vaccinated themselves. Also, the non-English users, students, and fewer social media users but with practical social media posting abilities had higher odds of having the perception of no need for vaccination in case others were vaccinated. Finding language as an associated factor in enhancing false perceptions toward COVID vaccines was also a prominent health-related error. This finding reflected a requirement to disseminate authentic information on COVID to students through understandable native languages, which could be non-English. For instance, a study on government social media engagement on Facebook during the COVID-19 pandemic in Macao reported a positive impact in attracting public engagement through the COVID-related information transmission via the government's official Facebook page. Interestingly, the personnel surfing the WHO websites for Covid information had an appropriate perception with lower odds (33). In addition, the information needed to be transmitted to attract, convince, and remove the misunderstanding to the listener rather than just sharing the information as a part of fulfilling the duty. People in Nigeria who do not have trust on the government have significantly reported to show higher hesitancy. Therefore, the confidence of the government and the information providing organization or media is another important factors that affected the people having hesitancy to COVID-19 vaccination.



Strength and limitation

This multi-country survey is among a few studies exploring factors that may contribute to COVID-19 vaccine uptake improvement using extensive data collected from populations in countries with different socioeconomic and cultural contexts. However, this study has several limitations. Due to our study's cross-sectional nature, we cannot determine whether the outcome followed exposure or exposure followed exposure. Another limitation is the mode of study. Since we used a web-based self-administration mode of survey, there could be potential bias among the participants in responding to the survey questions. However, due to the restrictions related to the pandemic, this was the best mode currently available. Further studies are warranted to explore the relative importance of various vaccine-related, contextual, and individual or group determinants associated with the hesitancy of the COVID-19 vaccines. Moreover, analyzing the results from the missing 15 countries of the global survey and contrasting the outcomes with countries like Austria, Germany, Egypt, or Nigeria might give a broader insight due to cultural differences, social media usage, and urbanization rate. Given the exceptionally high burden of disease for COVID-19, urgent interventions and policies targeting the identified factors are necessary to decrease hesitancy for a COVID-19 vaccine. Targeting vaccine hesitancy is necessary to establish herd immunity worldwide and normalize life with COVID-19.




Conclusion

This multinational online survey is among a few studies exploring factors that may contribute to the perception toward vaccine effectiveness in controlling COVID-19 spread in rural and urban communities in countries with different socioeconomic and cultural contexts. The vaccine is the most appropriate approach for preventing and spreading COVID-19. The perception toward vaccine effectiveness in controlling COVID-19 was greatly influenced by the social media information and by geography. The participants residing in urban areas had a higher chance of believing that there was no need for vaccination for post-COVID-19 patients.

Thus, governments need to raise awareness campaigns in rural areas. Doctor's recommendation and tailored vaccine information can support a higher vaccine coverage and influences the decision-making process. Individuals who gathered unfiltered information, surfed different websites, and consumed fake news for COVID-19 information generated a higher vaccine hesitancy toward the need for vaccination for post-COVID patients than visitors of the WHO website who had lower odds of believing there was now need for vaccination for post-COVID-19 patients. Society is realizing that social media has been deployed to increase social discord and decrease social cohesion. Fake news can be used to manipulate elections, health and vaccination programs, and lives. Awareness campaigns and policies need to be installed to diminish the damage from social media abuse. To promote vaccine acceptance, as experienced in Macao, the concerned authorities must provide the information in a most appropriate way to prevent confusion and misbelief and increase vaccine acceptance.
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Introduction: Shared decision-making (SDM) and trust building through continuity of care are known to play a pivotal role in improving appropriate antibiotic prescribing and use.

Problem: However, less is known about how to effectively leverage these factors when present—or overcome them when not—to address community needs and improve patient liaison.

Methods: We addressed this question using a convergent parallel mixed-methods design. Focus group discussions (N = 13; August 2018–September 2020), were analyzed alongside a nationally-representative cross-sectional survey (N = 2004; November 2020–January 2021), in Singapore. Descriptive quantitative analyses and multivariable logistic regression were undertaken to examine antibiotic knowledge and factors associated with preference for SDM. Qualitative applied thematic analysis was integrated with these data to further explain the findings.

Findings: Poor knowledge and misbeliefs on appropriate antibiotic use and antimicrobial resistance (AMR) were identified. For example, only 9% of the surveyed population understood that AMR occurs when the bacteria, not the human body, become resistant to antibiotics. Qualitative data corroborated the survey findings and suggested a shared value was placed on public education to avoid the fallout from resistant bacterial strains on current and future generations. This study also identified the opportunity to harness community trust in primary care doctors, who were described as highly valued educators for antibiotic use and AMR. Those who had trust in doctors were 75% more likely to prefer SDM (aOR 1.75, 95% CI 1.10–2.77, P = 0.017), especially adults aged ≥50 years who were receiving continued care with a regular doctor (aOR 1.83, 95% CI 1.18–2.86, P = 0.007). Continuity of care was observed to value-add SDM by building trusting relationships, though it was often absent in younger populations.

Conclusion: This study highlights the long-term value-add of building on cultural capital pertaining to appropriate antibiotic use and AMR, by leveraging on the role of trust in doctors, desire for SDM and anchoring these in continuity of care when possible.

Recommendations: Using focused messaging and exploring alternative channels of communications such as annual check-ins or tele-consultations with a regular doctor, and emphasizing continuity of care across all age groups would help bridge the identified gaps.

KEYWORDS
 antimicrobial resistance, shared decision-making, trusting relationships, continuity of care, community values, public engagement


Introduction

Global annual mortality attributable to antimicrobial resistance (AMR) was projected to reach 10 million by 2050 (1). This estimated number is comparable with the annual global excess death count of an average of 7.5 million reported for the coronavirus disease 2019 (COVID-19) in the first 2 years of the pandemic (2), suggesting an urgent need to slow down AMR progression before it becomes the next pandemic.

Overprescribing of antibiotics is one of the major causes of AMR (3). Reasons include patient demands, clinical uncertainties, fear of missing diagnosis, and fear of medico-legal issues (4–10). However, one-sided information delivery through educational materials focused on encouraging doctors to improve appropriate antibiotic prescribing and nationwide campaigns to raise public awareness on AMR have limited effects (11–13). In contrast, systematic reviews have shown that shared decision-making (SDM) between patients and doctors enables better chances of reducing inappropriate antibiotic prescribing and use (11, 14, 15). Furthermore, the process of SDM is known to be buoyed up by receiving continuity of care from a regular doctor, and having mutual trust (7, 16–18). The importance of these relationships has been explored in a qualitative study conducted amongst primary care doctors practicing in Singapore, which has positioned these constructs at the core of a VALUE model of SDM for antibiotic prescribing (18).

The model highlights the importance of starting with—building up when lacking or drawing on when present—the doctor's own values and organizational culture to adhere to recommended practice and optimal patient care. Nevertheless, not every context will present the opportunity to influence or leverage such values. Continuity of care is not always possible, and trust takes time. In some cases, trust may be hard to win, if ever. To better navigate such scenarios, the central role of patients in navigating decisions around antibiotic use and adherence needs to be better understood. So far, existing literature indicates that the public's perceptions of SDM have been less explored, in favor of appraising satisfaction with clinical consultations post-SDM (11, 14).

Accordingly, the current study aims to better understand how to support the VALUE model's application in the primary care setting by accounting for the community's perspective and how to improve patient liaison around recommended antibiotic practices. We use a mixed-methods design informed by social and behavior change communication (SBCC) traditions (19) to firstly, assess gaps in knowledge, as well as intentions and behavioral follow-through to inform related messaging needs. Next, we examine for whom trust in doctors, continuity of care and SDM are valued to inform targeting for practitioner-led intervention design. Lastly, we explore the role of trust, how it is established and in particular how trusted sources can be leveraged via multiple channels to share information.

Our study defines SDM, following Elwyn et al. as a three-step process: (a) providing reasonable options to patients, (b) using decision aids to describe these, and (c) exploring patient preferences and making choices together with the doctor (20). The planned analysis acknowledges these steps, starting with defining specific knowledge and intentions or behavioral gaps that help to define how “reasonable options” to use antibiotics appropriately should be messaged and communicated. In addition, we opted to dig deeper on understanding how to target these decision aids, building on a previous study conducted in Singapore, which highlighted that poor knowledge of antibiotic use and AMR in younger age groups drives larger extents of inappropriate antibiotic practices (21). Lastly, best channels through which related information may be strategically used are assessed. Existing channels and campaigns in our present context are discussed below.

Overall, these analyses will help us identify areas for theory-informed intervention design and strategic implementation to improve antibiotic use in the primary care setting, via SDM processes, adding to what is already know from the practitioner's perspective, based on the existing identified VALUE-driven model (18).



Methods


Mixed-methods study design

This is a convergent parallel mixed-methods study. A nationally-representative community-based survey was conducted (November 2020–January 2021) on a randomly selected sample of Singapore residents (citizens and permanent residents) aged 21 years and above. The sampling frame and data collection methods are fully reported elsewhere (21). Separately, 13 focus group discussions (FGDs) were conducted (August 2018–September 2020). The Standards for Reporting Qualitative Research (SRQR) (22) was used to report qualitative methods, and quantitative procedures were integrated within.

All study methods and procedures were reviewed and approved by the National Healthcare Group Domain Specific Review Board of Singapore (Reference Number: 2017/01179).



Singapore context

The survey was conducted during the COVID-19 pandemic (November 2020–January 2021), after a national lockdown was lifted. Working adults, who were previously office-based, remained mostly in a “work-from-home” mode. Majority of students enrolled in higher learning institutes were attending classes online. On the other hand, FGD recruitment was disrupted by the COVID-19 pandemic (January 2020–August 2020) due to the early stages of national containment of community COVID-19 transmission. FGDs were resumed and completed in September 2020 with strict compliance to the nation's safe management measures.

Between 2018 and 2020, the annual AMR campaign message by the Singapore Health Promotion Board was “Fighting the flu virus is not my battle. Talk to your doctor for the treatment you need” (23). It was intensively disseminated through posters at public areas (bus stops, rapid transit system stations), brochures, tissue packs, television advertisements, social media posts and YouTube advertisements during the annual World Antibiotics Awareness Week in November.



Quantitative component
 
Survey instrument and variable selection

The survey questionnaire addressed antibiotic use and AMR. These included questions on knowledge, trust in information sources and doctors, as well as continuity of care, which were selected for analysis.

Knowledge questions were presented as True/False/Don't know. Questions on attitude and trust in doctors were presented in a 5-point Likert scale (strongly disagree to strongly agree) and dichotomized in the manner described below. Trust in information sources for health-related matters or medicines was presented in a 5-point Likert scale (never to completely) and dichotomized into 2 categories: trust (moderately/a lot/completely) vs. do not trust (never/rarely). Additional demographic information was also collected.

The dependent variable was defined by the statement “I would want my doctor to discuss with me and make the decision on antibiotic prescribing with me” (24). Respondents who agreed to this statement (strongly agree/agree) would be categorized as preferring SDM on antibiotic prescribing with their doctors. The independent variable on patient-acquired, all-round trust in doctors was tabulated using a composite score. It was composed of a 9-statement scale developed by Hall et al. (25), and agreement (strongly agree/agree) to all 7 positive statements, and disagreement (neither agree or disagree/disagree/strongly disagree) to both negative statements.

Positive statements included: (1) doctors in general care about their patients' health just as much as their patients do, (2) doctors are extremely thorough and careful, (3) I completely trust doctors' decisions about which medical treatments are the best, (4) doctors are totally honest in telling their patients about all the different treatment options available for their conditions, (5) doctors think only about what is best for their patients, (6) doctors always use their very best skill and effort on their patients, and (7) I have no worries about putting my life in the hands of doctors.

Negative statements were: (1) sometimes doctors care more about what is convenient for them than about their patients' medical needs, and (2) sometimes doctors do not pay full attention to what patients are trying to tell them.

Lastly, another independent variable on continuity of care was defined as reportedly seeking medical attention from a regular doctor.



Quantitative data analysis

Proportions were tabulated and chi-squared test was used to compare differences between them. Multivariable logistic regression was then performed to determine the independent factors associated with preference for SDM on antibiotic prescribing with doctors. Covariates were selected through assessing the Akaike information criteria, Bayesian information criteria and likelihood ratios, and included in the final regression model to adjust for potential confounding. Interactions between covariates were individually explored and product terms were also included in the final model. Effect measure modification due to socio-demographic factors was further assessed. Statistical significance was defined as P-value < 0.05. Statistical analyses were conducted in Stata version 14.0 (StataCorp LLC, College Station, Texas US).




Qualitative component
 
Researcher team composition and reflexivity

A semi-structured topic guide (Supplementary File Annex 1) was developed by HG (Female, MPH, Research Fellow) based on previous findings from the literature (26–32). Pilot interviews were conducted with co-workers of varying educational levels and with no prior medical knowledge to ensure content validity and proper phrasing of questions. Three research assistants, all females, bilingual graduates and trained in qualitative fieldwork, facilitated or took notes for the FGDs in the preferred language of the participants (English, Mandarin, Malay or Tamil).



Focus group discussions (FGDs) sampling and data collection

Invitation letters were disseminated to the community through community networks or recruitment drives. Interested members of the community left their contact details with the study team and were later contacted via email or telephone. Informed consent and basic demographic details were collected on the day of the FGD. Each FGD lasted for 90 mins. The topic guide consisted of questions pertaining to knowledge, attitudes and perceptions toward antibiotic use and AMR, antibiotic practices and also interactions with primary care doctors on the use of antibiotics.



Units of study

Singapore residents (citizens and permanent residents) aged 21 years and above were purposively sampled with maximum variation to ensure representation from different ethnic (Chinese, Malay and Indian) and age (21–49 years old and ≥50 years old) groups. A good mix of education level was also considered. To reach data and meaning saturation (33), at least two focus groups were required per stratum (i.e., older Chinese, younger Chinese, older Malay, younger Malay, older Indian and younger Indian). Hence, in this study, a minimum total number of 12 focus groups was planned. All potential participants were screened and included in the study if they were able to answer the question “Do you know what are antibiotics?.”



Qualitative data processing and analysis

Each FGD was audio-recorded and data were transcribed verbatim. Applied thematic analysis was undertaken (34). Steps included data familiarization, segmenting the data according to topics pertinent to the current study objectives, and agreeing on a coding framework, as well as describing emergent themes. The coding framework was guided by identification of elements of VALUE model for antibiotic prescribing in the primary care setting (18). These included knowledge and understanding of antibiotic use and AMR, the presence and role of continuity of care, trusting patient-doctor relationship and active liaison with patients that lead to SDM processes on antibiotic prescribing. ATLAS.ti 9 was used to manage the qualitative data and record emergent themes.



Techniques to enhance trustworthiness of qualitative analysis

Regular meetings were conducted with a senior member of the team. Emergent themes and sub-themes were discussed and a consensus reached on the meaning of the data. Saturation was judged to have been achieved at over two-thirds of the way through the coding process.




Mixed methods reporting

Both datasets were analyzed separately and integrated at the reporting stage as appropriate. Qualitative main themes are reported by highlighting these in bold-italics, while supporting themes are narrated alongside these. Each objective is addressed in turn.




Results

Out of 4791 households approached, 2004 (41.8%) respondents took part in the survey. They were representative of the Singapore population in 2020 (35), and most sought antibiotics from a GP and had a regular doctor (Supplementary Tables S1, S2). Thirteen FGDs were conducted, with a good distribution of ethnic groups and balance of education level, diversity of gender and ages was also achieved (Supplementary Table S3).


Informing messaging needs to improve knowledge of antibiotic use and antimicrobial resistance (AMR)

Descriptive quantitative analyses are summarized in Figures 1A–D. These findings are integrated with qualitative thematic analyses, summarized in Tables 1, 2 with illustrative quotes.


[image: Figure 1]
FIGURE 1
 Proportion of correct responses from 2004 Singapore residents on statements pertaining to antibiotic use and antimicrobial resistance (AMR), surveyed between November 2020 and January 2021. (A) Knowledge of statements related to understanding how antibiotics work. (B) Knowledge of statements related to antimicrobial resistance (AMR). (C) Knowledge related to appropriate ways of obtaining and taking antibiotics. (D) Understanding differences in correct response in (A–C), stratified by age (only significant trends reported).



Gaps in knowledge of antibiotic use and antimicrobial resistance (AMR)

Quantitative data showed a good understanding surrounding the need for using antibiotics cautiously and intentionally (Figure 1A). For instance, a large proportion knew that overuse of antibiotics can cause them to lose effectiveness in the long term (77%). It was also largely known that antibiotics are for the treatment of bacterial infection (72%), even though other misconceptions existed. These misconceptions centered on far fewer recognizing the falsehood that antibiotics could be used to treat viral infection (35%) and believing that antibiotics had anti-inflammatory properties (38%).

Qualitatively, see Table 1A, we identified specific gaps in the community's knowledge around reasons to take and minimize antibiotic use where appropriate, which corroborated with the above.


Table 1A. Gaps in knowledge, themes collated from focus group discussion data.
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These included the explicit inability to differentiate between bacteria and viruses. Also, the misconception that an antibiotic is the same as a painkiller, or an anti-inflammatory agent. Furthermore, the underlying rationale as to why the overuse of antibiotics would interfere with their effectiveness in the long term was misunderstood: it was seen as leading to the “body building immunity” against the antibiotics, not the bacteria itself becoming resistant. Relatedly, one participant also had the erroneous thought that antibiotics are taken to strengthen one's immune system. These beliefs had influence over how antibiotics were taken, as explained below.

In general, the term “antibiotic resistance” was incomprehensible to the community (Figure 1B). Echoing previously shared qualitative findings, only 9% of the respondents realized that it is erroneous to believe that AMR occurs when the body becomes resistant to antibiotics. Relatedly, just 34% were aware that bacteria which are resistant to antibiotics can spread from person to person. Overarchingly, qualitative findings showed a poor understanding of AMR and indicated that lay beliefs rather than scientific consensus were commonly being used to define the term “antibiotic resistance.”

The term was being used to infer mechanisms that only affect those who overdose on or overuse antibiotics, and therefore would need even more antibiotics to achieve an effect or the body itself had developed resistance to the antibiotic. Some expressed that the effects of antibiotic resistance were cumulative by age, since older adults would have taken more of such medications over their life time. Such rationales may explain why 61% of survey respondents reported that antibiotic resistance was an issue that may affect them or their families, despite most not understanding the mechanism by which this occurred.



Intentions and behavioral follow-through on antibiotic use

Most respondents in the survey reported that they understood that antibiotics should not be shared with others (89%) and that they should be taken as directed (85%) (Figure 1C). Despite these quantitative results, focus group participants commonly shared that it was not unusual for them or their family members to not finish a full course of antibiotics once they started to feel better. Qualitative data highlights while the best ways to obtain antibiotics and the advice on taking them was generally known, this did not always translate to good practices (Table 1B). The misconception that the body, not the bacteria, became resistant was one reason why the full dose of prescribed antibiotics might not be completed.


Table 1B. Intentions and behavioral follow-through, themes collated from focus group discussion data.
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In addition, 68% of survey respondents correctly responded that it would not be advisable to buy the same antibiotics or request them from doctors simply because these had helped with similar symptoms previously (Figure 1C); while focus group participants often described such a request as being reasonable because it was driven by the need to recover from an illness faster. There were small differences by age in knowledge (Figure 1D); in general, those aged 35 years and older were more apt at answering correctly on the appropriate ways of obtaining antibiotics while younger people had marginally better understanding of statements relating to AMR.




Targeted approaches stratified by age for improving public knowledge and appropriate antibiotic use

Quantitative descriptive results are collated in Figure 2 and regression analyses are summarized in Tables 2A,B. Analyses are presented by stratifying age, and they also built on existing findings which have shown that poor knowledge of antibiotic use and AMR and inappropriate antibiotic use in the general population are modified by age; with younger adults being less informed and likely to have worse outcomes (21).
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FIGURE 2
 Proportion of responses from 2004 Singapore residents, surveyed between November 2020 and January 2021, agreeing to these statements pertaining to trust in doctors, continuity of care and shared decision-making (SDM) for antibiotic prescribing, stratified by age.



Table 2A. Univariate and multivariable logistic regression examining factors associated with preference for shared decision-making on antibiotic prescribing, N = 2004.
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Table 2B. Association between preference for shared decision-making on antibiotic prescribing and continuity of care, according to age group, N = 2004.
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Trust, continuity of care, and shared decision-making (SDM)

Overall, in the present study, only a small majority of 62% reported having complete trust in doctors' decisions about which medical treatments are the best (Figure 2). Descriptive data showed a small effect of age relating to general trust in doctors, with those aged ≥50 years being most likely to believe that doctors in general care about their patients' health just as much as their patients do (21–34 years old: 69%; 35–49 years old: 67%; ≥50 years old: 75%, P = 0.002). Similarly, amongst the 62% of respondents who had continuity of care with a regular doctor, there were larger proportions of older respondents who medically attended with a regular doctor (21–34 years old: 51%; 35–49 years old: 62%; ≥50 years old: 70%, P < 0.001). In contrast, quite a few more (86%) reported a preference for SDM but there was no statistically significant difference between age groups on such preference (21–34 years old: 85%; 35–49 years old: 86%; ≥50 years old: 87%, P = 0.507).

Upon adjusting for potential confounders, respondents who scored as trusting their doctors based on the scale measuring all-round trust in doctors, as developed by Hall et al. (25), were 75% more likely to prefer SDM when seeking antibiotic prescriptions (aOR 1.75, 95% CI 1.10–2.77, P = 0.017) (Table 2A). Though there was no significant effect from continuity of care on preference for SDM after adjusting for potential confounders, there was a significant multiplicative effect of age on these associations (Table 2B). In those aged 50 years and above, it was found that when seeking antibiotics, those with continuity of care were 83% more likely to prefer SDM with their doctors, compared to those without it (aOR 1.83, 95% CI 1.18–2.86, P = 0.007).




Trust building and the use of multiple communication channels to promote education on appropriate antibiotic use and antimicrobial resistance (AMR)

Descriptive quantitative analyses stratified by age are listed in Figure 3. These findings are supplemented with qualitative thematic analysis, summarized with illustrative quotes in Tables 3A–C.
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FIGURE 3
 Proportion of trust on different health information sources of 2004 Singapore residents surveyed between November 2020 and January 2021, stratified by age. The * was used to denote categories with statistical significance.



Table 3A. Trust building, themes collated from focus group discussion data.
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Table 3B. Shared decision-making, themes collated from focus group discussion data.
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Table 3C. Continuity of care, themes collated from focus group discussion data.
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Though older people were shown to have better continuity of care and apparent interpersonal relationships with their doctors, trust in doctors was cross-cutting across age bands, see Figure 2, which shows no significant difference across age bands for having complete trust in doctors' decisions about medical treatments. Similarly, when asked about preferences for trusted sources to gain information on health-related matters or medicines (Figure 3), there were very small differences across age bands on preferences for doctors. Indeed, general practitioners (GPs) were reported as most trusted by all age bands compared to all other proposed channels of acquiring information. However, younger people were more receptive to information by other health professionals such as nurses, as well as social contacts such as friends and family, than those over 50 years of age.

Qualitatively, consensus across the age bands emerged pertaining to main themes such as the value-add through taking time to build trust (Table 3A) and enable SDM, as shown in Table 2A. It was shared that in some cases, trust between patients and doctors was not a given. Ways of doing this pivoted around better communication and sharing of knowledge. There was a clear demand for and expression toward valuing of public education on appropriate antibiotic use and AMR. The importance of twinning trusted role of doctor with outreach and scientific information dissemination was pointed out as a basis for protecting current and future generations from the risks of antibiotics being rendered ineffective. This was corroborated by an observed lack of public outreach on AMR as compared to other chronic or lifestyle diseases, e.g., diabetes.

The valuing of SDM on antibiotic prescribing (Table 3B) was also notable by the expressed desire to have healthcare professionals as main focal point of education, supplemented by the use of other channels of communication and use of decision aids. In addition, it was shared throughout the focus groups that initiation of SDM was experienced as a “matter of course”—it may or may not happen. Interestingly, communication to redress this lack of SDM, for instance tackling poor knowledge and empowering patients, was perceived as the doctor's responsibility.

Lastly, the valuing of continuity of care (Table 3C) was directly connected to valuing existing relationships with ones' doctors. Continuity of care was also enabled or hindered by practical factors, such as proximity, waiting times, speed and efficiency of diagnosis etc. It was clear that continuity of care, though often preferred, may not always be possible. Models of primary care provision will need to account for such situations and enable ways of encouraging seeking and receiving medically sound advice when the potential need for antibiotics presents, despite these limitations.




Discussion

This study provides important insights on what were the community's needs which should be addressed before and during SDM. It emphasizes the role of trust on educating patients to address their needs, promoting continuity of care and influencing their acceptance and desire for SDM with their doctors on antibiotic prescribing in primary care settings. The central role of trust in driving the community's preference for SDM with their doctors on antibiotic prescribing was evident, with those who trusted their doctors being far more likely to prefer SDM, as compared to those who did not trust their doctors.

SDM was not an unfamiliar concept within the community, with many wanting this to happen when seeking antibiotics and others sharing that primary care doctors were already practicing this. However, the community lacked empowerment to actively take part in SDM, despite their desires, due to a lack of medical knowledge, as self-perceived and as shown in current and previous quantitative findings (21). Being equipped with right information to make informed choices is key during SDM (20). There were obvious knowledge gaps of both antibiotic use and AMR, and presence of misbeliefs surrounding these topics amongst the community, which translated to inappropriate antibiotic use.

These study findings are reflective of existing literature (21, 36–38), though our qualitative findings further revealed that there could be reasonable intentions behind undesirable antibiotic practices. Our study also informs a model of how to build on the community's valuing of SDM and leverage the importance of following appropriate antibiotic behaviors to minimize the potential for AMR development and preserve present and future generations' access to effective antibiotic treatments. Desired antibiotic behaviors include seeking medical consultation before taking antibiotics, rather than demanding them; following doctor's advice on how to take them; and not sharing them with others or stocking them for future use unnecessarily.

The mixed-methods data informs a model of strategic planning by using cultural capital to value-add, and build on what is known, using: tailored message content design following the 7Cs of public health communications (39) (see Supplementary Table S4, for suggested message content); funneling these into desired behaviors using appropriate, age-segmented, targeted, multi-channel intervention aids extracted from our findings (Figure 4). Message content needs to be clear and consistent regardless of communication modality used and, we suggest, spearheaded or endorsed by the highly trusted medical professionals, especially GPs, partnering with the Health Promotion Board or the Regional Health Systems through community-based campaigns. Traditional modes of communication such as hardcopy decision aids (including pamphlets) and newspaper articles are preferred and recommended for older adults (21, 40) but innovations to digitalize and/or gamify these materials and place at social locations should be considered to reach the tech-savvy and highly social younger adults.
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FIGURE 4
 A strategic implementation model to guide the designing of interventions to improve appropriate antibiotic use in the general public.


At the interpersonal level, first and foremost, the investment in building trusting relationships between patients and doctors will also value-add and is well known to make medical consultations more effective. The cyclical interdependency between continuity of care and trust is key to enabling SDM processes and must not be underestimated. The practices of enrolling with one primary care doctor should be recommended at the national level and patients making annual check-in visits (especially for older adults) or having tele-consultations with a regular doctor (particularly for younger adults) should be encouraged. These touch points should be harnessed to distribute decision aids or message cards with focused and consistent evidence-based messages on appropriate antibiotic use and AMR. These can also be made available on “café cards” or posters through identified community networks with messages crafted to spark discussion, social engagement and awareness of AMR, and the potential effects of this on current and future generations.

In fact, the strategy of engaging healthcare professionals as educators and SDM facilitators was well supported. As highlighted in a recent systematic review conducted to assess the role of education in antibiotic stewardship (41), the distribution of passive educational materials to educate patients on antibiotic use without the presence of an active educator yielded negligible effects on improving antibiotic prescribing in the primary care setting (42–45). In contrast, the active involvement of adult patients and parents in SDM processes, through the use of a visual tool to clarify their values and preferences on antibiotics via conversations with their doctors, resulted in a 25% reduction of unnecessary antibiotics prescribed for upper respiratory tract infections (46). Educational tools were found to be impactful only when used as SDM decision aids; public engagement and education were also recommended to involve both doctors and community partners (41).

Such a strategy should aim to consciously streamline and design information flow, appealing to both younger and older generations, and especially drawing in younger adults. Younger adults are known to passively gather a variety of information via personal and friendship networks (47–50), including the Internet. Campaigns focused on inter-generational benefits and encouraging sharing about how to avoid AMR will increase the diffusion of messages and effectiveness of campaigns.

Coincidentally, our recommended strategic model aligns with a recent national healthcare reform in the community to build a healthier population in Singapore. From 2023 onwards, enrolment to a single preferred primary care provider will commence under the “Healthier SG” initiative to encourage continuity of care to address different health needs of Singapore residents at different stages of life, with the involvement of multiple care and community partners to promote healthy living for different age sub-populations (51). Riding on this initiative, it would spare the arduous process of lobbying for policy change prior to implementing our strategy. Instead, our implementation model can be applied immediately to the Singaporean context, leveraging on the affirmative infrastructure which will be established through this upcoming healthcare reform.

Our study had several strengths. Firstly, the use of mixed methods provided in-depth qualitative understanding on the complexities surrounding the community context and constructs known to be of interest in persuading patients to take antibiotics appropriately, namely, trust building, continuity of care, and SDM (18). Furthermore, for the survey component, we employed a robust sampling method to proportionately stratify and randomize accordingly, ensuring generalizability of quantitative results. Purposive, maximum variation sampling by age and ethnicity was used for the FGDs, to ensure a range of voices were captured for in-depth analysis, enabling transferability of findings. However, there was a low representation of participants aged 35–49 years from the Malay ethnic group.

Furthermore, we acknowledge the possibility of social desirability bias, which may have led study respondents to reduce their sharing of inappropriate antibiotic practices, though steps were taken to encourage open sharing, and emphasis placed on anonymity throughout data collection procedures. Finally, there could also be unknown confounders which were not adjusted for in the final logistic regression model.



Conclusion

The current study demonstrates how building trust with a consistent provider opens up opportunities to educate the community on appropriate antibiotic use and AMR. The use of focused and consistent messaging in the community, the enablement of continuity of care with a regular primary care doctor, and leverage on the cultural capital of valuing SDM, to protect current and future generations from the fallout of AMR, is emphasized.
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Objectives: Vaccine hesitancy remains a global issue, especially within poverty-stricken countries where there's an interplay of financial and non-financial barriers. This narrative review aims to understand attitudes and behaviors toward COVID-19 vaccination in four South Asian countries and make context-specific recommendations to vaccine program drivers and decision-makers.

Methods: A search was conducted using PubMed and Science Direct, and CINHAL from January 2020 up to May 2022 restricted to the English language for terms: “Afghanistan” OR “Pakistan” OR “India” OR “Bangladesh” in combination with “COVID-19 vaccine” and other related terms. All articles were initially included, and those with relevance were included in the synthesis of this paper.

Results: A narrative review was performed for this study. Our narrative review included a total of eighteen studies with a sample size (n = 223–5,237) averaging about 1,325 participants per study conducted. The studies included revealed public hesitancy to receive the COVID-19 vaccine ranging from 6.3 to 56.2% with an average of 31.63% across all eighteen studies. Several reasons were linked to this observation in these four South Asian countries, and the predominant ones included: Insufficient information provided to the general public about the side effects of the vaccines, concerns regarding vaccine safety, and skepticism of vaccine efficacy.

Conclusion: Vaccine hesitancy is a global problem within the context of COVID-19, and issues regarding equity, misinformation, and poverty in South Asian countries makes it difficult to meet goals for herd immunity. Policymakers and governments should aim toward financial and non-financial incentives to drive the public toward vaccination.

KEYWORDS
 COVID-19, vaccine hesitancy, public perspectives, public opinion, South Asia


Introduction

Vaccines are considered to be one of the most efficacious public health intercessions in preventing further disease progression and reducing mortality rates worldwide. Over the recent years, they have been increasingly employed in various successful outbreak-related response strategies proving their essential role in the abatement of communicable diseases (1, 2). Despite the paramount evidence provided by experts in this field, there still remains a prevailing public concern globally over the safety of these therapeutic agents (3). Vaccine hesitancy, as stated by the World Health Organization (WHO) is defined as a “delay in acceptance or refusal of vaccines despite availability of vaccination services” (4). This phenomenon is being observed in many communities and especially in the South Asian region where imputable causes are plenty.

Vaccine hesitancy poses a substantial threat to tackling pandemics and most notably, the current COVID-19 pandemic which relies heavily on vaccination rings and public uptake in creating herd immunity. The causes behind this alarming phenomenon vary but can be attributed to the shaken public trust in the services provided by the healthcare systems in these countries, various doubts and mistrust of the efficacy of such interventions, and the circulated false social media claims as well as a plethora of non-factual medical statements made by religious figures in these countries (5). Additionally, socio-demographic factors have been widely studied and have shown that people residing in urban areas, those with a lower education level and a lower family economic status are more likely to be hesitant to receive the vaccine (6).

The COVID-19 situation in South Asia, in particular in Afghanistan, Pakistan, India, and Bangladesh is highly critical as these countries are among the most poverty-stricken regions of the world, accounting for a substantial portion of COVID-19 cases globally with a total count of 47,580,486 cases to date (7). By understanding the public's behaviors and attitudes toward vaccinations, we can suggest key recommendations for expanding the coverage and help correct any vaccine-related misinformation that could relate itself to the denial or active rejection of this effective tool. Furthermore, the involvement of key health policymakers in improving the containment strategies in these countries could reflect an enhanced approach to vaccination implementation. Our narrative review aims to bring national attention to an already existing problem that has been further exacerbated by the COVID-19 pandemic and to consequently use the mentioned studies' findings to help deliver context-specific recommendations to vaccine program drivers and decision-makers, thereby increasing public confidence and trust in the accessible vaccines.



Materials and methods

A narrative review was performed using PubMed and ScienceDirect, and CINHAL from January 2020 up to May 2022. The search was restricted to the English language, in order to identify COVID-19 vaccine hesitancy in the included countries. The last search was performed on the 9th of May 2022. We included the following search terms: “Afghanistan” OR “Pakistan” OR “India” OR “Bangladesh” in combination with “COVID-19 vaccine” and “vaccine hesitancy” with any other relevant and identified synonyms. We included only survey-based studies with a primary outcome of COVID-19 vaccine hesitancy, which were conducted in South Asian countries. These studies investigated the perception, vaccine confidence, and vaccine hesitancy in these populations Following this initial literature review, we only included the articles which were pertinent to our research aims. The final database of studies included one of the four aforementioned countries with a clear focus on COVID-19 vaccine hesitancy amongst the public (Figure 1).


[image: Figure 1]
FIGURE 1
 PRISMA flow diagram highlighting the selection process of the final studies included in this narrative review.




Results

The final pool of the studies comprised a sample size ranging from 223 to 5,237 participants with an average study sample of 1,325 and a total of 23,854 participants across all eighteen studies included (8–25). Our review included a total of one study from Afghanistan, five from Bangladesh, eight from India and four from Pakistan. Amongst the studies that explored reasons for vaccine hesitancy, it was noted that insufficient information provided to the public and increased concerns about vaccine safety and efficacy were identified as being the major arguments for COVID-19 vaccine refusal and hesitancy. Additionally, other reported reasons included the public perception that the COVID-19 vaccines might low-quality. Another common argument made was that people did not anticipate being infected with the virus hence, they did not feel the urge to seek the vaccines. From these four South Asian countries, we concluded that the prevalence of vaccine hesitancy for COVID-19 varied from 6.3 to 56.2% with an average rate of 31.63%.

Study participants included in this narrative literature review differed in age, gender, ethnicity, profession, the highest level of education attained, financial income, and marital status (Table 1).


TABLE 1 Survey-based cross-sectional studies included in this narrative review relevant to COVID-19 vaccine hesitancy factors in Afghanistan, Pakistan, India, and Bangladesh.

[image: Table 1]



Discussion

Vaccine hesitancy has been a prevailing concern reported by policymakers at varying levels, across as many as 90% of countries worldwide (26). Since the outbreak of the pandemic in 2020, a long journey of at least partially vaccinating 64.5% of the population across the globe, has been traversed (27). The issue of vaccine hesitancy remains a growing phenomenon, particularly during the COVID-19 pandemic. Unduly vaccine development efforts resulting in poor vaccine efficacy, and adverse reactions have been reported as some of the reasons behind the public's refusal to seek vaccines. Usually, the acceptability of a vaccine is said to have been influenced by the level of awareness about a disease, availability, and accessibility to a healthcare commodity (28).

Approximately, 49% of Pakistani citizens were reluctant to receive the COVID-19 vaccine (29). As of the 30th of April 2022, around 59.65% of the residents had been vaccinated (27). A literature review by Nemat et al. reported that about 88% of Afghanis were aware of the efforts being made to develop vaccines for COVID-19. They also observed a significantly higher number of females than males, eager to receive the COVID-19 vaccine, this comes in contrast to a European survey suggesting the opposite (8). Paterson et al. reported that vaccine hesitancy is also prevalent among healthcare workers and especially medical students (30, 31). Since January 2021, the COVID-19 vaccination programs in India had initially prioritized the frontline healthcare workers and then gradually, spread its programs to cover the rest of the population. It is noteworthy to mention that 61.98% of India's citizens are fully vaccinated (27). Abedin et al. observed that 74.5% of Bangladeshi citizens were keen to get the COVID-19 vaccination, resonating with France, Australia, Mexico, India, and Ireland, as confirmed by a population-based study conducted in these countries (32).

In addition, the assumed poor vaccine quality amongst the public, growing concerns over vaccine safety, and efficacy, rumors about clots during menstruation, and infertility have led to apprehensions regarding the COVID-19 vaccine. Few people even believed that the available vaccines may increase the mortality rate (6). Trust in the government due to inaccessible and inequitable distribution of economy and healthcare facilities among the communities, is also one of the major factors contributing to vaccine hesitancy. Furthermore, lack of technological literacy and poor refrigeration facilities adds to the dissimilar distribution of the COVID-19 vaccines across different regions in the same country.

Executing an effective mass vaccination drive demands the addressal of COVID-19 vaccine hesitancy. It is also essential to acknowledge various other factors which play an important role in these countries such as societal beliefs and literacy rates. Mass vaccination should be aimed at addressing the factors leading to vaccine hesitancy via interventions tailored to societal concerns and parameters, not restricted to any specific region.

The aim of the review is to illustrate the prevalence and describe the predictors of the COVID-19 vaccine hesitancy, in Pakistan, Afghanistan, India, and Bangladesh, with the latest available evidence, thereby, increasing the literature coverage in scoping. This will invaluably aid the various programs promoting vaccinations to raise awareness while addressing individual, economic, socio-cultural, political, and regional barriers. Specific proposals and recommendations formulated with the aid of public-private partnerships (PPP) would go a long way in combating this problem. The key to success in attaining herd immunity against COVID-19 mostly relies on the public uptake of the vaccines available. However, new emerging viral mutants, formed due to rapid antigenic shift and drift, are a constant challenge, which demands the attention of researchers worldwide.


Current efforts to combat COVID-19 vaccine hesitancy in these countries

In Pakistan, various efforts are being made at different levels to raise awareness about the efficacy of the COVID-19 vaccine, these include radio messages and large-scale video transmissions on TV and the internet providing the necessary adequate knowledge about vaccines and empowering the general public to accept the COVID-19 vaccine, as well as door-to-door vaccine administration and awareness drives similar to those used for Polio (33). Meanwhile, the government in India is not making any significant efforts to combat vaccine hesitancy; nevertheless, a “time-bound inquiry” into deaths that occurred soon after vaccination was ordered, and each mobile phone call in the country was automatically initiated by a national programmed message from the Indian government affirming the safety and effectiveness of vaccines (34). Several initiatives are being implemented in Afghanistan to prevent vaccination hesitancy, including routine immunization vaccinators and the deployment of 2,000 more new health professionals (teams of two people: one male and one female), raising societal awareness and educating them, and avoiding myths (35). Similarly, in Bangladesh, the most popular variables contributing to decreasing vaccination hesitancy include social media and awareness campaigns (36).

To lessen the impact of vaccine hesitancy, it is imperative to critically analyze the situation based on different countries. Each country has a unique context that should be taken into consideration. Hence, varied policies are need to be enacted so as to ensure that each country can impede the impact of vaccine hesitancy.



Effects and recommendations of COVID-19 vaccine hesitancy in Afghanistan

In Afghanistan, the presence of conflict, illiteracy, and poverty has favored the condition for COVID-19 to continue spreading. Despite the country's high trends of other problems, the virus has only become a normal disease for some people. The continued spread has also impacted the uptake of the vaccines. A study conducted in the capital of Afghanistan, Kabul, revealed that 37% of the population is hesitant to receive the vaccine. In order to improve the situation, community engagements to raise awareness about the harmful effects of COVID-19 and the positive effects of the vaccines are important to be conducted. Moreover, social media awareness is also considered essential to improve the public's perception. However, it must be monitored to detect any source of misinformation and immediately stifle it. Lastly, in a country like Afghanistan, people pay great attention to religion and religious figures. Therefore, religious figures' engagement is crucial to raise awareness about important aspects of the vaccines (8).



Effects and recommendations of COVID-19 vaccine hesitancy in India

The Republic of India is not strange in facing vaccine hesitancy. This longstanding problem has resulted in a deferment in achieving the vaccination target for COVID-19. However, the Indian government is firmly strengthening its vaccination drives, via mass, print as well as social media coverage to help burst the myths surrounding the COVID-19 vaccines. It is also imperative to encourage joint efforts between district-level administrations and political leaders to dispel the hoax around COVID-19 vaccines through awareness sessions using regional folk songs.

Nevertheless, it is critical for the nation to develop an effectively sustainable campaign to tackle vaccine hesitancy. The government should invest in evidence-based research, as a public-private partnership, identify the population strata with distrust in vaccines with a resolute to resolve their hesitancy to expand wide immunization coverage. A versatile team comprising of experts from different fields such as immunology, pharmacology, microbiology, behavioral science, and sociology should be formulated at the national as well as, regional levels to conduct rigorous research and come up with solutions to help people accept the COVID-19 vaccines.

Communicating the advantages of vaccines in colloquial languages, backed by strong methodological proof of vaccine safety and efficacy, in addition to street plays to raise awareness, would pave the way in building the confidence of the masses in vaccines. Optimizing the support of mass media communications, and public posters to dismiss the hearsay and promote vaccines, besides, door-to-door campaigns conducted by social healthcare workers might be pivotal in instilling trust in vaccines (37).

Furthermore, rapid interventions are needed to accelerate the COVID-19 vaccination availability across the healthcare sectors and especially among individuals seeking the vaccines but facing inaccessibility to the vaccination centers. In order to encourage mass coverage, the administration should either make the vaccination available free of cost or provide reimbursement of the charges or tie up with the health insurance companies to cover the cost. Non-financial incentives, such as complimentary food items or a free health check-up, may also help out in the intention of combating vaccine hesitancy (38). Such sustained financial or non-financial incentives for vaccination coupled with public engagements would gauge the doubtfulness of the public and addresses their growing concerns.



Effects and recommendations of COVD-19 vaccine hesitancy in Bangladesh

According to many surveys conducted in Bangladesh, there has been significant vaccine hesitancy shown by the general public owing to personal beliefs, mistrust, religious factors, conspiracy theories, and concerns about vaccine safety - all of which have contributed to widespread misconceptions regarding vaccines. These incidents demand the immediate attention of Bangladesh's public health officials (9).

To clarify unfavorable public perceptions against the vaccination, an effective communication campaign engaging community members should be planned and conducted. Furthermore, it is paramount to ensure that accurate information on the COVID-19 vaccine procedure is constantly disseminated via effective media channels, such as the internet, TV news, and social media websites (39). Through these outlets, public health messages emphasizing faith in vaccination safety, efficacy, and benefits can be quite helpful. Public officials and national figures who have received the COVID-19 vaccination might also share their experiences in the media to urge others to become immunized. The authority should expand the number of community-based clinics and vaccination booths for online registration and immunization. With adequate administration, walk-in vaccination programs might be addressed. They can add extra personnel to properly handle the entire process. To combat this deadly disease, authorities must equip and teach their staff and other essential players. Furthermore, extensive coordination among academics, authorities, and societies is required to design a successful COVID-19 immunization program for all individuals (40).

All of these measures should be used by the authority to carry out its policy of broad COVID-19 immunization coverage. While it is challenging to manage misconceptions, it is essential to recognize inaccurate medical statements and circulated myths and work on rather promoting sound scientific facts regarding vaccination.



Effects and recommendations of vaccine hesitancy in Pakistan

Pakistan is also dealing with the rising issue of COVID-19 vaccination reluctance. It is one of the countries with the lowest vaccination rates. During these threatening times, COVID-19 vaccine hesitancy remains a significant barrier to Pakistan's public health. People from lower socioeconomic levels are less likely to be vaccinated. Fear of the vaccine's safety and efficacy, potential ill effects, lack of faith in vaccine-development institutions, and concern that the vaccination might cause autism, infertility, autoimmune diseases, and death are all factors impacting public adoption of the COVID-19 vaccine. As a result, Pakistan urgently needs to establish a stronger healthcare system to curb viral transmission (33, 41).

To urge people to get vaccinated against COVID-19, the Pakistani media must refrain from broadcasting anything that fuels conspiracy theories about the virus. An online telehealth programs should be established so that the any member of the public may direct their queries and concerns to specialists, who can reply and comment on vaccination safety. In the country, mass awareness campaigns should be conducted using various social media apps, TV channels, radio programs and newspapers as well. The priority should be placed on the importance of immunization by noting prior vaccine achievements (41). Consideration should be given to the provision of financial incentives for vaccination. Religious conspiracies and erroneous beliefs about vaccines containing pig or monkey derivatives should be reduced by incorporating the religious experts and have them educate the general public about the necessity of immunization in accordance with Islamic Sharia law (23).

The major cause of vaccine refusal in this country is the lack of scientific understanding about vaccination among the general people; hence, the WHO must step up its duties to effectively address public inquiries and provide the most up-to-date scientific information about the available vaccines.




Limitations

This paper has several limitations. Given the nature of narrative reviews, the articles included in our study were not systematically reviewed, hence there exists an area for selection bias. Moreover, articles in the English language were only included which may have prevented us from accessing literature in other native languages across South Asia. In addition, conference proceedings and other databases such as Scopus were not included in our search which limited our final results. Our review only included cross-sectional studies that were survey-based while other studies including ones that analyze threads on social media platforms may have provided more insights since the use of such platforms increased during the pandemic. Also, qualitative studies may have given more in-depth descriptions of individual experiences. Collectively, these different factors could potentially add bias, and varying views may reflect different findings suggesting the diversity of opinions and conclusions.



Conclusion

With the rise in COVID-19 cases amidst new variants on a global scale, there is a strong need to tackle socio-economic challenges to vaccine uptake in developing countries, including vaccine hesitancy in the general population. Lower-and-middle income countries such as Afghanistan, Bangladesh, India, and Pakistan have shown the unique challenges to vaccinations along with lessons on successful implementation of cost-effective strategies in these regions. Further research is warranted on the role of vaccine misinformation and recommendations for unified health governance on this crucial matter.
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Introduction: During the COVID-19 lockdown, people's lifestyles have changed including their habits and physical activities. There has been an increase in anabolic hormones and nutritional supplement use among people who regularly do exercise in the MENA region. This study aims to assess knowledge, practice, and attitude toward the use of anabolic hormones and nutritional supplements among people who regularly exercise in the Middle East and North Africa (MENA) region and to compare their exercise habits and hormones and supplements usage between before and during COVID-19 lockdown.

Methods: A self-administrated online Google form survey was carried out between February 2021 and April 2021. Five thousand eight hundred forty-five participants who regularly exercise and aged ≥18 years responded to the questionnaire. The questionnaire was distributed through social media platforms and included five sections: demographic, training characters, knowledge, practice, and attitude.

Results: The participants mean age was 27.4 ± 8.6 years. Males represented 58.2 % of participants. 75.3% of the study participants had not used either hormones or supplements, and about 19% used supplements only. The mean percent score for knowledge, practice, and attitude were 39.3 ± 30.5, 1.1 ± 9.5, and 21.3 ± 23.8, respectively. Level of knowledge was higher among participants who worked in the medical field or as sports coaches. The practice was higher among male participants. The most commonly used anabolic hormones and nutritional supplements were steroids and proteins with bodybuilding being the most common purpose. Internet was the main source of information and pharmacy was the main source for procuring these substances. There was a significant decrease in proteins, carbohydrates, and sports drinks used during the COVID-19 lockdown compared to before the COVID-19 lockdown, while a statistically significant increase in vitamins used during the COVID-19 lockdown compared to before COVID-19 lockdown.

Discussion: In the MENA region, there has been an increase in the use of anabolic hormones and nutritional supplements. Most of the population has low knowledge of the harmful effect of uncontrolled, uninformed and unmonitored use of these substances Therefore, increasing the awareness level of participants and sports coaches should be a priority to limit the unsupervised use of hormones and supplements.

KEYWORDS
 coronavirus, knowledge, attitude, practice, supplements, hormones, sports, MENA


Introduction

In January 2020, World Health Organization (WHO) proclaimed coronavirus disease 2019 (COVID-19) to be a public health emergency and identified the disease as a global pandemic on 11 March 2020 (1, 2). COVID-19 is an extremely infectious disease caused by a virus called severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) that is a member of the coronaviruses family (3). This highly contagious virus was first reported in Wuhan city, China and then spread to affect over 1.1 million cases in the Eastern Mediterranean Region as reported by the WHO in July 2020 (4). Based on WHO recommendations, governments all over the world begun to enforce social distancing, quarantine, and isolation to limit the disease spread (4, 5). Countries in the Middle East and North Africa (MENA) region started to close schools, religious places, malls, airports, and some countries even suspended the government departments (6). During this tenure of social distance and lockdown, people's behaviors and lifestyles have changed and these changes include eating habits and physical activities (7). Personal restrictions also can result in a lack of physical activity, especially in countries with complete lockdown, such as Jordan (8).

Currently, anabolic hormones and nutritional supplements are used widely in people associated with sports. People, who exercise, use these substances for different reasons, for example, to improve their abilities, to strengthen their muscles, or to look better (9). Anabolic hormones, such as insulin and testosterone, are substances that help in cellular growth by triggering the anabolic pathway. These substances can be also developed in labs as is the case with anabolic steroids (10). While nutritional supplements are concentrated forms of food components, vitamins and minerals are used mainly to improve health and avoid diseases (11, 12).

In the Middle East, there has been an increase in consumption of anabolic hormones and nutritional supplements. In Saudi Arabia, a study reported that among gym attendants around 7.9% use anabolic hormones, and 47.9% use nutritional supplements (9). While the percent of hormone users was 22.7% in Kuwait (13) and 22% in United Arab Emirates (UAE) (14). Studies reported that a large number of individuals who use these substances did not consult doctors before taking them (15, 16). Sports authorities and the public in Arab countries started to pay more attention to the effect of using these substance on the wellbeing of healthy young people (17). Inappropriate use of hormones and supplements may lead to serious side effects. In the case of hormones, it may lead to high blood pressure, infertility, prostate cancer, increased libido, mood swings, and aggressiveness (18, 19), while in the case of supplements, it may cause cardiovascular problems, kidney failures, and fluid retention (20).

There is limited information regarding people's knowledge, practice, and attitude toward the use of anabolic hormones and nutritional supplements in MENA region and if there was any change in their habits during COVID-19 lockdown. Therefore, this study aims to assess knowledge, practice and, attitude toward the use of anabolic hormones and nutritional supplements among people who regularly exercise in MENA region and to compare their habits for using anabolic hormones, nutritional supplements and for exercising between before and during COVID-19 lockdown.



Methodology


Study design and participants

This multicenter cross-sectional study was conducted in MENA region through an online survey between February 2021 and April 2021. The study was carried out across eighteen countries (Algeria, Bahrain, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Palestine, Qatar, Saudi Arabia, Sudan, Syria, UAE, and Yemen). Male and female participants with a minimum age of 18 years who regularly exercise were included in the study. We used convenience and snowball sampling method, in which we collected the data from participants who were accessible to fill the questionnaire. The sample size was calculated according to Charan and Biswas (21) and Arkin (22) equations with a minimum of 400 participants from each country (21, 22).



Study survey

The questionnaire was a self-administrated online Google form survey, available in Arabic and English languages. The questionnaire was divided into 5 main domains including: (1) Socio-demographic characteristics: age, sex, country geographic location, educational level, monthly income, job, marital status, smoking, weight before and during COVID-19 lockdown, fat percentage before and during COVID-19 lockdown, and height; (2) Training characteristics: total period of exercise, exercise frequency, diet, going to the gym; (3) Knowledge about hormones and supplements: side effects of anabolic hormones, nutritional supplements side effect, source of their information, who advised them to use it; (4) Practice regarding hormones and supplements use: types of hormones used, route of administration for hormones, types of supplements used, following with nutritionist, source for buying these substances, withdrawal symptoms if they stopped; (5) Attitude toward hormones and supplements: opinions regarding hormones and supplements benefits, reasons for the use, attitude toward the use of these substances.



Validation and pilot study

The questionnaire was designed based on previous studies in Saudi, Emirates, and Kuwait (9, 13, 14, 23). With an aim to validate the survey, five experts from the field of nutrition were requested to fill the online Google form survey. These experts evaluated the degree of relevance of each question in the questionnaire and if it can correctly measure knowledge, practice, and attitude toward the use of anabolic hormones and nutritional supplements. Post validation, pilot study was conducted in 20 to 30 participants from 16 different countries in the MENA region. Their reliability and internal consistency of the survey was assessed using Cronbach's alpha which was 0.911 for knowledge section and 0.769 for the attitude section.



Data collection

On the first page of the Google form, an option was provided to use one of two languages (Arabic or English). This helped participants from countries whose main language is not only Arabic, for example Morocco and Iraq, to participate in the study. An online link was distributed through different social media platforms. People who agreed to participate used the link to access the survey that did not collect any personal or contact details.



Ethical consideration

Ethical approval was obtained from Institutional review board Committee (IRB) at the Sahel General Hospital, Lebanon. Participant's anonymity and confidentiality was ensured throughout the study and analysis. If participants submitted the answered survey, we considered that as consent to participate in the study.



Statistical analysis

Data from the online questionnaire was collected, verified, and used for statistical analysis using R Software version 3.5.2 (2018-12-20) – Eggshell Igloo. For baseline demographic and training characteristics, mean and standard deviation were used for continuous data, and count and percent were used for categorical data. A score of 0 and 2 was assigned for the answers in each knowledge, practice, and attitude section, where 0 represented the worst and 2 the best. Regarding questions of scaled answers, all answers below neutral were assigned a score of 0 and all answers above neutral were scored as 2 for easier scoring scale. For some KAP responses, at which scores were not be applicable, count and percent were used for description after excluding minor and inconsistent responses. A spearman correlation was analyzed between each two domains as the distribution of total scores of each of knowledge, attitude and practice had violated the normal assumption.




Results

From 5,845 responders to the questionnaire, 5,353 subjects (91.6%) were completely responding. The knowledge domain consists of 21 questions with 48.2% complete responding, the attitude domain consists of 7 questions with 48.5% complete responding and practice domain consists of 10 questions with 48.5% complete responding (Among those who were consuming hormones or supplements or both were). Inconsistent responds were excluded from the analysis which were 5 responds (0.1%) related to (age), 325 responds (5.6%) related to [Since when you started to do exercise? (months)], 89 responds (1.5%) related to (Your monthly income in dollar), 80 responds(1.4%) related to Fat percentage during COVID-19 lockdown, and 63 responds (1.1%) related to Fat percentage before COVID-19 lockdown.

A total of 5,845 participants responded to the questionnaire with a mean age of 27.4 ± 8.6 years. More than half of the participants were male (58.2%) and most of the participants were urban (85.7%). In terms of educational qualification, 61.5% of participants had Bachelors, Masters or a Doctorate degree and 19.8% had secondary, intermediate, or higher secondary education. Professionally, regarding participants' occupations, it was observed that 27.6% of the study participants were working in the medical field while only 11.3% of participants were sports coaches; 39.9, 28.2, and 19.5% of participants were students, worked at private sector, and worked at Government sector, respectively. 70.3% of participants were single, 27.5% were married, 1.6% were divorced and 0.6% were widowed. The average monthly income of the participants was 740.0 ± 1474.6 US dollars. The average weight of the participants before and during COVID-19 lockdown was 73.0 ± 18.2 and 74.1 ± 21.1 kg, respectively. The average height was 168.3 ± 17.6 cm. The average fat percentage before and after COVID-19 lockdown was 19.1 ± 7.4% and 20.0 ± 7.8%, respectively. Of all the participants, 77.6% were non-smokers. As shown in Table 1, 75.3% of the study population did not use either anabolic hormones or nutritional supplements, 19.8% used only the nutritional supplements, 0.8% used only the anabolic hormones and 4.1% used anabolic hormones and nutritional supplements (Table 1).


TABLE 1 Baseline demographic characteristics among study population.
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Regarding training characteristics of the participants, 45.9% of the study population used to go to the gym before COVID-19 lockdown and 25.6% had a gym qualified trainer. The average duration since they started to do exercise was 18.3 ± 25.9 months. The frequency and duration of exercise by participants before and during COVID-19 lockdown are summarized in Table 2. Before COVID-19 lockdown, 30.1% of the study population was following a special diet while 30.6% of participants followed a special diet during COVID-19 lockdown (Table 2).


TABLE 2 Baseline training characteristics among study population.
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The mean percent score of knowledge was 39.3 ± 30.5 and 11, 15, and 74% of participants were of high, moderate and low knowledge level, respectively. The mean percent score for attitude was 21.3 ± 23.8 with 4, 11, and 86% of participants had high, moderate, low attitude level, respectively. The mean percent score for practice was 1.1 ± 9.5; 1% of the participants showed high practice level while the remaining (99%) showed low practice level and none of the participants showed a moderate level in practice (Table 3 and Figures 1–5).


TABLE 3 The mean percent score for knowledge, attitude and practice.
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FIGURE 1
 Levels of knowledge, attitude and practice.
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FIGURE 2
 Mean percent score of knowledge, attitude and practice.



[image: Figure 3]
FIGURE 3
 Mean percent score distribution for knowledge.
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FIGURE 4
 Mean percent score distribution for attitude figure.



[image: Figure 5]
FIGURE 5
 Mean percent score distribution for practice.


As shown in Table 4 and Figure 6, knowledge level was positively correlated with attitude level with a very weak association (r = 0.14) and also positively correlated with practice level with a very weak association that can be negligible (r = 0.02) while the attitude level was also positively correlated with the practice level with a very weak association (r = 0.10).


TABLE 4 Correlation between knowledge, attitude and practice total score.
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FIGURE 6
 Correlation between knowledge, attitude, and practice.



Univariate logistic regression model for the association between demographics and high level of knowledge

For each one-year increase in participant's age the odds of high level of knowledge increased significantly by 1% (OR = 1.01, 95% CI: 1.00–1.02, p = 0.031). Also Egyptian, Jordanian, Qatari, Kuwaiti, Lebanese, and Emirati participants showed significantly increased odds of high level of knowledge by 2.18 folds (OR = 2.18, 95% CI: 1.42–3.43, p = 0.001), 2.72 folds (OR = 2.72, 95% CI: 1.73–4.35, p < 0.001), 4.41 folds (OR = 4.41, 95% CI: 2.25–8.47, p < 0.001), 2.33 folds (OR = 2.33, 95% CI: 1.50–3.69, p < 0.001), 2.16 folds (OR = 2.16, 95% CI: 1.38–3.43, p = 0.001) and 2.19 folds (OR = 2.19, 95% CI: 1.25–3.82, p = 0.006) folds, respectively. On the contrary, Yemeni participants showed significantly decreased odds of high knowledge level by about 53% when compared to Algerian participants (OR = 0.47, 95% CI: 0.23–0.90, p = 0.029).

Some difference in knowledge level was observed based on the qualification of the participants. Participants with diploma/trade qualification, primary and secondary, intermediate, higher secondary education showed significantly decreased odds of high knowledge level by nearly 37% (OR = 0.63, 95% CI: 0.49–0.80, p < 0.001), 81% (OR = 0.19, 95% CI: 0.03–0.60, p = 0.019) and 48% (OR = 0.52, 95% CI: 0.41–0.66, p < 0.001), respectively, when compared to participants with bachelors, masters, or doctorate degree.

Based on the occupation, it was found that the participants working in the medical field showed significantly increased odds of high knowledge level by 2.39 folds when compared to participants who do not work in the medical field (OR = 2.39, 95% CI: 2.01–2.84, p < 0.001). Also, sports coaches showed significantly increased odds of high knowledge level by 51% when compared to participants who are not sport coached (OR = 1.51, 95% CI: 1.17–1.91, p = 0.001). Also, participants working in private sector, studying and unemployed participants showed significantly decreased odds of high knowledge level by 33% (OR = 0.67, 95% CI: 0.53–0.85, p = 0.001), 24% (OR = 0.76, 95% CI: 0.62–0.95, p = 0.016), and 48% (OR = 0.52, 95% CI: 0.36–0.75, p = 0.001), respectively, when compared to participants working in government sector.

Fat percentage also correlated with the level of knowledge. The odds of high knowledge level increased significantly by 2% (OR = 1.02, 95% CI: 1.00–1.03, p = 0.006) and 1% (OR = 1.01, 95% CI: (1.00–1.02), p = 0.013) for each one unit increase in the fat percentage in participants before COVID-19 lockdown and during COVID-19 lockdown, respectively.

Table 5 shows that the odds of high knowledge level also increased significantly by 2.81 folds (OR = 2.81, 95% CI: 1.01–7.24, p = 0.037) and 99% (OR = 1.99, 95% CI: 1.21–3.54, p = 0.012) among participants who used anabolic hormones only and among participants who did not use either anabolic hormones or nutritional supplements, respectively, when compared to the participants who used both the anabolic hormones and nutritional supplements.


TABLE 5 Logistic regression models for the association between demographics and high level of knowledge.
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Adjusted logistic regression model for the association between demographics and high level of knowledge

The adjusted odds of high level of knowledge increased significantly among participants from Bahrain, Egypt, Jordan, Qatar, Kuwait, Lebanon, Morocco and UAE by about 2 folds (OR = 2.10, 95%CI: (1.11–3.90), p = 0.021), 1.8 folds (OR = 1.82, 95%CI: (1.15–2.95, p = 0.012), 2.4 folds (OR = 2.45, 95%CI: (1.51–4.05, p < 0.001), 6 folds) OR = 6.03, 95%CI: (2.90–12.39, p < 0.001), 2.5 folds (OR = 2.50, 95%CI: (1.51–4.22, p < 0.001), 2.6 folds (OR = 2.58, 95%CI: (1.60–4.24, p < 0.001), 74% (OR = 1.74, 95%CI: (1.08–2.86, p = 0.025) and 2.6 folds (OR = 2.64, 95%CI: (1.40–4.95, p = 0.002), respectively, when compared to Algerian participants. While the adjusted odds of high knowledge level decreased significantly among participants from Yemen by 58% when compared to Algerian participants (OR = 0.42, 95%CI: (0.20–0.84, p = 0.018).

Furthermore, the adjusted odds of high level of knowledge decreased significantly among participants with diploma, or /trade qualification, primary and secondary, intermediate, or /higher secondary education by 30% (OR = 0.70, 95%CI: (0.54–0.90, p = 0.006), 89% (OR = 0.11, 95%CI: (0.01–0.54, p = 0.034) and 37% (OR = 0.63 (0.48–0.82, p = 0.001), respectively, when compared to participants with bachelors, masters or doctorate degree. Also, the adjusted odds of high level of knowledge increased significantly among participants working in the medical field by about 2.5 folds (OR = 2.48, 95%CI: (2.03–3.02, p < 0.001) when compared to participants who did not. The adjusted odds of level of high level of knowledge also increased significantly among sport coaches by about 2 folds (OR = 2.10, 95%CI: (1.59–2.77, p < 0.001) when compared to other participants. The adjusted odds of high level of knowledge level decreased significantly among participants working in private sector by nearly 25% (OR = 0.75, 95%CI: (0.57–0.98, p = 0.038) when compared to participants working in government sector.

Next, we found that the adjusted odds of high level of knowledge increased significantly by about 1% (OR = 1.01, 95%CI: (1.00–1.01, p = 0.043) for one unit increase in the weight of participants during COVID-19 lockdown. It also increased significantly among participants who used only anabolic hormones only and participants who did not use either anabolic hormones or nutritional supplements by 3.6 folds (OR = 3.61, 95%CI: (1.22–9.98, p = 0.015) and 84% (OR = 1.84, 95%CI: (1.07–3.39, p = 0.038) respectively, when compared to participants who used both (Table 5).



Univariate logistic regression model for the association between demographics and moderate level of knowledge

The odds of moderate level of knowledge decreased significantly among participants from Morocco, Palestine, Saudi, Sudan, UAE and Yemen by about 31% (OR = 0.69, 95% CI: 0.49–0.97, p = 0.033), 37% (OR = 0.63, 95% CI: 0.43–0.92, p = 0.016), 40% (OR = 0.60, 95% CI: 0.41–0.87, p = 0.008), 54% (OR = 0.46, 95% CI: 0.31–0.68, p < 0.001), 42% (OR = 0.58, 95% CI: 0.32–0.98, p = 0.050) and 63% (OR = 0.37, 95% CI: 0.23–0.59, p < 0.001), respectively when compared to Algerian participants. Also, the odds of moderate level of knowledge decreased significantly among participants with diploma or trade qualification, primary and secondary, intermediate, higher secondary education by 19% (OR = 0.81, 95% CI: 0.66–0.98, p = 0.034), 78% (OR = 0.22, 95% CI: 0.05–0.59, p = 0.010) and 35% (OR = 0.65, 95% CI: 0.53–0.79, p < 0.001), respectively when compared to participants with bachelors, masters or doctorate degree.

Similar to the odds of high level of knowledge, the odds of moderate level of knowledge increased significantly among participants working in the medical field by about 2.6 folds (OR = 2.60, 95% CI: 2.24–3.03, p < 0.001) and participants working as sports coach by 71% (OR = 1.71, 95% CI: 1.38–2.09, p < 0.001) when compared other participants. who doesn't On the contrary, the odds of moderate level of knowledge decreased significantly among unemployed participants by about 48% (OR = 0.52, 95% CI: 0.36–0.73, p < 0.001) when compared to participants working in government sector. While the odds of moderate level of knowledge increased significantly by about 1% for each one unite increase in the participants height (OR = 1.01, 95%CI: (1.00–1.01), p = 0.026).

Notably, the odds of moderate level of knowledge level increased significantly among participants who used only nutritional supplements by nearly 58% (OR = 1.58, 95% CI: 1.07–2.40, p = 0.025) when compared to participants who used both anabolic hormones and nutritional supplements (Table 6).


TABLE 6 Logistic regression models for the association between demographics and moderate level of knowledge.

[image: Table 6]



Adjusted logistic regression model for the association between demographics and moderate level of knowledge

The adjusted odds of moderate level of knowledge decreased significantly among participants from Palestine, Sudan and Yemen by about 33% (OR = 0.67, 95%CI: (0.45–1.00, p = 0.049), 56% (OR = 0.44, 95%CI: (0.29–0.66, p < 0.001) and 60% (OR = 0.40, 95%CI: (0.23–0.65, p < 0.001), respectively, compared to the Algerian participants. It decreased significantly among participants with secondary, intermediate, or higher secondary education by 24% (OR = 0.76, 95%CI: (0.60–0.95, p = 0.016) when compared to participants with bachelors, masters, or doctorate degree.

Again, the adjusted odds of moderate level of knowledge level increased significantly among participants working in the medical field by about 2.5 folds (OR = 2.54, 95%CI: (2.14–3.01, p < 0.001) and those working as sport coach by 91% (OR = 1.91, 95%CI: (1.51–2.42, p < 0.001) when compared to other participants. It also increased significantly among participants who used only nutritional supplements by 91% (OR = 1.91, 95%CI: (1.23–3.05, p = 0.005) in comparison to participants who used both anabolic hormones and nutritional supplements (Table 6).



Univariate logistic regression model for the association between demographics and high level of attitude

The odds of high level of attitude increased significantly among males by about 60% (OR = 1.60, 95% CI: 1.19–2.18, p = 0.002) compared to females. It increased significantly among participants from Jordan and Sudan by 2.2 folds (OR = 2.15, 95% CI: 1.07–4.47, p = 0.034) and 3.9 folds (OR = 3.87, 95% CI: 2.11–7.61, p < 0.001), respectively, compared to the Algerian participants. While the odds of high level of attitude level decreased significantly among the urban participants by 40% (OR = 0.60, 95% CI: 0.43–0.85, p = 0.003) compared to the rural participants. It also decreased significantly among participants with secondary, intermediate or higher secondary education by 33% (OR = 0.67, 95% CI: 0.44–0.98, p = 0.048) compared to participants with bachelors, masters or doctorate degree.

While the odds of high level of attitude increased significantly among participants working in the medical field by about 71% (OR = 1.71, 95% CI: 1.28–2.28, p < 0.001) compared to others. Also, it increased significantly among participants who used only nutritional supplements by 4 folds (OR = 4.04, 95% CI: 2.00–9.67, p < 0.001) compared to participants who used both anabolic hormones and nutritional supplements (Table 7).


TABLE 7 Logistic regression models for the association between demographics and high level of attitude.
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Adjusted logistic regression model for the association between demographics and high level of attitude

The adjusted odds of high level of attitude increased significantly among participants from Kuwait and Sudan by 2.5 folds (OR = 2.52, 95%CI: (1.05–6.13, p = 0.038) and 4.8 folds (OR = 4.78, 95%CI: (2.46–9.94, p < 0.001), respectively, compared to Algerian participants; while it decreased significantly among the urban participants by 54% (OR = 0.46, 95%CI: (0.31–0.68, p < 0.001) in comparison to the rural participants.

Also, the adjusted odds of high level of attitude increased significantly among participants working in the medical field by about 98% (OR = 1.98, 95%CI: (1.40–2.79, p < 0.001) compared to other participants. It also increased significantly among participants who used only nutritional supplements by 5.2 folds (OR = 5.21, 95%CI: (2.37–13.80, p < 0.001) compared to participants who used both, anabolic hormones and nutritional supplements (Table 7).



Univariate logistic regression model for the association between demographics and moderate level of attitude

The odds of moderate level of attitude increased significantly by 1% for each one-year increase in participant's age (OR = 1.01, 95% CI: 1.00–1.02, p = 0.027) while decreased significantly among males by 21% in comparison to females (OR = 0.79, 95% CI: 0.67–0.94, p = 0.007). Also, the odds of moderate level of attitude increased significantly among participants from Egypt, Jordan, Qatar, Kuwait, Lebanon, Palestine, Saudi, Sudan, Tunisia and UAE by about 99% (OR = 1.99, 95% CI: 1.28–3.17, p = 0.003), 2 folds (OR = 2.04, 95% CI: 1.27–3.34, p = 0.004), 2.6 folds (OR = 2.63, 95% CI: 1.16-5.53, p = 0.014), 2.3 folds (OR = 2.26, 95% CI: 1.43–3.62, p = 0.001), 78% (OR = 1.78, 95% CI: 1.12–2.88, p = 0.017), 70% (OR = 1.70, 95% CI: 1.06–2.77, p = 0.030), 2.3 folds (OR = 2.30, 95% CI: 1.46–3.68, p < 0.001), 2 folds (OR = 2.03, 95% CI: 1.28–3.29, p = 0.003), 27.3 folds (OR = 27.33, 95% CI: 2.55–598.16, p = 0.008) and 3.2 folds (OR = 3.23, 95% CI: 1.88–5.56, p < 0.001), respectively, compared to the Algerian participants.

Also, the odds of moderate level of attitude increased significantly among participants working in the medical field by about 20% (OR = 1.20, 95% CI: 1.00–1.44), p = 0.049) compared to others; but it decreased significantly among participants working in private sector by 26% (OR = 0.74, 95% CI: 0.58–0.94, p = 0.014) compared to participants working in government Sector and among married and single participants by 41% (OR = 0.59, 95% CI: 0.35–1.03, p = 0.051) and 52% (OR = 0.48, 95% CI: 0.29–0.83, p = 0.006), respectively, compared to divorced participants.

The odds of moderate level of attitude increased significantly among participants who did not use either anabolic hormones or nutritional supplements and participants who used only supplements by 70% (OR = 1.70, 95% CI: 1.05–2.96, p = 0.045) and 84% (OR = 1.84, 95% CI: 1.10–3.28, p = 0.027), respectively compared to participants who used both (Table 8).


TABLE 8 Logistic regression models for the association between demographics and moderate level of attitude.
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Adjusted logistic regression model for the association between demographics and moderate level of attitude

The adjusted odds of moderate level of attitude increased significantly among participants from Egypt, Jordan, Qatar, Kuwait, Lebanon, Saudi, Sudan, Tunisia and UAE by 74% (OR = 1.74, 95%CI: (1.10–2.82, p = 0.021), 91% (OR = 1.91, 95%CI: (1.15–3.19, p = 0.013), 2.3 folds (OR = 2.33, 95%CI: (1.00–5.08, p = 0.040), 95% (OR = 1.95, 95%CI: (1.18–3.29, p = 0.010), 77% (OR = 1.77, 95%CI: (1.09–2.94, p = 0.024), 84% (OR = 1.84, 95%CI: (1.12–3.08, p = 0.018), 2 folds (OR = 2.05, 95%CI: (1.27–3.36, p = 0.004), 25.7 folds (OR = 25.65, 95%CI: (2.36–565.82, p = 0.009), and 2.7 folds (OR = 2.68, 95%CI: (1.48–4.85, p = 0.001), respectively compared to the Algerian participants.

Moreover, the adjusted odds of moderate level of attitude level increased significantly among participants working in the medical field by 25% compared to others (OR = 1.25, 95%CI: (1.02–1.53, p = 0.028). It decreased significantly among married and single participants by 43% (OR = 0.57, 95%CI: (0.33–1.03, p = 0.049) and 53% (OR = 0.47, 95%CI: (0.27–0.87, p = 0.012), respectively compared to divorced participants (Table 8).



Univariate logistic regression model for the association between demographics and high level of practice

The odds of high level of practice increased significantly among males by about 3.4 folds compared to females (OR = 3.41, 95% CI: 1.60–8.40, p = 0.003). It increased significantly among sport coaches by about 8 folds compared to participants who are not sport coaches (OR = 8.03, 95% CI: 4.28–15.07, p < 0.001). The odds of high level of practice level increased significantly by about 1% for each one kg increase in participants' weight before (OR = 1.01, 95% CI: 1.00–1.02, p = 0.001) and during COVID-19 lockdown (OR = 1.01, 95% CI: 1.00–1.01, p = 0.041). Notably, the odds decreased significantly by 10% (OR = 0.90, 95% CI: 0.86–0.95, p < 0.001) and 9% (OR = 0.91, 95% CI: 0.87–0.95, p < 0.001) for each one unit increase in participants' fat percentage before and during COVD-19 lockdown, respectively. The odds also decreased significantly among participants who used only nutritional supplements by 82% compared to participants who used both anabolic hormones and nutritional supplements (OR = 0.18, 95% CI: 0.10–0.35, p < 0.001) (Table 9).


TABLE 9 Logistic regression models for the association between demographics and high level of practice.
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Adjusted logistic regression model for the association between demographics and the high level of practice

The adjusted odds of high level of practice increased significantly among sport coaches by about 3 folds compared to other participants (OR = 3.00, 95%CI: (1.34–6.74, p = 0.007); while the adjusted odds of high practice level decreased significantly among smokers by about 65% compared to non-smokers (OR = 0.35, 95%CI: (0.12–0.89, p = 0.036). It also decreased significantly among participants who used only supplements and participants who neither used hormones nor supplements by 79% (OR = 0.21, 95%CI: (0.09–0.47, p < 0.001) and 100% (OR = 0.00, 95%CI: (0.00–0.03, p < 0.001), respectively compared to participants who used both anabolic hormones and nutritional supplements (Table 9).

The proportion of participants who were advised to use anabolic hormones and nutritional supplements by doctor, nutritionist, pharmacist, trainer, internet, self and miscellaneous was 2.1, 2.3, 0.75, 5.1, 4.2, 0.68, and 4.7%, respectively. The source of information for the used anabolic hormones and nutritional supplements was trainer (11.7%), doctor (21.4%), friends (39.2%), and internet (64%). The reason for using these hormones and supplements included body building (8.2%), performance improvement (6.1%), protection from disease (2.9%), and weight loss (2.4%). About 31.6% of the participants thought that anabolic hormones and nutritional supplements help to win championships, 66.3% thought that these help them to look better, and almost all the participants thought that these help to make them athletic and strong.

Analysis of this survey revealed that 14.3% of participants used proteins, 1.3% used energy bars, 6.9% used vitamins, and 1.1% used sport drinks before COVID-19 lockdown. During the COVID-19 lockdown, 6.9% used proteins, 1.2% used energy bar (carbohydrate), 7.2% used vitamins and 0.9% used sport drinks. Interestingly, before COVID-19 lockdown, 6.5% of participants used anabolic steroids, 0.5% used insulin, 0.75% used growth hormone (GH) and 0.4% used cortisol and during the lockdown, 4.1% of the study population used anabolic steroids, 0.4% used insulin, 0.5% used GH and 0.1% used cortisol. Tablets and injects were used by 1.6 and 1.2% of participants for administration of hormones, 1.4% used both and 8.1% did not use either of the two. Before COVID-19 lockdown, the anabolic hormones and nutritional supplements were sourced from gym trainer (3.2%), online stores (3.4%), and pharmacy (5.7%); during the lockdown, these products were sourced by gym trainer (2.9%), online stores (3.9%), and pharmacy (5.5%). Stopping the use of anabolic hormones led to “fluctuations in mood and depression” (1.6%), anorexia (0.8%), anxiety and insomnia (1.1%), “decrease in fitness” (0.9%), muscle weakness (1.8%), “desire to return to hormones again” (1%). No symptoms were reported in 1.5% of participants, 7.6% reported not using the anabolic hormones and 0.7% reported that they never stopped using hormones (Supplementary Table S1).

McNemar's test was used for comparative analysis between types of supplements used before and during COVID-19 lockdown. It showed a statistically significant decrease in consumption of proteins, carbohydrates and sport drinks during COVID-19 lockdown and a statistically significant increase in consumption of vitamins during COVID-19 lockdown compared to that prior to the COVID-19 lockdown (p < 0.001) (Supplementary Table S2).

Supplementary Table S3 depicts a statistically significant decrease in the use of all types of hormones during COVID-19 lockdown compared to that prior to the COVID-19 lockdown (p < 0.001). Further, procurement of these hormones and supplements showed a statistically significant decrease from gym trainer or pharmacy and statistically significant increase from online sources during COVID-19 lockdown compared to the before lockdown time (p < 0.001) (Supplementary Table S4).




Discussion

This study reports knowledge, practice, and attitude toward anabolic hormones and nutritional supplements among people who exercise in Arab countries. This is the first report comparing people's practice before and during the COVID-19 lockdown. In this study, the mean age of participants was 27.4 (SD = 8.6). Studies from different countries reported that their participants were also of the similar age group which showing that exercising and using hormones and supplements are more common in the young age (13, 14, 24, 25). Among 5845 participants, we found that 19.8% of participants were using nutritional supplements alone, 0.8% of participants were using anabolic hormones alone, and 4.1% were using both the products at the same time. Different studies from various Arab countries showed a high prevalence of anabolic hormones users. In the UAE and Kuwait, the prevalence of anabolic hormones users was about 22% (14, 26); in Jordan it was 26% (27); in Iran, it was13% (28); and 9.8% in Saudi Arabia (23). The possible causes for these variations could be the difference in sample sizes and under reporting of self-reported drug abuse where participants feel embarrassed to admit their use. Regarding the use of nutritional supplements, studies reported that the prevalence was 36 % in Lebanon (29), and 66.7% in Iran (30). In this study, the main aims of using these hormones ad supplements were bodybuilding and improving performance which is similar to the one conducted in 2021 in Iraq (24). Most of the study population used proteins (14.3%) and vitamins (6.9%) as sources of nutritional supplements and anabolic steroids (6.5%) as sources of hormones. This was comparable with the data reported by studies conducted in Saudi Arabia (2020) where the most commonly used nutritional supplement was proteins and the most commonly used hormone was steroids. However, another study conducted in 2018 in Kuwait reported growth hormone (79.4%) to be the most commonly used anabolic hormone which indicates that substance abuse is not limited to steroids (13, 23, 25).

Regarding knowledge, more than 70% of the participants had low knowledge about the harmful effects of unsupervised use of anabolic hormones and nutritional supplements. This was reported in other studies as well (14, 23). Participants from Egypt, Jordan, Qatar, Kuwait, Lebanon, and UAE showed significantly high level of knowledge compared to the participants from Algeria. Also, participants who work in the medical field or as sports coaches showed significantly increased level of knowledge level compared with other participants. This finding is logical and can be explained that the nature of those jobs can help participants gain more knowledge about the effect of using these hormones and supplements. More than half of the participants (64%) got their information from the internet, followed by their friends (39%) and doctors (21.4%) being their source of information. A study conducted in Saudi Arabia (2020) reported similar results but with a much less percentage; 13.6% considered the online source as the main source of information while 3.8% considered physicians as the main source (25). This finding indicates the importance of a carefully organized online campaign to increase awareness about the abuse of hormones and supplements.

Next, we observed high level of practice increased significantly among males compared to females. This may be attributed to cultural reasons as anabolic hormones are known to the public for their use among males to build their muscles. About 100% of the participants believed that hormones and supplements can make them athletic and strong and nearly 66% of the participants believed that these hormones and supplements help them to look better. Similar beliefs were reported by another study that hormones and supplements can increase muscle size and strength (14). In our report, we found pharmacy to be the main source for hormones and supplements which is different from the other reports where gym trainers were the main providers (26, 27). This could be because of the regulations forbidding the purchasing or selling anabolic hormones from sources other than pharmacies. Trainers were the most common people to advise the participants to use hormones and supplements. The same results were reported in study conducted in 2008 in the UAE (14). This is because trainers at gyms, without paying attention to the adverse effects of these substances, want their trainees to improve rapidly to gain more reputations.

Regarding the difference in habits of using vitamins between before and during COVID-19 lockdown, it was found that the usage significantly increased during the COVID-19 lock down compared to before the lockdown. The same finding was reported by a study conducted in Saudi Arabia (31). The main reason behind that might be the media that frequently advised the public to take vitamins to protect against the corona virus and to help in the treatment in case of being infected. The source from which the participants bought hormones and supplements during the COVID-19 lock down has changed significantly toward the online source. During the COVID-19, there has been a complete lockdown which led to online shopping being one of the alternative sources for buying these substances in most cases. As a result, the danger of unsupervised practice or non-prescribed substances is expected to be increased during this period.

Our findings encourage the need for educational programs through social media and mass media to address the potential effect of these substances on health. Participants who use these drugs achieve their goals by gaining weight and improving their body image which makes it difficult to change their behaviors. That is why, it is necessary to offer training courses and use a comprehensive approach to modify the public belief (13). Another possible solution can be directed toward health care providers by providing courses for them to have more knowledge to advise their patients. Also, sports coaches need to be educated about the effects of hormones and supplements as they represent a powerful reason for many participants to start using these drugs (24). This current study has some limitations. First, hormones and supplements were included together in the questions related to knowledge, practice, and attitude to overcome the participants' fear to answer questions related to anabolic hormones. Second, the survey was self-reported which might lead to some degree of reporting bias. Third, this survey did not investigate the dose of these substances. At last, the study cannot report the cause-effect relationship.



Conclusion

This cross-sectional study reported the knowledge, practice, and attitude toward the use of anabolic hormones and nutritional supplements in the MENA region. The level of knowledge was low among most of the participants. High level of knowledge was reported among participants in the medical field and participants who were sports coaches. The level of practice was high among male participants and sports coaches. Proteins and steroids were the most used supplements and hormones respectively. The source of information was mainly internet and the main source of procuring the substances was the pharmacy. During the COVID-19 lockdown, there has been an increase in the use of vitamins. Campaigns through social media should be done to aware the population about the harmful effect of these substances. Also, courses should be available for health care providers and sports coaches.
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Brain health entails mental wellbeing and cognitive health in the absence of brain disorders. The past decade has seen an explosion of tests, cognitive and biological, to predict various brain conditions, such as Alzheimer's Disease. In line with these current developments, we investigated people's willingness and reasons to—or not to—take a hypothetical brain health test to learn about risk of developing a brain disease, in a cross-sectional multilanguage online survey. The survey was part of the Global Brain Health Survey, open to the public from 4th June 2019 to 31st August 2020. Respondents were largely recruited via European brain councils and research organizations. 27,590 people responded aged 18 years or older and were predominantly women (71%), middle-aged or older (>40 years; 83%), and highly educated (69%). Responses were analyzed to explore the relationship between demographic variables and responses.

Results: We found high public interest in brain health testing: over 91% would definitely or probably take a brain health test and 86% would do so even if it gave information about a disease that cannot be treated or prevented. The main reason for taking a test was the ability to respond if one was found to be at risk of brain disease, such as changing lifestyle, seeking counseling or starting treatment. Higher interest in brain health testing was found in men, respondents with lower education levels and those with poor self-reported cognitive health.

Conclusion: High public interest in brain health and brain health testing in certain segments of society, coupled with an increase of commercial tests entering the market, is likely to put pressure on public health systems to inform the public about brain health testing in years to come.

KEYWORDS
 public perspectives, public health, brain health, mental health, wellbeing, predictive testing, Alzheimer's disease, survey


Introduction

The concept of brain health has emerged in recent years to describe the state of brain functioning. It is a multifaceted concept because it refers to how well a person's brain functions across several areas including cognitive, emotional, sensory and motor function (1). The World Health Organization emphasize the importance of brain health to allow a person to realize their full potential over the life course, irrespective of the presence or absence of disorders (2). Others define brain health at any given age as the preservation of optimal brain integrity and mental and cognitive function in the absence of overt brain diseases (3). Recently, a new definition of brain health also takes into consideration mental health, wellbeing, and happiness, defining brain health in adults as “a state of complete physical, mental, and social wellbeing through the continuous development and exercise of the brain” (4). In this study, we provided participants with the following description of brain health, based on the US National Institute on Aging's information to the public (1): “Brain health is about your ability to remember, learn, plan, concentrate, and handle challenges. It is also about your ability to be mentally and emotionally in balance. Simply said, brain health is about making the most of your brain and taking care of it.”

Brain health can be affected by a wide range of brain disorders i.e., neurological and psychiatric disorders, such as dementia, Parkinson, stroke, depression, schizophrenia and autism. Due to increased longevity, brain health related diseases are expected to increase in the coming decades, worldwide (5). Most brain diseases have a multifactorial origin, where genetic and environmental risk factors play an important role. For instance, about 40 percent of dementia cases might be prevented through lifestyle changes, potentially reducing health care needs over the next decades (6). Public awareness of brain health and the associated life factors is therefore becoming an increasingly important public health issue (7). In this paper we argue that public interest in brain health and brain health testing, coupled with a commercial drive for more brain health tests, is likely to put pressure on public health systems in years to come.

There are relatively few studies based on the broad concept of brain health; research is still mostly focused on one or few specific aspects of it (for e.g., dementia, cognition etc.). Studies that have explored brain health awareness find that people are generally conscious of their brain health and are interested in learning more about it, although they are less aware of brain health than other health issues (8–12). Studies report a varying level of knowledge of lifestyle factors (such as sleep, diet, physical activity, substance use etc.) influencing brain health. Studies find low awareness of the importance of systemic diseases, such as cardiovascular disease and diabetes, for the brain (12, 13). Confusion about which activities and factors benefit brain health has been apparent and illustrates the need for more evidence-based information regarding risk-reducing strategies. Although studies find people have positive intentions to change current brain health behavior, the intention-behavior gap is still high in the field of brain health as well (14, 15). Symptoms of cognitive or mental decline, knowledge of disease risk or having family members with brain diseases are reported as some of the key motivating factors for behavioral changes (11, 15).

In line with the numerous studies that have documented high public interest in medical testing (16), several studies have found relatively high public interest in testing for specific brain diseases, such as Alzheimer's disease (AD) (13, 17–20). Public interest in the early detection of dementia seems to be connected with large expectations about the effectiveness of prevention. These expectations may be partly driven by the positive media reporting of medical breakthroughs in general, particularly related to genetic research (21). New genetic tests for assessing risk for specific brain diseases, such as Alzheimer's disease, are becoming available and are often reported in the media (22).

At present however, no single test can comprehensively assess or quantify brain health (3). Different aspects of brain health can be measured using different methods, such as genetic tests, biomarkers, neuroimaging and various cognitive and memory tests (3, 23), but existing tests have varying diagnostic validity, and for many conditions there is often a lack of effective prevention and treatment. Apart from Huntington's Disease and some rare mutations causing early-onset Alzheimer's disease, the predictive value of genetic testing for common brain diseases is uncertain (24), as for instance, many individuals suggested to be at risk for dementia might never develop symptoms, and abnormal disease biomarkers are also prevalent in healthy old people leading to false positives and low specificity of such tests (25). Also, studies typically find only limited influence of genetic information on subsequent illness and risk-related lifestyle changes (26). Consequently, most clinicians do not recommend pre-symptomatic tests for learning about personal risks for dementia, such as Alzheimer's disease (27, 28). Genotyping furthermore raises legal questions about testing protocols, disclosure practices, confidentiality, insurance and employment discrimination, and the availability of follow-up care (19). Nevertheless, the emergence of commercial genetic tests and overly positive media coverage of the benefits of medical testing is rapidly increasing availability and consumer spending on medical testing, including neurological tests (22, 29, 30).

Few studies have explored public interest in undertaking testing to learn about their personal brain health, or what motivates such an interest. Given the substantial public interest in brain health and the growing availability of commercial medical testing, there is a need to explore whether people are interested in testing their brain health, and what motivates such an interest in testing (or not). The purpose of this paper is therefore to explore people's interest in undertaking a hypothetical brain health test to learn about their risk of developing a brain disease.

As part of a large-scale international survey—the Global Brain Health Survey (GBHS) (31)—respondents were asked to imagine “a simple brain health test to learn about risk of developing a brain disease,” With brain health tests, we hence refer to hypothetical, non-invasive tests for risk of non-specified brain disease, rather than any known test available today. The generalized description of the test was intentional to capture overall interest and willingness to learn about the general risk of brain disease, rather than specific diseases. We explored how views differ across individual and sociodemographic characteristics. The survey provided an unusually large international sample of interested people, and, despite the selective nature of the sample, this study provides new knowledge and useful insights about public perspectives on brain health testing that may be relevant for public health policy makers at European and international levels.



Materials and methods


The survey

The GBHS was organized as part of the research project “Lifebrain; Healthy minds from 0 to 100 years: Optimizing the use of European brain imaging cohorts,” a 5 [image: image]—year long research project in the Horizon 2020 program of the European Commission (32). The consortium combines data from 11 European cohorts to explore biological, cognitive, environmental, social, occupational, and lifestyle factors affecting brain health. The survey items in this study are a part of the Global Brain Health Survey, which covered several topics related to brain health and was available in 14 languages. The survey was anonymous and open to anyone above the age of 18 years consenting to participate. The whole survey took 15–20 min to complete and was freely available on the website www.lifebrain.uio.no. There was no compensation and participants had to have their own internet access, so incentives for fraud or duplications were low. A comprehensive description of the survey and its design can be found elsewhere (31). For this study, we investigated respondents' answers to six of the questions in the Global Brain Health Survey that were related to the theme of brain health testing. These were: (1) respondents' willingness to undertake such a test for their brain health to reveal risk of developing a brain disease, and (2) even if such diseases were unpreventable or not treatable, (3) reasons why they would take or (4) not take a brain health test, (5) their likely reactions to brain health test results and (6) the criteria they considered important, such as tests being affordable, quick, accurate, or painless.



Sampling

The original objective of the survey was to reach as many people as possible in Europe and beyond, and the goal was to achieve a sample size of 10,000 (31). To reach this large number, a convenient sampling strategy was adopted and the survey was distributed using using newsletters, information on websites and social media of the participating brain health organizations and research networks in the Lifebrain project. This included the brain research registries Hersenonderzoek in the Netherlands and Join Dementia Research in the UK with a volunteer base of 34,000+ and 50,000+ respectively, of which ~20% participated in this survey. The large proportion of participants recruited via such registers makes it likely that the overall sample was particularly interested in brain health and thus not representative of the general population. The remainder of the respondents in the UK and NL had been recruited through research organizations, brain foundations and research networks connected to the Lifebrain project, like the participants in the other countries. Data was collected between June 2019 to August 2020. A full description of the population and sampling strategy has been published previously (12).



Measures

The GBHS survey included 16 multiple choice questions that covered four themes: perceptions of brain health, interest in brain health tests, motivations to look after one's brain health and support needed to promote brain health. In this paper we investigate the responses to the part of the survey that addressed respondents' interest in undertaking brain health tests, defined as a willingness to test for risk of developing brain disease. These were:

1) Willingness to take a brain health test: “Imagine a simple brain health test to learn about risk of developing a brain disease. Would you wish to take such a test?” Respondents could select: Yes—definitely; Yes—probably; No—probably not; No—definitely not.

2) Willingness to test for unpreventable or untreatable diseases: “Would you take a test even if it provides information about a disease that cannot be prevented or treated?” Respondents could choose between: Yes—definitely; Yes—probably; No—probably not; No—definitely not.

3) Reasons for taking a brain health test: “Why would you take a brain health test?” Respondents were asked to select the one or two most important out of the following: (a) To get information about my cognitive and mental health, (b) To determine my risk of developing a brain disease, (c) To respond if I am at risk, e.g., change my lifestyle, seek counseling, or start treatment, (d) To prepare myself for the future (e.g., inform my family about the risk), (e) Other motivation (please specify).

4) Reasons for NOT wanting to take a brain health test, if they answered No to question 1; “Would you wish to take a test”): “Why would you NOT take a brain health test¿‘ Respondents were asked to select up to two most important reasons, out of the following options: (a) I do not want to worry about something that may not happen, (b) I do not want to know about a disease that could not be prevented or treated, (c) I would be frightened by the result, (d) There is nothing I can do for my brain health anyway, or (e) Other reasons (please specify).

5) Likely reactions to test results on brain health risk: “Imagine you undergo a brain health test, and it shows that you have a risk of developing brain disease. What would be your most likely reaction?” Respondents were presented with a list of reactions and were asked to rate these using a four-item Likert scale (definitely yes, fairly likely, fairly unlikely, definitely not): (a) I would seek professional help (e.g., my doctor), (b) I would seek advice from family and friends, (c) I would seek information online/at the library, (d) I would change my lifestyle if required, (e) I would plan for the future, and (f) Is there anything else you think you might do? Please describe (free text).

6) Brain health test criteria: Respondents were asked to imagine it was possible to take a simple brain health test, like measuring blood pressure or cholesterol levels, to reveal risk of developing brain disease. Respondents were asked to select the one to three most important characteristics that such a brain health test should have: (a) Affordable, (b) Quick to take, (c) Accurate, (d) Painless, (e) Subsidized by social security (via the GP), (f) Offered online with direct access to the results, (g) Other (please specify).

We also explore 10 demographic variables related to: age, gender (self-identified), education level, relationship status, experience or education in health care, experience of long-standing illness or disability, experience of taking care of a family member with brain disease, experience with taking part in brain research, self-assessed cognitive health, and self-assessed mental health. For the variable “self-assessed cognitive health” respondents were asked: “How would you describe your ability to think, remember and learn? (Excellent, above average, average, below average or very poor). For “self-assessed mental health” respondents were asked; “How would you describe your ability to balance your mood and emotional well-being?” (Excellent, above average, average, below average or very poor). For the gender category, there were four options: Male, female, other, prefer not to answer.



Analysis

For the analyses of demographic differences, responses were analyzed using generalized binomial linear models with R version 4.1.0 (33) at a 99% level of significance. To reduce unnecessary complexity, survey questions which contained data from multiple response categories, were collapsed into binary response categories. For the first question (Would you wish to take such a test?) and second question (Would you take a test even if the disease cannot be treated or prevented?), the responses “Yes, definitely” and “yes, probably” were categorized as a positive association between the question and the response, while “No, probably not,” and “No, definitely not” were categorized as a negative association. Responses for the third, fourth and sixth questions were binary. For the fifth question (What would be your most likely reaction?), the response categories “Definitely yes” and “Fairly likely” were categorized as being likely to react in the given way (positive association), and “Fairly unlikely” and “Definitely not” were categorized as being unlikely to react in the given way (negative association).

For each response we estimated 10 models, using a single predicting demographic variable for each model, to analyse the relationship between responses and demographic characteristics. To simplify data interpretation, complex demographic variables were reduced to three or fewer data categories. Education level was reduced to either “higher education” (university/college degree) or “lower education” (primary school, special educational school, secondary school, vocational training). Age was reduced to three categories, “young adult” (40 and below), “middle-aged” (41 to 60 years) or “old adult” (above 60 years). Self-assessed mental and cognitive health were categorized as either “good” mental or cognitive health (encompassing response categories “average,” “above average” and “excellent”), or “poor” mental or cognitive health (below average or very poor). Relationship status was reduced as either in a stable relationship (“married,” “stable relationship, not married”) or single (“divorced/separated,” “widow/widower,” “single”). The response category with the highest number of data points was used as the reference group.

Due to the large sample size, almost all group differences were statistically significant but not necessarily of practical importance. Thus, in the results section we report only Odds Ratios (ORs) of the binarized responses showing the most important differences. All reported ORs in the text are significant at the 1% level of probability. Complete tables of all the descriptive statistics for all variables are provided in the online Supplementary material, as well as models for continuous data for robustness.




Results


Respondent characteristics

Twenty seven thousand five hundred and ninety people from 81 countries participated in the survey, mostly from Europe (98%): 36.8% in the United Kingdom, 25.5% in the Netherlands, 12.9% in Norway, 7.6% in Spain, 4.0% in Denmark, 3.8% in Germany, 2.8% in Sweden, 1.1% in Italy and 1.1% in Ukraine. Respondents outside of Europe primarily lived in the United States (0.6%) or Turkey (0.5%). 1.7% were from other parts of the world. Most respondents were middle aged-or older (>40 years; 83.6%), female (71.1%), had a university/college degree (68.6%), and were in a stable relationship (71.8%). Forty-three percent of the respondents had participated in brain research, 38.5% had education or work experience in health care, 46.5% had experience with looking after a family member with brain disease and 40.4% had long-standing illness, disability, or health problems.

Over half (58%) had been recruited through the two research registries in the UK and the Netherlands. To illustrate the selectivity of recruitment, we compared those participants recruited through Join Dementia Research (n = 9,878) in the UK and Hersenonderzoek (n = 6,117) in the Netherlands (NL) with the remainder of respondents from UK (n = 1,074) and NL (n = 974), respectively. Figure 1 shows that registry members were slightly more willing to take a ‘brain health test' than others. As expected, a larger proportion of registry participants had taken part in brain research than respondents not on a registry. Fewer had education or work experience in brain health, thus highlighting a separate source of interest for non-registry members. UK but not Dutch registry participants were more commonly looking after a family member (“ever been a carer”; 57.7% vs. 39.3%). This illustrates not only the obvious differences, but also the selectiveness of the respondents not part of research registries (the percentage of other respondents engaged in research was >25%).
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FIGURE 1
 Comparison between participants from research registries and the remainder from same country. The graph shows how the participants recruited from research registries Join Dementia Research and Hersenonderzoek answered relevant questions compared with other respondents from the same country (UK and NL others).




Willingness to take a brain health test

Most respondents (60%) would “definitely” take a simple brain health test to learn about risk of developing a brain disease, whereas 31% would “probably” take such a test. Only 1% would “definitely not” take a test.

Table 1 shows the differences in willingness to take a brain health test, as well as tests for untreatable diseases, between demographic groups of respondents. Respondents willing to take a test had higher chances of being men (OR 1.75, 99% CI 1.52–2.01), having lower education (OR 1.52, 99% CI 1.34–1.72), and poor self-reported cognitive health (OR 1.48, 99% CI 1.13–1.93). They were also more likely to have had experience with long-standing illness or disability (OR 1.25, 99% CI 1.11–1.40) and to have had participated in brain health research (OR 1.31, 99% CI 1.17–1.46).


TABLE 1 Probability of taking a brain health test (question 1), and probability of taking a test even if it provides information about a disease that cannot be prevented or treated (question 2), by demographic groups.
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Young respondents (40 or younger) were less likely to want to take a brain health test (OR 0.65, 99% CI 0.56–0.76), as well as respondents with employment and/or education in healthcare (OR 0.70, 99% CI 0.63–0.78).



Willingness to test for unpreventable or untreatable diseases

When asked whether they would want to test for risk of developing brain disease that was unpreventable or untreatable, 43% of respondents would “definitely” take a brain health test even if it provided such information, and 43% would “probably” do the same.

Table 1 shows that respondents with lower education (OR 1.39, 99% CI 1.25–1.55), poor self-reported cognitive health (OR 1.85, 99% CI 1.45–2.36), personal experience of chronic illness (OR 1.39, 99% CI 1.26–1.54), or who had cared for a family member with brain disease (OR 1.20, 99% CI 1.09–1.32) were more likely to take a brain health test even for an untreatable disease than respondents without these characteristics. Furthermore, men were more likely to take such a test compared to women (OR 1.76 99% CI 1.56–1.97).

Young respondents (40 and below) (OR 0.59, 99% CI 0.52–0.67) and respondents with employment and/or education within healthcare were less likely to test for risk of disease that is unpreventable and untreatable (OR 0.71, 99% CI 0.64–0.78) compared to older respondents (above 60) and those without healthcare experience.



Reasons for taking a brain health test

As shown in Figure 2, the main reason (48%) for wanting to take a brain health test was to be able to respond if found to be at risk of a brain disease. The other two main reasons were learning about the risk of developing a brain disease (34%) and to get information about cognitive and mental health (32%).
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FIGURE 2
 Reasons for taking a brain health test. Respondents who answered they would take a brain health test could select up to two most important reasons for doing so. Percentages indicate the proportion of respondents who chose each reason (percentages exceed 100% in total because respondents could choose up to two reasons).


Table 2 shows that, compared to older respondents, younger respondents were more likely to take a test in order to respond if they were at risk (OR 1.50, 99% CI 1.37–1.66), and to get information about their cognitive and mental health (OR 1.74, 99% CI 1.58–1.91), but were less likely to take a test to (just) learn about their risk of developing a brain disease (OR 0.75, 95% CI 0.68–0.83).


TABLE 2 Reasons for wanting to take a brain health test.
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Respondents with poor cognitive health (OR 0.78, 99% CI 0.68–0.89) and those with lower education (OR 0.77, 95% CI 0.72–0.83) were less likely to take a test to respond to risk compared to respondents without these characteristics.

Respondents who wanted to take a test to get information about cognitive and mental health were more likely male (OR 1.16, 95% CI 1.07–1.25), and with poor mental health (OR 1.25, 99% CI 1.13–1.38).

Respondents more interested in preparing for the future were more likely to have had participated in brain research (OR 1.53, 99% CI 1.41–1.66) and to have had experience in taking care of a family member with brain disease (OR 1.46, 99% CI 1.35–1.58), than respondents without these characteristics. Younger respondents were less likely to take a test in order to prepare for the future (OR 0.51, 99% CI 0.45–0.58).



Reasons for NOT taking a brain health test

Of the respondents who did not want to take a test (9%), most did not want to know about a disease that could not be prevented or treated, and a quarter did not want to worry about something that might not happen (Figure 3).
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FIGURE 3
 Reasons for NOT taking a brain health test. Respondents who answered they would not take a test, were asked to select up to two most important reasons for not doing so. Numbers indicate the percentage of respondents who chose each reason (percentages exceed 100% in total because respondents could choose up to two reasons).


Table 3 shows that, out of the respondents who did not want to take a test, respondents with lower levels of education would to a larger extent not want to worry about something that might not happen (OR 1.57, 99% CI 1.20–2.04), and would be more frightened by the results (OR 1.49, 99% CI 1.04–2.14) compared to those with higher levels of education.


TABLE 3 Reasons for NOT wanting to take a brain health test.
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Younger respondents and those with poor mental health would to a larger extent avoid testing because they would be frightened by the results compared to older respondents (OR 1.87, 99% CI 1.21–2.89) and those with good mental health (OR 1.78, 99% CI 1.17–2.72).

Respondents with experience of taking care of a family member with brain disease were more likely to not want to know about a non-preventable or untreatable disease (OR 1.27, 99% CI 1.02–1.57) compared to those without such experience.



Likely reactions to test results

Almost all respondents (above 95%) said that they would definitely or be fairly likely to change their lifestyle if necessary, seek professional help, and plan for the future based on the results of the (hypothetical) brain health test (Figure 4).
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FIGURE 4
 Likely reactions to brain health test results. Numbers indicate the percentage of participants rating the given responses as positive (“Definitely yes” or “Fairly likely”) or negative (“Fairly unlikely” or “Definitely not”).


Table 4 shows that young respondents were less likely to seek professional help (OR 0.51, 99% CI 0.40–0.65), or to use test results to plan for the future (OR 0.66, 99% CI 0.55–0.80) compared to older respondents.


TABLE 4 Likely reactions to test results if found to be at risk of brain disease.
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Respondents with lower education were more likely to seek professional help (OR 1.31, 99% CI 1.07–1.61) but less likely to plan for the future (OR 0.63, 99% CI 0.55–0.73) or seek information (OR 0.53, 99% CI 0.48–0.59) compared to respondents with higher education. In comparison, respondents with employment or education within healthcare were less likely to seek professional help (OR 0.65, 99% CI 0.54–0.77), but more likely to plan for the future (OR 1.25, 99% CI 1.07–1.45) and seek information (OR 1.29, 99% CI 1.16–1.45) compared to respondents without such experience. Respondents who had taken care of next of kin with brain disease were also more likely to plan for the future (OR 1.77, 99% CI 1.52–2.06) and to seek information (OR 1.24, 99% CI 1.12–1.39), in addition to changing their lifestyle (OR 1.34, 99% CI 1.08–1.67), compared to those without such experience.

Respondents with health-issues were overall less interested in changing their lifestyle than other respondents, including those with experience of long-standing disability or illness (OR 0.74, 99% CI 0.60–0.91), with poor cognitive health (OR 0.43, 99% CI 0.31–0.59), or poor self-rated mental health (OR 0.49, 99% CI 0.38–0.63).



Brain health test criteria

Asked to indicate up to three of the most important criteria of a brain health test, respondents thought a test should be accurate (82%), affordable (48%), and be subsidized by social security (46%, see Figure 5).


[image: Figure 5]
FIGURE 5
 Brain health test criteria. Respondents could select up to three most important criteria for brain health tests. Numbers indicate the percentage of respondents selecting the given response categories.


Table 5 shows that young respondents thought it was more important that tests were affordable (OR 1.39, 99% CI 1.27–1.52), subsidized (OR 1.23, 99% CI 1.13–1.35) and not painful (OR 1.69, 99% CI 1.55–1.86) compared to older respondents. They were also less likely to think that tests were accurate (OR 0.63, 99% CI 0.56–0.71), available online (OR 0.52, 99% CI 0.47–0.58) or quick (OR 0.82, 99% CI 0.74–0.90) compared to older respondents.


TABLE 5 Test criteria.
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Men thought it was more important that tests were quick (OR 1.22, 99% CI 1.13–1.31) than women. For respondents with lower education, subsidization of tests was more important (OR 1.25, 99% CI 1.17–1.33) than to those with higher education.

Respondents with poor cognitive health thought test subsidization was more important (OR 1.27, 99% CI 1.12–1.45) than those with good cognitive health, as did respondents with experience of long-standing illness or disability (OR 1.24, 99% CI 1.17–1.33) and respondents with poor mental health OR 1.21, 99% CI 1.10–1.33). Respondents with poor cognitive health thought it was less important that a test should be painless (OR 0.78, 99% CI 0.67–0.90) or quick (OR 0.80, 99% CI 0.69–0.93). Similarly, respondents with poor mental health thought it was less important that tests were quick (OR 0.81, 99% CI 0.73–0.90) than respondents with good mental health.

Test accuracy was more important to respondents who had cared for family members with brain disease (OR 1.29, 99% CI 1.19–1.41), and to respondents who had participated in brain research (OR 1.62, 99% CI 1.49–1.77), than other respondents.




Discussion


Summary of findings

This study is based on an international survey on public perspectives of brain health with 27,590 respondents and is one of the largest surveys to date. We explored public willingness to test for brain disease, and the motivation for doing so. Our main findings were that we found high public interest in brain health testing, even for diseases that cannot be treated or prevented. Further, those most interested in brain health testing were older (above 60), male, lower educated and with poorer cognitive health. The main reason for taking a test was to be able to act if they were found to be at risk of brain disease, such as changing lifestyle, seeking counseling or starting treatment. Most people said they would seek professional help and change their lifestyle if a test revealed they were at risk of brain disease. Of all the criteria for a good brain health test (price, invasiveness etc.), accuracy was rated as most important.



Interest in brain health testing

In our study 91% of respondents stated they would definitely or probably take a brain health test to learn about the risk of developing a brain disease, and 86% would do so even if the disease was untreatable or unpreventable. These findings are consistent with previous studies that also have found high public interest in testing for brain diseases (17, 19, 20, 27, 34–39). The relatively high interest in testing observed here is likely due to this survey's focus on brain diseases at large, rather than on a specific brain disease. For instance, willingness to test for specific diseases such as Alzheimer's disease has been found to be somewhat less than for other diseases (34). We also found that our respondents were somewhat less willing to test for unpreventable or untreatable brain diseases, as identified in other studies (13, 35, 40), but interest is still high. Nevertheless, experience suggests that actual uptake of testing may be lower than initial interest, particularly in the absence of treatment options (39, 40). Caution is therefore needed in translating test willingness into actual testing behavior.

Our results indicate differences across demographic characteristics in the willingness to test for brain disease. We found that older people, men, lower educated, those with poorer cognitive health and those with first-hand experience with disease, either through personal health issues or through family members with brain disease, are most interested in testing for brain disease, including for untreatable or unpreventable brain diseases. Our finding that testing interest corresponds with pre-existing health issues or caregiving experience of family members with brain disease supports the notion that personal experience with brain disease and perceptions of personal risk increases the relative willingness to undergo testing for brain disease (8, 11). For example, previous studies find that interest in predictive testing for brain disease is high among people with a family history of dementia, and among people participating in brain research (13, 27, 41). Several studies also find that personal worry of developing brain disease increases test willingness (13, 20, 39, 40, 42).

On the other hand, we found that respondents with education and/or employment in healthcare were less interested in testing their risk of brain disease than those without. We can only speculate that health care professionals are less interested in testing because they are more aware of the limitations of current predictive tests. Relatedly, studies find that knowledge of medical testing, such as understanding the inherent prognostic uncertainty and limited clinical validity of predictive tests, reduces the motivation for brain-related testing (27, 39, 41), such that more knowledge can sometimes make people more skeptical. Previous studies are nevertheless highly inconsistent on the relative effect of various sociodemographic factors on testing interest (17, 19, 20, 35). Due to the non-representativeness of our survey sample, the sociodemographic variations in brain health test interest found here should be explored further in future studies.



Motivations for brain health testing

An important contribution of this study was not only to investigate people's willingness to test their brain health, but to give insight into why people would be willing to do so. We found that the most important motivation for testing for brain disease was to respond if they were found to be at risk, for example through lifestyle changes. This finding concurs with studies that have shown how people are most inclined to change behavior if they are personally afflicted by brain disease or cognitive decline (8). However, while a few studies find that people alter their behavior after receiving brain health related test results, such as supplements intake and other lifestyle changes (43), most studies fail to identify significant behavioral changes (26, 44), commonly known as the intention-behavior gap (45).

Another central motivation for testing among our respondents was gaining information about personal brain health, either of personal risk of developing brain disease or of personal cognitive and mental condition, even for diseases that cannot be treated or prevented. Other studies concur on the central importance for consumers of obtaining personal information, even non-medical information, from brain-related tests (37, 42). Similarly, studies find that knowledge about personal risk of disease is valued for planning future care, healthcare decisions and late-life decisions (39, 41). Studies have also found that anticipation of last stages in life, and accessing healthcare, can be central motivations for undertaking testing for brain diseases (17, 20).

For the very few respondents in our study who were certain they did not want to take a brain health test, the primary motivation was not wanting to know about untreatable and/or unpreventable diseases, and not wanting to worry about something that might not happen. This supports previous research that dementia-worry can prevent some people from taking brain health tests all together (13, 20). On the whole however, our findings strengthen the notion that lay empowerment through information can be an important outcome of tests for brain disease risk.



Premises for brain health testing

Of all the presented criteria, the most important characteristic of a brain health test was accuracy of results. Similarly, other studies have found that the willingness to take a brain health test is partly dependent on the validity of test results (27, 39, 41). Other central criteria were economic accessibility, either through affordable prices or subsidies. In our study cost-related criteria were more important to young respondents (40 years and below) and to respondents with low education levels and poor self-rated health.



Study limitations

This study has several limitations. First, the survey departed from a real-life scenario by asking respondents to imagine an unspecified and hypothetical test for brain disease that is currently unavailable. The respondents were not given the type of information that those who undergo real-life predictive testing in genetics must have before they undergo tests, such as for early detection of Alzheimer's for example. Other studies have shown that the willingness to undertake hypothetical tests is greater than actual test willingness when such tests are developed (39). Secondly, the respondents in this survey are unrepresentative of the general population because many were conveniently recruited via brain research organizations, institutes and research networks connected to the Lifebrain project. In line with most other relevant studies, respondents are more likely to be female, above middle age and have higher education. Moreover, in this study close to six of 10 had been recruited via brain research registries, close to half had experience with taking care of family members with brain disease, and about four out of 10 respondents had an education or employment in healthcare or had participated in brain research. Most of the respondents were in Europe, largely due to the sampling procedure and the European-based survey stakeholders (12, 31). These sociodemographic and individual characteristics may thus be due to self-selection bias and not give a true reflection of the general public's perceptions of brain health at large.

To further probe the effect of self-selection, we compared participants recruited through research registers and those who responded independently from the same countries. As expected, a larger proportion of the registry participants had taken part in brain research, and the more ostensibly respondents were engaged with brain health, the more they were likely to want to take a hypothetical brain health test. Even the “non-organised” participants who were not part of a research registry, had a large proportion of brain research participants (>25%)—more than one would expect in the general population. Both groups—those recruited through registers and the “non-organised”—were mostly highly educated, middle-aged, or older, and female, and therefore not representative of the general population. Despite this selectivity, the respondents were also people who had access to the internet and an interest in the topic, as well as the motivation to spend time in answering questions anonymously, without any further financial or other external motivation. The respondents were sufficiently interested in completing the questionnaire on their own initiative, and they therefore represent the stratum of society that is more informed about brain health and also likely politically more engaged than the average citizen.




Conclusions and implications for future policy and research

Despite a self-selective sample with e.g., a large proportion of higher educated female respondents already interested in brain health, we believe this study provides several key insights that may be relevant for health authorities and policy makers, as interested citizens are likely to influence public opinion disproportionately. Firstly, we find that the vast majority of respondents wanted to take a simple hypothetical test to detect risk of brain disease. Test interest was high among respondents with personal experience of illness or of taking care of next of kin with brain disease. Given the expected increase in people with personal or family-related experience in brain diseases (3) our results indicate significant public demand for tests for brain diseases in the years to come.


Demand for personal information

Importantly, our results also show that for many respondents, obtaining personal brain health information was by itself a goal, regardless of preventative opportunities. While expressed interest in testing does not necessarily translate into actual testing behavior, this might change as less invasive and more accessible tests are becoming available. Studies have shown that the availability of high-quality information on the limitations of medical tests can adjust public expectations and thereby reduce the willingness to undergo testing. Relatedly, we find that respondents with experience and/or education in health care were less interested in brain health testing than other respondents. Studies also indicate the importance of access to high quality information after receiving test results to limit adverse reactions. A key task for both providers of medical tests and health authorities is hence to increase public education on the limitations and implications of medical testing and thoughtful communication of test results.



Motivations for behavioral change

Secondly, we find that most of the respondents indicate that a key motivational factor for testing for brain disease is changing their lifestyle. While research shows that intention to change behavior increases the likelihood of doing so, people generally do not change their behavior after receiving test results, despite their intentions to do so (21). Test results can also potentially reduce motivation to change behavior (21) or inspire changes that are undocumented and not necessarily beneficial (40, 43). Nevertheless, thoughtful communication of test results, combined with personalized recommendations of evidence-based interventions, can increase the likelihood of behavioral change (21). A qualitative study for instance suggests that access to high-quality information on recommended activities to strengthen brain health can narrow the intention-behavior gap by facilitating long-term behavioral changes (42). Similarly, an Australian study found that both intentions and actions to improve brain health were associated with knowledge about dementia risk reduction (15). A pilot study of the GBHS found that personalized advice should also incorporate individual differences of motivations, triggers and capacities for lifestyle changes (13). Consequently, a second central task for health authorities should be to provide easily accessible public information on recommended behavioral changes to optimize brain health and reduce risk of developing brain disease.



Increased pressures on public health systems

Other central motivational factors for undertaking testing were seeking professional help and treatment if found to be necessary. This finding suggests that future public demand for professional follow up could be significant should tests for brain disease risk become widely available to the general public, in particular since risk factors are also present in people who never develop brain disease (6, 25). Widespread public brain health testing could hence both overwhelm the health care system and result in unnecessary and potentially harmful overtreatment. Given that commercial tests are often provided outside a framework of personal feedback and follow-up, the provision of high-quality information on medical testing and lifestyle changes could also help mitigate such unwanted consequences.



Future directions

In sum, considering the increasing amount of consumer tests entering the market, paired with optimistic, popularized representations of medical testing by the media, there is a need to foster realistic public expectations of brain health testing. Our study suggests a critical role of public authorities to educate the public on brain health testing and the provision of public brain health interventions and activities. Recognizing the difficulty of succeeding with lifestyle changes, we furthermore call for more research into factors that facilitate behavioral change for looking after ones' brain health. At the same time, public perspectives of brain health are evolving, and future research should therefore repeat this kind of survey at regular intervals to chart changes in perceptions, also in other parts of the world and in different segments of the population.
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During the COVID-19 pandemic, Chinese media played a significant role in dispelling the public panic, establishing the public confidence and stabilizing the society during the COVID-19 pandemic. This corpus-based discourse study explored the discursive construction of news values by Chinese media to reveal how the COVID-19 pandemic was packaged and sold to the public to establish confidence in the news reporting. Adopting corpus linguistic method and the Discursive news values analysis (DNVA) framework, this study examines news values through key words, news quotations, and images in the Chinese domestic mainstream media (http://www.people.com.cn/) during two different phases of the pandemic. The results show that during the first pandemic phase (2019.12.27–2020.4.28) when there had been no treatment protocol or understanding of the medical ramifications, Chinese media dominantly constructed political Eliteness through multimodal resources to portray a people-oriented government, a transparent notification mechanism and an immediate response capability to crises, and to give the public psychological support and to cultivate positive attitudes toward the government's policy. This news reporting way exposes the universal trust of Chinese society in the political authorities. During the second phase (2020.4.29–2020.8.31) when the cognition about the COVID-19 virus had been greatly improved and more medical treatment and prevention methods had been developed, the political Eliteness was replaced by medical Eliteness which was more vital to people's safety during the health crisis. We propose actionable recommendations for scholars to use this in-depth DNVA framework to examine the social trend of thoughts during major public health crisis.
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Introduction

When the COVID-19 pandemic first broke out in the city of Wuhan in China, there was no understanding of the new virus and no treatment protocol. The exponentially increasing patients, the intensive exposure to death, and the breakdown of the medical system caused a great panic among the Chinese public. With the frequent home quarantine and social isolation, the information flow had been cut down and the Chinese-government-dominated mainstream media became the primary channel for the public to learn about the epidemic situation and understand the COVID-19 prevention and treatment methods. The previous studies demonstrated the way in which the health belief education on COVID-19 has directly resulted in the public's mental health concerns [see (1–3)]. The social effect exerted by health belief education is especially strong when it is done through media's reporting and guidance. Moreover, Su et al. (4) examined ways through which legacy media reports on COVID-19 and how social media-based infodemics can result in mental health concerns, and found that media resources should focus on the core issue of how to slow or stop COVID-19 transmission effectively.

During the COVID-19 pandemics in China, as Chinese president Xi Jinping (5) claimed, with strategic ways of information dissemination, Chinese media played a significant role in dispelling the public panic, establishing the public confidence and stabilizing the society. The current study aims to examine how the Chinese media established public confidence by news reporting during different phases of the COVID-19 pandemic.

News values are a set of criteria that determine the selection of what and how is being reported as news (6–8). The examination of news values helps reveal how the media packaged the social event and sold its intended values to the audiences (5). Exposure of the hidden news values within news reports is the very concern of Discursive news value analysis (DNVA), which focuses on how newsworthiness is constructed through multimodal news resources. In this article, we adopt the DNVA method to explore the different news values constructed by Chinese mainstream outlets around the COVID-19 epidemic during different phases (based on the timeline publicized by the Chinese government), as well as the discursive way that the news values are established and sold to the audiences by the Chinese media.

Based on the previous studies (7–9), Eliteness comprises the prominent news values frequently constructed by media. It has been defined as high status or fame (9), which is usually constructed by various status markers such as professional figures and terminology, high-status identities, and their accent/sociolect, recognized names, descriptions of achievement/fame, recognizable key figures, the specialist equipment associated with elite professions, etc. (9). This study focuses on analyzing the construction ways of Eliteness in the Chinese media reporting on COVID-19 pandemic, trying to explore the special presentations of Eliteness and improving the definitions of Eliteness. We hope this study will offer a new investigation of DNVA in COVID-19 news discourse and prove the application potentials of DNVA framework in public health crisis.



News values and a discursive approach to news values

Emanating from journalism and communications research, the concept of “news values” has been predominantly identified as the impetus for the selection of news content (story/event) (7, 10). For example, Palmer (7) defined news values as aspects of an event which is in accordance with the timeliness, interest, importance, etc. Harrison (11) specified that news events intrinsically carrying news value as “events are deemed to be self evidently newsworthy”. By contrast, linguists such as Bell (8), Richardson (12), Baker et al. (13) expanded the scope of news values beyond the content-based perspective, and interpreted it as a discourse construction process. For example, Bell (8, 14) specified the controlling roles of the news values in constructing news discourses, and also indicated that the language is frequently used to enhance and maximize news values.

The aforementioned journalistic and linguistic perspectives were amalgamated by Bednarek and Caple (15–17), who advanced a discursive approach that portrays news values in two interrelated dimensions. The first one holds that news values are constructed through discourse, which encompasses any discourse that plays a part in the news process, for example, verbal and visual input material, interviews, press releases, etc. (17, 18). Second, news values are defined as a quality of texts which self-expresses through a wide range of semiotic devices (language, image, typography, layout, sound, etc.) (17). Hence, the discursive approach to news values [commonly known as “Discursive news values analysis (DNVA)”] entails the investigation of the multiple semiotic choices utilized in the construction of news discourse in the context of their roles in establishing news values (18). With its capability for systematic analysis of news value construction through a series of multimodal resources, the DNVA framework helps researchers gain a fuller understanding of how the news is forged (19). Since its introduction a decade ago, DNVA has been progressively developed by expanding the scope of resource types that construct news values, from written language (19) to multimodal devices (15, 20, 21). Accordingly, the categories and definitions of news values have also been constantly updated and improved. Whilst they had formerly been limited to 7 categories that solely centered on linguistic devices (15), now they have increased to 11 categories with a broader purview, including not only linguistic but also visual signs. Recently a cross-cultural perspective is adopted and several news values have been redefined and linked with publication time and publication's target audience (9, 22). For example, Proximity, originally defined as “the geographical or cultural nearness of an event or issue” (18), has been redefined as “geographically or culturally near the target audience” (22).

With its essential focus on newsworthiness analysis, the DNVA framework also covers the examination of the whole news communication process, including the motivations behind maximizing news value (e.g., social powers, potential value of events, journalistic value), the construction of news reporting, and the social effect of the news reporting, which is in turn determined by the newsworthiness. For example, Caple et al. (9) interpreted national days in news reporting as closely tied to the history of a nation and the discursive construction of national identity, and estimated the social reaction of the news reporting.

Taking a further step from the “manually-conducted” DNVA (through close reading of relevant texts), researchers [e.g., (22, 23)] have successfully paved the way for the application of corpus-linguistic methodology in DNVA through several case studies. Corpus techniques have been proved to allow researchers to examine the most salient linguistic devices in each corpus which have the potential to construct marked news values, and to provide insights into “how happenings are sold to audiences as newsworthy” (17).



Adapting discursive news values analysis to Chinese health crisis

As the previous studies have demonstrated, the broadcast of the exact information during the COVID-19 pandemic greatly helps decrease the public fear, stabilize society and improve the medical prevention and treatment [see (24, 25)]. For example, Rahmat et al. (26) proceeded a questionnaire survey to medical students and found specific strategies from the government officials in information broadcast to address medical students' uncertainties and increase the adoption of technology amid the COVID-19 pandemic. Among the existing related studies, media discourse has been proved as the most influential tool to dominate various social factors. For example, Yoosefi Lebni et al. (27) examined how the COVID-19 pandemic affected economic, social, political, and cultural factors, and found that the media supported by the government greatly helped to build confidence among people, overcome their fear, anxiety, stress, and mental health problems. The function of the media was proved as prominently effective in the COVID-19 pandemic in China [e.g., (25, 28, 29)].

As DNVA has a powerful framework for systematic analysis of news value construction through multimodal resources, it has been frequently adapted in exploring the way by which the media (or journalists) package a health crisis and the social effect of the news reporting, especially the COVID-19 pandemic (15). For example, Langbecker et al. (30) examined the news values construction by comparatively analyzing the journalistic coverage of the National Health System (SUS) by “Folha de São Paulo,” and the National Health System (SNS) by “El Pais.” Building on a discursive view on news values, Andersen et al. (31) outline how news values are discursively constructed through online news headlines on health topics from three Nordic countries, and examine how journalists construct their target audience discursively by imposing problems and projecting desires for action and change onto readers. Colak (32) analyzed the news values of social media regarding the term, COVID-19, with the phenomenological method. Trishchuk et al. (33) analyzes the newsworthiness of online media during the crisis caused by the coronavirus pandemic and highlights changes in the content of media platforms during the spread of the coronavirus pandemic.

Though DNVA has been primarily applied to Western-centric languages and contexts (9), variations in the construction of newsworthiness in the news reporting of Western and Chinese media have been more frequently compared in recent studies. For example, Zhang and Caple (23) examine news values in four news outlets from China, Britain, Australia and the United States in their English-language news reporting about the Chinese tennis player, Li Na. Caple et al. (9) present a cross-linguistic comparison of news values in “national day” reporting from China and Australia. However, these previous China-Western comparative studies were actually still Western-centric, as they focused on Western-interested stories [for example, the individualism of Li Na (23), the democracy of nationalism (9)] and aimed at exploring how Chinese newsworthiness deviates from Western values, instead of analyzing China's media communication in terms of Chinese stories. This study focused on analyzing Chinese news discourse and exploring the distinctive news process and the ideological forces that drive the Chinese media in reporting China's health crises. In this way, the present study makes the first attempt at a China-centric news story analysis.



Data and methods


Data

In this study, we adopt the COVID-19 pandemic phases categorized by Chinese national government which specifically describe the pandemic situations in China (We did not adopt the WTO phases as they portray the pandemic situations of the whole world). As reported by the National Health Commission of China, based on the affected area and the prevention and control mechanism, the COVID-19 pandemic in China can be divided into two general phases (34). The first phase is from December 27th, 2019 to April 28th, 2020 when the COVID-19 pandemic first occurred in the city of Wuhan, rapidly spread nationwide, and the emergency response was explored and launched. The second phase is after April 29th, 2020, in which the epidemic has been generally controlled and the regular prevention measures are being implemented. Therefore, this study established two Chinese news corpora to analyze the different news values constructed by Chinese media in different COVID-19 phases.

The world has become a global village and technology use has made it a smaller world through online media (35). This original study chose online news reporting from “people.cn” (http://www.people.com.cn/) to establish the corpus, which are the Chinese-government-dominated mainstream online newspapers and enjoy the widest domestic circulation with extensive readership. The Chinese word “新冠肺炎(COVID-19)” was used as the search term to retrieve Chinese news reports around the COVID-19 pandemic during the two periods: from December 27th, 2019 to April 28th, 2020 (the first phase); and from April 29th, 2020 to August 31th, 2020 (the second phase). Both of selected periods are equal in duration of time. For each period, 200 related news reports were collected in random to establish the corpus (the two corpora were marked as Corpus-Phase 1 and Corpus-Phase 2). Meanwhile, for retrieving the keyword lists of Corpus-Phase 1 and Corpus-Phase2, another 200 news reports with no specific theme before December 27th, 2019 (from August 26th, 2019 to December 26th, 2019) were collected as the reference corpus. The Chinese texts of all the three corpora have been annotated and segmented into Chinese words by the word segmentation tool “pkuseg (https://github.com/lancopku/PKUSeg-python).”

Considering that the news reports are usually of different lengths, which renders the two corpora uneven in word counts (Table 1), the analysis of this study is based on percentages instead of the total numbers, as the statistical techniques demonstrated in the previous studies (36, 37). As the present study is concerned with how news values are discursively constructed through both language and images, a total of 54 photographs associated with the verbal stories were collected in Corpus-Phase 1 and 62 photographs were collected in Corpus-Phase 2 (Table 1). As photographs of the two corpora are not equal in number, the analysis of the news values constructed by visual resources is also based on percentages, for ensuring the comparability.


TABLE 1 The two corpora of Chinese media and Indian media.
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Methods

This DNVA study combines corpus linguistic techniques to examine the news values construed: ① in keywords and their concordances, revealing the focus of the reporting (38); ② in the identities of the quoted speakers and the frequencies they have been quoted, reflecting the media's selection of the values delivered by these quotations (39); and ③ in the photographs illustrated with the news reports, offering insights into how “COVID-19” is presented to audiences visually (40). These techniques provide statistic support for analyzing the way that news values are constructed (41), including examining the “news actors,” “happenings” and “issues” (15). The procedures of this study are comprised of four steps as follows.

First, the corpus analysis tool AntConc 3.5.8w was used to conduct the keywords analysis, helping ascertain which Chinese words demonstrate saliency in the two news corpora (Corpus-Phase 1 and Corpus-Phase 2), respectively. As keywords works as a “pointer” to the construction of certain news values (17), this focus revealed the news values established by the Chinese media and the discrepancies during different two COVID-19 Phases. The concordance lines of the keywords were further examined to better observe the way that the news values are actually constructed.

Second, we examined the quotations in the news discourse manually, including analyzing the identities of the quoted speakers and counting the frequencies of the quotations, to identify the values that the media intended to sell in selection of social voices (21).

Third, in order to determine the way in which news values are constructed in imagery, we labeled the photographs in terms of their camera techniques and content, which includes the visual participants, their activities, the circumstances where these activities take place, etc. (40). On the other hand, camera technique comprises “shutter speed (how fast), aperture (how much light), focal length (how much in focus), lens (how distorted/natural/condensed the shot), and angle (how high or low the angle)” (15).

Fourth, the features of the multimodal semiotic resources centered on the above three aspects have been further analyzed in the DNVA framework, to examine how they work together to emphasize the newsworthiness of the COVID-19 epidemic events. The 11 news value categories (42) were adopted as the criteria to define and interpret the news values, as these 11 categories define news values both for linguistic and visual resources (43). Moreover, the social effect of the news reporting upon the public around the COVID-19 epidemic has been further discussed based on the newsworthiness constructed by the Chinese media.




Findings and analysis


Keywords in reporting and the construction of news values

With AntConc 3.5.8w, these two Chinese corpora were compared reciprocally and two keywords lists were obtained, one with 46 words for Corpus-Phase1 and the other with 31 words for Corpus-Phase1 (see Table 2). These keywords were classified into different groups based on their semantic domain, by which it can be inferred what the pandemic event is mainly constructed as. The semantically categorized Chinese keywords, their English translations, the frequencies and the keyness statistics are listed in Table 2. The differences can be easily found in the two corpora.


TABLE 2 The keywords in reporting of the COVID-19 pandemic during different phases by Chinese mainstream media.
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The keywords of Corpus-Phase1 focus on depicting three aspects of semantic domains: ① the political leaders/institutions and their actions against the COVID-19 pandemic, ② the common citizens and their health, and ③ the war metaphors for the combat against COVID-19. The first semantic domain is mainly composed of the names of the political leaders (for example, 习近平 [Chinese President Xi Jinping], 李克强 [Chinese Premier Li Keqiang]), the leadership (for example, 领导小组 [leading group], 党中央 [the Central Committee of the CPC]) and the leaders' political actions (for example, 加强 [reinforce], 控制 [control], 指示 [instruct]), portraying the organizing, planning and supervising actions of the political leaders/institutions against the COVID-19 pandemic, consequently construing the news value of Eliteness (see EXAMPLE 1 and EXAMPLE 2).


Example 1

English translation: The National Health Commission will further reinforce the links between governmental departments and learn specific measures to jointly enhance epidemic prevention and control.

(people.cn, 2020-01-19)



Example 2

English translation: Chinese President Xi Jinping made important instructions on the COVID-19 pandemic, emphasizing that people's safety and health should be put first and the epidemic would be resolutely controlled. Chinese Premier Li Keqiang made concrete instructions.

(people.cn, 2020-01-20)

The keywords of the second semantic domain mainly illustrate the identities of the common individuals (for example, 患者 [patient]) and the benefits that they can enjoy, such as medical care, necessities of life, convenient transportation (as shown in EXAMPLE 3 and EXAMPLE 4), construing the newsworthiness of Personalisation. The concordance lines further demonstrate that the individuals' identities and their benefits are usually illustrated in the political leaders' or political institutions' statements as the government's policies/plans are geared to benefit people. For example, the medical benefits offered to the patients illustrated in Example 3 were issued as a policy by “Li Keqiang (Chinese Premier)” in the leading group conference (see EXAMPLE 5); the daily supply offered for common citizens during the COVID-19 pandemic were promised by “the Ministry of Finance and the National Medical Insurance Administration” as an emergency notice (see EXAMPLE 6). Therefore, it can be argued that the establishment of Personalisation is accompanied by the construction of Eliteness.



Example 3

English translation: For ensuring that the patients diagnosed as COVID-19 infection can all afford to have the treatment, the Ministry of Finance and the National Medical Insurance Administration jointly issued an emergency notice, proposing that the drugs and medical services for the diagnosis and treatment of COVID-19 infection can be temporarily included in the payment scope of medical insurance fund.

(people.cn, 2020-01-23)



Example 4

English translation: We should ensure the normal supply of daily necessities, coordinate and ensure the supply of vegetables in key epidemic areas, maintain smooth transportation, give priority and free access to vehicles carrying out emergency transportation tasks, ensure the key supply of coal, electricity, oil and gas, and make every effort to prevent and control the epidemic.

(people.cn, 2020-01-29)



Example 5

English translation: Li Keqiang, member of the Standing Committee of the Political Bureau of the CPC Central Committee, Premier of the State Council, and the leader of the central leading group for responding to the COVID-19 infection, presided over the leading group conference and pointed out: For ensuring that the patients diagnosed as COVID-19 infection can all afford to have the treatment, the Ministry of Finance and the National Medical Insurance Administration jointly issued an emergency notice, proposing that the drugs and medical services for the diagnosis and treatment of COVID-19 infection can be temporarily included in the payment scope of medical insurance fund.

(people.cn, 2020-01-23)



Example 6

English translation: The Ministry of Finance and the National Medical Insurance Administration jointly issued an emergency notice: We should ensure the normal supply of daily necessities, coordinate and ensure the supply of vegetables in key epidemic areas, maintain smooth transportation, give priority and free access to vehicles carrying out emergency transportation tasks, ensure the key supply of coal, electricity, oil and gas, and make every effort to prevent and control the epidemic.

(people.cn, 2020-01-29)

The keywords as war metaphors compare the COVID-19 pandemic prevention and efforts with a battle, thereby overstating the lethality of the virus, emphasizing the emergency to eliminate the virus, and consequently enhancing the people's will to fight. In this way, the newsworthiness of superlativeness has been constructed. On the other side, the metaphor of war imbues the COVID-19 pandemic prevention and control with political hue, which is in accord with the dominant keywords on “Political leaders/institutions and their actions.”

On top of the three main semantic domains discussed above, there are two keywords (科学[science] and 科研[scientific research]) conveying the abstract concepts for “professional medical research and treatment.”

Comparatively, in Corpus-Phrase2, the keywords around “professional medical research and treatment” take the dominant semantic domain and express much more concrete medical concepts, such as 中医药 (traditional Chinese medicine), 流调 (epidemiological investigation), 疫苗研发 (vaccine development), etc. The concordance lines further show that these medical keywords are closely associated with medical elite professions; for example, the keyword “疫苗研发 (vaccine development)” occurred with an abundance of specialized/technical terminologies and the identities of medical experts, thus construing the news value of Eliteness (see EXAMPLE 7). Besides, Corpus-Phase 2 also contains keywords depicting “common citizens and their health” and “war metaphor,” but is much less deficient in quantity and types than those of Corpus-Phase 1.



Example 7

English translation: Huang Luqi, an academician at the Chinese Academy of Engineering, specifically introduced that “the scientific research team has always insisted on giving top priority to vaccine research and development, and is committed to developing safe, effective and accessible vaccines”; “We will always adhere to the scientific law and simultaneously promote the five technical routes of inactivated vaccine, recombinant protein vaccine, adenovirus vector vaccine, attenuated influenza virus vector vaccine and nucleic acid vaccine, so as to maximize the success rate of vaccine research and development.

(people.cn, 2020-07-31)

Generally speaking, during the two COVID-19 pandemic phases, the Chinese media dominantly constructed the news value of Eliteness, albeit in different ways. During the first phase, the Chinese media mainly establishes Eliteness through the authoritative identities of the political leaders/institutions and their actions (including the war concepts). It can be seen that when the pandemic first occurred and people had no understanding of the medical ramifications, the Chinese media made full use of the political authoritativeness to establish people's confidence and stabilize the society (the Eliteness which is constructed by political authorities is referred as Political Eliteness in the following part). Moreover, the news value of Personalisation has also been highlighted to establish the common people's positive attitude toward the government's policy; Superlativeness has been construed by war metaphor to create an atmosphere of emergency, which further reinforce people's confidence. In contrast, during the second phase when the cognition about COVID-19 virus had been greatly improved and more medical treatment and prevention methods had been developed (the Eliteness which is constructed by medial profession is referred as Medical Eliteness in the following part), the political Eliteness had been entirely replaced by the medical Eliteness with more technical terms and medical authoritative identities. In this way, people's confidence has been constructed by the reporting on the medical development.




News values constructed by quotations

As news has been defined as “what an authoritative source tells a journalist” (8), quotation is deemed as the most characteristic feature of news language (35, 44). The inclusion of external voices is of crucial interest in news discourse studies (23, 39, 45), and one of the major themes that the scholars are concerned with is the relations between quotation and social power, which were mainly found and interpreted in who gets quoted. For example, van Dijk (39) revealed that in European news discourse, minority groups were quoted much less than the whites, demonstrating the European media showed racial discrimination in reporting. Zhang and Caple (23) inferred the diplomatic relations between China and Japan in the summit meetings by comparing the different frequencies of the quotations from the Chinese and Japanese heads of State in international reporting. This research explores the identities of the quoted speakers and the frequencies they have been quoted, and demonstrates the newsworthiness constructed by the selection of these quotations.

Table 3 shows that the Chinese media reported the COVID-19 pandemic by frequently quoting from the voices made by two groups of people, including “Political elites” and “Professional medical elites” (only 5 instances at most for each identity are listed, due to space limit). The two groups of the speakers both indicate high social, professional or political identities, and so establish the news value of Eliteness. Corpus-Phase 1 dominantly quoted the words of “Political elites,” expressing the governmental policies and plans for preventing and controlling the COVID-19 pandemic (see EXAMPLE 8 and EXAMPLE 9); Corpus-Phase 2 mainly cited the sayings of “Professional medical elites,” specifying the medical prevention and professional treatment methods (see EXAMPLE 10 and EXAMPLE 11). The statistics of this part further verifies the results of the “Keyword part” that political Eliteness dominates the news reporting in the first phase of COVID-19, and medical Eliteness dominates the news reporting in the second phase of COVID-19.


TABLE 3 The identities of the speakers and their concurrences in news quotations.

[image: Table 3]


Example 8

English translation: Sun Chunlan (Vice Premier of the State Council of China) stressed that it is necessary to strictly carry out the territorial responsibility system and the first diagnosis responsibility system, to search for the source of the disease, to block the source infection, to isolate and prevent the proliferation of the COVID-19 virus, to control the source of infection, to block the route of transmission, and to prevent internal proliferation and external export.

(people.cn, 2020-01-22)



Example 9

English translation: President Xi Jinping has made instructions on this regard, stressing the need to put people's lives and health on the first place, and to resolutely contain the spread of the epidemic.

(people.cn, 2020-01-21)



Example 10

English translation: “In the process of vaccination, the cases of mild fever are < 0.1%, and the incidence of severe adverse reactions, such as anaphylaxis, is about 2 cases per million. These conditions have been treated in a timely manner.” Zeng Yixin (deputy head of the National Health Commission of China) said.

(people.cn, 2020-07-31)



Example 11

English translation: Jiang Rongmeng, member of the NHC expert team, said that recently, sporadic COVID19 cases occurred in many places of China, and the source of infection has not been thoroughly traced back, so there is still a risk of “transmission from objects to human beings.”

(people.cn, 2020-07-29)




News values constructed by photographs

Each photograph from the two Chinese corpora and the news values it constructs have been analyzed from the perspectives of “content” and “camera technique” (25). In order to determine the news values that underpin each photograph, the results of the analysis were collated in an MS Excel spreadsheet as can be seen in Figure 1. It can be seen that the news photographs during two different phases construct utterly different news values.


[image: Figure 1]
FIGURE 1
 The construal of news values in the photographs in the Chinese media during two different COVID-19 phases (as percentages).


Figure 1 shows that Eliteness is the commonly dominant news value constructed by Chinese media during the two phases. During the first phase, the portraits of Chinese political top leaders dominate the content of photographs, which are frequently taken as close-ups, with their faces and expressions clearly recognizable and with microphones and platforms indicating powerful rights of speech (for example, the photograph portrays that President Xi Jinping delivered a speech at the conference on organizing COVID-19 prevention work, people.cn, 2020-02-24). Besides, a small part of Chinese political leaders are portrayed in the center of a group of people, in long shot photographs, flanked by subordinates and bodyguards (e.g., the photographs that portray President Xi Jinping visiting Beijing Ditan Hospital, with a group of officials standing behind him with blurred faces, people.cn, 2020-02-07).

Comparatively, during the second phase, Eliteness is mainly constructed through visual content by portraits of medical experts. Different from the portraits of political leaders during the first phase, the Chinese media did not depict the medical experts with individual close-ups, but with mid-shots of professional groups (e.g., the photograph captures two doctors in Wuhan provided remote diagnosis and treatment services for aged patients, people.cn, 2020-07-08; the group photograph depicts Huami Corporation cooperated with Zhong Nanshan and his medical research team to conduct post-hospital management of COVID-19 patients, people.cn, 2020-07-16). Besides, the medical Eliteness are mainly reinforced by professional equipment and academic background (for example, the remote diagnosis and treatment service facilities, people.cn, 2020-07-08; the prominent display of medical institutional logo and the academic seminar room, people.cn, 2020-07-16).

The news value of Personalisation has been constructed in a comparatively low frequency, through the portrait of the citizens in daily life or doctors and nurses in working (for example, the photograph portrays a cleaner carrying the disinfection work in the subway station, people.cn, 2020-01-23). Generally speaking, the news values constructed by news photographs are in accordance with those construed by keywords and quotations, which are dominated by Eliteness of political top leaders during the first phase and by Eliteness of medical experts during the second phase.




Discussion

This discursive analysis of news values shows how a variety of words and images in Chinese media work together to construct a combination of news values. During the first phase when there was insufficient medical cognition on the virus, the Chinese media employed multimodal resources (both textual and visual) to forge a “political authoritative context model (46)”, which portrayed a people-oriented government, a transparent notification mechanism and an immediate/scientific response capability to crises, and gave the public psychological support and cultivating positive attitude toward the government's policy. During the second phase when the cognition of COVID-19 virus had been greatly improved and more medical treatment and prevention methods had been developed, the “political authoritative context model” was replaced by the “medical specialized context model (46)” which was more vital to people's safety during the COVID-19 pandemic and could more directly give people a sense of security.

It is worth noting that the reason why the Political Eliteness can give the public psychological support and stabilize the society is because the Chinese government did respond efficiently and made effective policies to keep the novel coronavirus largely at bay and save lives. In its fight against the pandemic, China puts people first and follows a people-centered development philosophy to minimize the impact of the pandemic on economic and social development. In the more than 2 years since the COVID-19 pandemic erupted, the Chinese government has developed and implemented a dynamic clearing policy for the whole country, including regular testing and contact tracing, centralized quarantine and the use of big data to prevent the spread of the virus between cities. This strategy suggests a strong policy mix of NPIs and immunization, and an emphasis on avoiding lockdowns. Importantly, it requires local governments to rely on an epidemiology-backed system to respond early to cluster outbreaks and stop the spread of the virus (47). Moreover, the Chinese government has exerted appropriate and competent efforts in order to share information with the public during the pandemic (48). Based on the survey of Hu et al. (49), information disclosure was a top priority for official responses to the COVID-19 pandemic. The effective policing response made people feel they have received timely disclosure and gave them sufficient incentive to implement community prevention and control measures (50–52). Therefore, China's effective governance is the reason for Chinese media to construct Political Eliteness in its news reporting as the dominant news value.

Scholars (53, 54) have demonstrated that public opinion support moderates various negative social factors including job stress, family crisis and people's job turnover intention. Media's reporting, as the most effective guide of the public opinion, exerted the greatest influence on the social stability. The strategic information broadcast of the media is indispensable in dispelling uncertainty, fear, and mental stress to unify global communities in collective combat against COVID-19 disease (55). It can be seen that during the two different pandemic phases, the Chinese media exercises overall control in the production of news discourse, making sure it is coherent in the narratives both textually and visually, and appropriate for constructing public confidence (56).

At the same time, the role of journalists in interpreting news events should be duly noted (39). Indeed, the values underpinning news are not intrinsic to any event, but assigned extrinsically by journalists (19). As Shirk (57), Sun (58) and Chan (59) claimed, China's news institutions are geared toward public service-oriented functions in modern times. In more pointed terms, the journalists working under the auspices of the government have the responsibility to select news stories that meet public expectation, for example, reporting the contents that the people are concerned about, using language with high public acceptance, guiding the public opinion positively, etc. (59). This DNVA study reveals the Chinese media's intentions and ways to establish a positive social context by constructing political and medical Eliteness in presenting a public health story to audiences (19).



Conclusion

This study is the first attempt to analyze news values in the COVID-19 news discourse, which has brought together corpus linguistic techniques, multimodal discourse analysis and DNVA to examine the ways in which new values are constructed through complex news resources. As noted above, this DNVA study has demonstrated that in facing an unprecedented health crisis such as the COVID-19 pandemic, with the absence of any treatment protocol or understanding of the medical ramifications, political authoritativeness is the first choice by Chinese media to construct public confidence. As Guan (60) pointed out, China is a society advocating the faith in politics, in which people have been educated to believe in the political philosophy (e.g., Marxism) and the political governance. Thus, it can easily be understood that when the health crisis is beyond people's capacity, politics features predominantly in the reporting/media as the spiritual or even supernatural backup.

This study has updated and improved the specifications of news values illustrated by previous DNVA studies. We have found that the same news value can be constructed in different presentations. The dominant news value of Eliteness has been established as Political Eliteness by the media during the first pandemic phase, and established as Medical Eliteness during the second pandemic phase. While most of the previous DNVA studies interpreted the news values in one-fold presentation [e.g., (9, 15–18)].

This study has demonstrated the advantages of DNVA in analyzing media's mental model and behavioral model in the reporting of major health crisis crises. With the capabilities for multimodal discourse analysis, corpus-assisted discourse analysis, and ideological and power relational analysis, this DNVA framework has revealed the systematic process of newsworthiness construction, much more elaborately and clearly than many of the previous analyses of news discourse. Furthermore, news discourse analysis should continue to tell us truths about the values of a society. The news values and their construction ways presented in this essay provide a more in-depth framework to examine the social trend of thoughts during the COVID-19 pandemic. We hope this article has proved the application potentials of DNVA framework in public health crisis and introduced a new approach to social ideological analysis.

This study offers a new investigation of DNVA in COVID-19 news discourse and provides momentum to scholars worldwide who are interested in adopting DNVA to the topic of public health. With its focus on news values in Chinese stories, the paper also contributes to research on Asian context-centered analysis.
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Background: Vaccination is widespread in Western countries and, overall, there is a high vaccination rate. However, immunization is still an enduring challenge. In recent years, the number of parents who choose to delay or refuse vaccines has risen.

Objectives: (1) to identify the perceptions and attitudes of hesitant and anti-vaccination parents regarding vaccination in general, and vaccinating their children in particular and; (2) to describe the responses of potential participants to the request to participate in academic research regarding their perceptions and attitudes on the subject of vaccines.

Methods: The research employs the qualitative hermeneutic phenomenological method using two research tools: (1) in-depth interviews with 7 hesitant and 11 anti-vaccination Jewish parents in Israel; and (2) the researchers' field notes from this study process, which describe the responses of 32 potential participants to the request to participate in this academic research.

Results: The main findings indicate that while most of the interviewees admit to the efficacy of vaccines in preventing diseases, they oppose the way in which vaccines are promoted—based on providing partial information and disregarding parents' concerns and questions. Therefore, they demand transparency about the efficacy and safety of vaccines. The findings also point to a paradoxical finding. On the one hand, these groups claim that health organizations do not understand their position, referring to them as “science-deniers”, even though they are not. On the other hand, these parents choose to refrain from participating in scientific studies and voicing their opinions, thereby perpetuating the situation of being misunderstood.

Conclusion: Hesitant and anti-vaccination groups express mistrust in academic institutions and health organizations. Therefore, an effective dialogue that would include hesitant and anti-vaccination groups, the academy, and health organizations may contribute to a better understanding of the barriers that prevent these groups from getting vaccinated or vaccinating their children and promote public health.

KEYWORDS
 vaccine hesitancy, health communication, vaccines, Israel, qualitative study


Introduction

Vaccination has been one of the most effective medical interventions to reduce death and morbidity caused by infectious diseases (1–3). While access to immunization is an enduring challenge, acceptance of and agreement to be vaccinated also remains an issue of great importance, and is affected by the individual's feelings, attitudes, and beliefs about vaccination (4). In recent years, the number of parents and individuals choosing to delay or refuse vaccines has risen (2, 5–7). Although there is generally a high rate of vaccination coverage in most developed Western countries, there is a growing number of individuals who express doubts and concerns about vaccination, also among parents who choose to vaccinate their children (8). Hesitant individuals who have questions and concerns have been shown to have lower levels of vaccination uptake (9), which may substantially impact vaccination coverage and increase the risk of outbreaks (10). By being vaccinated individuals are getting protected from being infected themselves and they also cannot pass this infection on to other people. However, to achieve herd immunity, a large proportion of the population needs to be vaccinated. This proportion varies depending on the germ and how contagious it is. Suboptimal vaccination coverage prevents herd immunity from being reached and extends susceptibility to vaccine-preventable diseases (11). Therefore, the World Health Organization (WHO) recognizes vaccine hesitancy as one of the 10 threats to global health (12), and recommends scaling up advocacy efforts to improve understanding of the value of vaccines and to allay fears leading to vaccine hesitancy (13). There is a wide spectrum of attitudes toward vaccination, including those who are pro-vaccination and accept all vaccines; those who are hesitant and have many concerns, but may entirely or partially vaccinate; and those who refuse all vaccines (6).

Several explanatory models were developed to elucidate the determinants of vaccine hesitancy. For example, The World Health Organization's (WHO) Strategic Advisory Group of Experts (SAGE) developed the “3Cs” model, which is based on three primary components: confidence in vaccines, complacency (low perceived usefulness of vaccination), and convenience (perceived constraints to accessing health or vaccination services) (14, 15). Another model developed by SAGE is the “Vaccine Hesitancy Determinants Matrix”, which categorizes the reasons for hesitancy into three categories: contextual, individual and group, and vaccine/vaccination-specific influences (1). In addition, a conceptual model, adapted from a schema summary of discussions held during a workshop on the cultural and religious roots of vaccine hesitancy in Canada, illustrates that vaccine hesitancy at an individual level is influenced by a range of factors such as knowledge or experience; and historical, political, and socio-cultural influences (16).

All the models assume that vaccine hesitancy is affected by trust in health care professionals, the health care system, science, and socio-political context. Trust can be defined as “a relationship that exists between individuals, as well as between individuals and a system, in which one part accepts a vulnerable position, assuming the competence of the other, in exchange for a reduction in decision complexity” (17), such as providing information on the advantages and disadvantages of decisions. Trust is not uniform across all vaccines and may vary for different vaccine components (e.g., multiple antigens, adjuvants), for new vs. “old” vaccines, and according to past or present vaccine-associated controversies. Trust also depends strongly on patients' relationship with the healthcare professionals involved in vaccination: patients often seek a professional compatible with their values and beliefs; their trust is a precondition for the delegation of immunization and other health care decisions (16, 18, 19). In addition, a consensus between governments, their scientific advisors, and the public is crucial to sustaining effective and consistent communication. This consensus is built on mutual trust between scientists and policymakers, and between governments and their citizens (20). Studies have shown that clear and constant communication by public health officials and government spokespersons affects public trust and increases the likelihood of people complying with recommendations and protective behaviors like vaccination (21, 22). Furthermore, inconsistent communication may decrease the public's trust in the government's ability to manage a crisis effectively, and increase skepticism about public health recommendations (23, 24).

Most of the scientific literature has focused on vaccine hesitancy rather than anti-vaccination. In the context of hesitancy, most studies have developed campaigns that can predict and measure hesitancy or persuade hesitant groups. For the authorities, understanding the attitudes that underline vaccination refusal and hesitancy is essential for predicting vaccination behavior and developing vaccination-promoting campaigns. Some studies focus on measuring vaccine hesitancy or anti-vaccination (25). Others consider hesitant and anti-vaccination groups a threat to people's health and herd immunity, and recommend developing strategies for debunking the myths peddled by the anti-vaccination movement and even introducing legislation that promotes or mandates vaccination (26). Recent systematic reviews focus on understanding the psychological factors that motivate people to reject the science in vaccinations (27, 28), analyzing anti-vaccine messages in social media (29), and identifying existing narrative interventions aimed at countering anti-vaccination conspiracy theories (28). In addition, a recent systematic review indicates a disconnect between the current vaccine hesitancy and the broader health-related trust literature (17).

However, few studies have focused on the anti-vaccination group and have mainly tried to understand and explore the history of the development of the anti-vaccination movements. The history of anti-vaccination, identified by medical anthropologist Anna Kata, includes questioning the safety and efficacy of vaccines, promoting alternative cures, claiming that vaccination infringes on individuals' civil liberties and asserting that vaccines are immoral (30). Anti-vaccination advocates typically represent well-organized entities with explicit agendas, ranging from financial interests (selling alternative cures) to ideological or political commitments (opposing specific legislation). Larson and colleagues suggest that organizations also frequently shift their goalposts, claiming that vaccines cause any number of maladies while supporting opposing political platforms, and that these themes are widespread on social media (31).

According to the above, most literature to date has referred to the hesitant group in order to characterize them and examine effective strategies to promote vaccination. Still, at the same time, it appears that it has failed to understand them and engage in dialogue with them. Therefore, this study aims to expose not the point of view of organizations toward the hesitant and anti-vaccination groups, as most literature discusses, but to focus on hesitant and anti-vaccination parents and how they perceive the health system and its attempt to communicate with them. This is a pioneering study as, to the best of our knowledge, almost no research to date has been conducted from the point of view of the opposing and hesitant parents.

This study seeks to provide a deeper understanding of the attitudes and perceptions of hesitant and anti-vaccination parents from their point of view, and aims to (1) identify the perceptions and attitudes of hesitant and anti-vaccination parents regarding vaccination in general, and vaccinating their children in particular and; (2) describe the parents' responses to the request to participate in academic research about their perceptions and attitudes regarding vaccination.



Methods


Research design and procedure

The research was conducted in Israel during a measles outbreak. The overall vaccination coverage rate in Israel is high (32, 33). However, parental hesitancy regarding recommended childhood vaccines has become more prevalent in Israel as in other countries in recent years (32–35). A recent assessment shows that 7.5%-9% of parents do not adhere to the routine vaccination schedule (36, 37). Vaccination compliance in Israel was found to rely on personal risk-benefit perceptions (38). Vaccine hesitancy in Israel is associated with higher education, indicating that hesitancy is a result of informed decision-making, rather than ignorance (37, 39). Elran and colleagues found that parents' decision to vaccinate their children is most influenced by their degree of trust in information sources about vaccination, particularly the nurses at the Mother and Child Health Clinics (32).

This research is based on a qualitative, hermeneutic phenomenological methodology as developed by Martin Heidegger (40). Heidegger proposed that humans are actors in the world. He focuses on the relationship between an individual and his/her lifeworld (41). Therefore, to investigate any individual or group in an in-depth manner, the researcher must first gain access to their lifeworld. This enables the researcher to share this world with others and to further explore what it means—socially, politically, and historically—to be a part of this lifeworld (41–43). Hermeneutic phenomenology seeks “to understand the deeper layers of human experience that lay obscured beneath surface awareness and how the individual's lifeworld, or the world as he or she pre-reflectively experiences it, influences this experience” (42). Heidegger's approach was used in this study to reveal new insights into hesitant and anti-vaccination participants' experiences of the vaccination process in Israel, including social and political aspects, and particularly regarding their experience of how health organizations and the community perceive them.

We conducted in-depth interviews with 18 hesitant and anti-vaccination parents in Israel during a measles outbreak. The qualitative approach enables the researcher to examine the perceptions and attitudes of the research populations from the perspective of the individuals themselves. In addition, the use of qualitative, in-depth interviews stems from the difficulty of reaching the target audience of hesitant and anti-vaccination groups, and the subsequent difficulty of understanding these groups' attitudes and perceptions (44).

The study was approved by the the Faculty of Social Welfare and Health Sciences Ethics Committee for research with human subjects at the University of Haifa (Approval no. 421/17).



Sampling and data collection

The interviews were conducted by phone during a measles outbreak in Israel from April 2019 until August 2020. Although the study was conducted partly during the COVID-19 pandemic, most of the interviews were conducted before the COVID-19 outbreak in Israel, and only two interviews were conducted during the COVID-19 outbreak in Israel. Therefore, the interviewees were not asked about the COVID-19 virus and its vaccine. However, the interview guide focused on routine vaccination in Israel in general and the participants' experiences of the vaccination process in Israel. The duration of each interview was approximately half an hour.

In the first stage, the researchers performed a purposeful criterion intensive sampling of hesitant and anti-vaccination Jewish parents of children under 12 years of age, who agreed to participate in the study. We chose parents with children under 12 years of age because the recommended routine vaccination schedule in Israel is intended for children up to 12 years of age. Only parents who met the inclusion criteria were included in the study. According to Patton, purposeful sampling is “a technique widely used in qualitative research for the identification and selection of information-rich cases for the most effective use of limited resources” (45–47). Relevant participants were selected to supply as much knowledge as possible. In addition, the sample aimed to provide the maximum variation in order to reflect a wide variety of hesitant and anti-vaccination parents with regard to the parents' place of residence in Israel, education, and the children's age (47).

We approached potential participants through parents' groups on WhatsApp and Facebook. The groups were classified by the researchers as anti-vaccination and hesitant groups due to their self-identification and content. The researchers posted a post about the research and its goals on these groups, and invited parents to participate. Parents who agreed to participate, after receiving an explanation about the study and its objectives, were asked to contact the researchers and schedule a telephone interview.

To enlarge our sample, we proceeded to perform snowball sampling. Parents who had already participated in the study were asked to assist in identifying other potential interviewees. The researchers approached 10 potential interviewees, who agreed to participate in the study.

The researchers initially approached a total of 32 parents to participate in the study in the two sampling stages. A total of 18 out of the original 32 agreed to participate in the entire interview and completed the whole study process (see Table 1). The other 14 parents refused to be interviewed, but agreed to explain why they did not want to participate in the study. The Results section presents the interview findings, and details the reasons for parents' general reluctance and, finally, refusal to complete the full interview.


TABLE 1 Sociodemographic characteristics of the interviewees (N = 18).
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The interviews were conducted in Hebrew (the participants' first language) and audio-recorded. Then, they were transcribed verbatim and analyzed. Moreover, the recruitment process for each of the 32 potential participants we approached was recorded in the field notes. This includes their responses to the request to participate in an academic study, why they refused to participate, and how many times the researchers contacted them. Potential participants who refused to participate in the study were asked about the reasons behind their reluctance to participate in an academic study. Only reluctant participants who gave their consent to use their answers were included in this study.



Research tools

This study is based on two research tools. In-depth interviews were conducted based on the following interview guide (see Table 2). The interview guide questions were developed based on the scientific literature about vaccine hesitancy and anti-vaccination and the researchers' previous studies on vaccine hesitancy (48, 49).


TABLE 2 Interview guide questions.
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The second research tool was the researchers' field notes (50, 51). In view of the study's second objective, the field notes describe the recruitment process in detail, including the difficulties of reaching the study population, the responses of the potential interviewees for the request to participate in the study, how many times the researchers contacted the potential interviewees, how much time passed until the interview was conducted, and the reasons why reluctant interviewees refused to participate in the study.



Credibility and validity

The information was accessible to the researchers, and all steps in the research process were transparent, as were the analytic methods and the interpretations of the findings (52).

Since the interviews were conducted, and the data analyzed by a single researcher, the data results and interpretations were discussed between the two main researchers during peer debriefing sessions (53). When there was disagreement about results interpretation and coding, this was discussed until a consensus was reached. Elaborated and detailed transcripts and written field notes increased study dependability (44, 54).



Analysis

Data were analyzed using thematic analysis (55). The transcripts were read and re-read, noting down initial ideas separately by two of the researchers. Then, initial codes were generated systematically across the entire data. The next step was extracting potential themes by looking over the codes we have created and gathering all data relevant to each potential theme. Specifically, we focused on the participants' attitudes toward vaccination, dilemmas in vaccination decision-making, concerns regarding vaccination, and the linkage between intention and behavior. Lastly, sub-themes were integrated into primary and secondary themes. Explanations and inferences are presented in the Results section, accompanied by quotes from the interviewees' statements.

Moreover, the field notes were analyzed by the researchers using conventional content analysis (56). We focused on refusing to participate in an academic study, identifying their reasons for not participating, and their trust in academic research. The researchers read all the data several times while focusing on the data about reluctant participants. Then, an initial analysis was conducted to derive recurring codes that identify the reasons for refusing to participate in an academic study. Subsequently, the researchers approached the text by making notes of their initial analysis, followed by labels for codes. Codes were then organized into two main categories and presented in the Results section.




Results

The results are divided into two parts following the study's objectives: (1) According to the first study objective, seven themes arose from the analysis of the interviews regarding hesitant and anti-vaccination parents' perceptions and attitudes and how the health authorities and the community perceive them. (2) According to the study's second objective, two themes arose from the analysis of the responses of hesitant and anti-vaccination parents to participate in academic study requests.


The first study objective: Hesitant and anti-vaccination parents' attitudes regarding vaccination in general, and vaccinating their children in particular from their perspective

This part of the results consists of seven themes and focuses on hesitant and anti-vaccination parents' perspectives of how they perceive vaccines, what they think about the vaccination process, and the way the health authorities perceive them (see Table 3).


TABLE 3 Themes and sub-themes.

[image: Table 3]


Not “against” vaccines and vaccination, per se

Contrary to the popular belief that anti-vaccination individuals deny the effectiveness of vaccines, this study shows the opposite. Many of the interviewees (5 hesitant and 5 anti-vaccination) believe in the efficacy of vaccines in preventing diseases and their vital historical role in eradicating diseases.

“The benefits of vaccines historically in eradicating diseases is clear to me.” (Interviewee 5).

However, they oppose the way in which vaccination is promoted because they don't believe in the necessity of all the given vaccines recommended by the Ministry of Health:

“The primary goal was to eradicate serious diseases that existed in the world, for which there was no treatment or not enough knowledge about their treatment. I think the primary goal of vaccines is good...When people started developing vaccines, they had a specific purpose in mind – to help the public.” (Interviewee 15).

Instead, participants noted that vaccines should be given on an “as needed” basis (for example: at the time and place of a disease outbreak, when there is a real and present risk of infection, etc.,).

“During an epidemic outbreak, it is advisable to vaccinate only those populations that are at risk. For example, during a measles outbreak, only the population living in an area where there is an active outbreak should be vaccinated.” (Interviewee 17).



How health organizations communicate vaccine information to the public

The ways in which health organizations communicate vaccine information to the public emerged as one of the main themes in this study. The interviewees described a lack of transparent communication by the Israeli Ministry of Health to the public, and emphasized the use of fear appeals to motivate the public to get vaccinated. Therefore, this main theme consists of two sub-themes: (1) a lack of transparency and ineffective communication between health organizations and the public; and (2) the strategic use of fear appeals.


Lack of transparency and ineffective communication between health organizations and the public

Thirteen out of 18 parents (5 hesitant and 8 anti-vaccination parents) mentioned that the Israeli Ministry of Health does not provide complete and accurate information in general, and regarding vaccines, specifically. Therefore, they demand transparency and providing the public with complete and accessible information.

“Explain the instructions [regarding vaccination] precisely and the rationale behind these instructions, instead of just giving instructions… explain why these instructions are given, so that people can understand, and provide reliable information sources, so that whoever wants to know where to find the information and understand the rationale behind it, can do so…The Israeli Ministry of Health needs to be as transparent as possible.” (Interviewee 7).

According to these participants, the Israeli Ministry of Health provides partial information in an attempt to influence the public's decision-making process and motivate them to get vaccinated and vaccinate their children. Moreover, the interviewees mentioned that the information provided by the Israeli Ministry of Health does not address their concerns or answer their questions, but instead ignores public inquiries and concerns.

“The parents are given minimal information, unless they ask or investigate, as if to say: “You don't need to know; don't be confused by the facts, you're just parents.” Thus, the level of information varies greatly from nurse to nurse at publicly funded Family Care Centers.” (Interviewee 1).

The interviewees also expressed difficulty finding the information they were looking for concerning health issues and vaccination, describing it as inaccessible and unavailable. Only interviewees with a high level of education expressed high self-efficacy in searching for information and finding answers to their questions.

“I have degrees; I know how to look for information. I am very good at searching for information. I have patience. I know that my English is at the mother tongue level. I know how to read scientific studies and glean insights. But not everyone is like that, so transparency should be much higher. And accessibility to the information should be much higher.” (Interviewee 15).

Consequently, they demand complete transparency to all the information when it comes to the process of decision-making regarding their health.

“… There's no need to hide anything. Even if an epidemic, disease, or problem breaks out, the public should be informed about everything …Everything should be shared with the public.” (Interviewee 17).



The strategic use of fear appeals

Many of the interviewed parents (2 hesitant and 8 anti-vaccination) said that the primary strategy used by health authorities to promote vaccination is fear appeals. Participants stated that the purpose of this strategy is to generate “hysteria” among the public regarding the severity of the disease and the consequences of non-vaccination. They also described this strategy as ineffective.

“The Ministry of Health's strategy of intimidation doesn't work. Even those who study marketing know that intimidation only works to a certain extent.” (Interviewee 3).

“I didn't like all the hysteria. I think the goal was probably to motivate more people to get the vaccine, and I think it worked. So, maybe according to the Ministry of Health, they succeeded.” (Interviewee 18).




Vaccination process management by health organizations

Vaccination process management by health organizations emerged as a main theme in this study. This theme consists of two sub-themes: (1) vaccination coercion vs. autonomy; and (2) authorities' health decisions are motivated by conflicts of interest.

The interviewees described how the Israeli Ministry of Health manages the vaccination process, including the motives and interests behind the decision-making process regarding vaccination, and how the autonomy principle is violated by presenting vaccination as obligatory although it is actually voluntary.


Vaccination coercion vs. autonomy

Five parents (2 hesitant and 3 anti-vaccination) expressed concern with what they perceived as vaccination coercion. They claimed that even though vaccination in Israel is voluntary, it is presented as being mandatory. Consequently, vaccination obligation is slowly being reintroduced.

“The growing concern is the issue of forcing people to vaccinate, and lobbyists who seek to make vaccination mandatory, which is a violation of the individual's rights and freedom. This is the real struggle.” (Interviewee 8).

The interviewees also believe that the principle of autonomy should not be violated. In addition, they feel that the individual's decision regarding vaccination should be entirely their own; instead, the health authorities make the decision for everyone. Therefore, the interviewees suggest that the parents should make an informed decision regarding vaccination, based on complete and transparent information from the health authorities.

“If someone gets vaccinated, I don't say anything…everyone makes the best and right choices for their children. Everyone has their own considerations. And if you do choose to vaccinate your children, then that's the best thing for your children.” (Interviewee 11).



Authorities' health decisions are motivated by conflicts of interest

Most of the interviewees (5 hesitant and 10 anti-vaccination) believe that the authorities' decision-making process is motivated by a conflict of interests and not only public health interests.

“In general, I don't think the Ministry of Health wants to kill us. But I do think that sometimes there are other interests that aren't in the public's best interest.” (Interviewee 10).

For example, they believe that the authorities' decision-making process regarding vaccination is motivated by political and economic interests. These interests represent the shared interests of pharmaceutical companies and governments.

“I believe the power of lobbyists and pharmaceutical companies is too great, and very suspicious…Doctors can't just come out and say things against vaccines… I watched YouTube videos about doctors from the United States, who talked about how their lives had been threatened because of the studies they'd published.” (Interviewee 13).




Generic vaccination process vs. personalized vaccination

Generic vaccination vs. personalized vaccination consists of two sub-themes: (1) a tailored vaccination schedule; and (2) splitting up vaccines. The interviewees suggested that the routine vaccination schedule should be modified according to the individual's needs, or the population's needs. They also suggested a personalized vaccination schedule, which is tailored according to the individual's health status and needs. In addition, some interviewees stated that they would agree to give their children certain vaccines if they were not given together with other vaccines.


A tailored vaccination schedule

Seven out of 18 parents (5 hesitant and 2 anti-vaccination) suggested that the vaccination schedule should be changed and adapted according to two levels of needs: individual needs and population needs. At the individual needs level, they stated that a vaccination schedule should be determined according to the child's needs and health status. Not all children need to receive all the vaccines. Some also recommended consulting an expert about which vaccines should be received and when to vaccinate.

“In a conversation with a representative from the Ministry of Health, she correctly said that this was a “recommendation”, and her aim was to achieve the highest average in Israel. Vaccines are not necessarily suitable for every child, just as any treatment is not suitable for every person.” (Interviewee 1).

At the population level, they asked questions regarding the legitimacy and purpose of mass vaccination. Some suggested that the routine vaccination schedule should be updated and changed because it is not adapted to our current daily lives. They explained that some vaccines should only be used in developing countries or countries that still experience outbreaks of these diseases.

“…Polio, for example. I think that only populations in third-world countries who are less hygienic, less healthy, and at a higher risk of becoming infected should be vaccinated.” (Interviewee 2).



Splitting up vaccines

Giving combination vaccines arose as a concern and a reason that prevents parents from vaccinating their children. Five out of 18 parents (2 hesitant and 3 anti-vaccination parents) claimed that they would agree to inoculate their children with certain vaccines, but not if they were part of combination vaccines.

“There are vaccines, for example, that are only given as combination vaccines. For example, I have no problem with the Tetanus vaccine. But this vaccine is given together with a Diphtheria vaccine and a Pertussis vaccine.” (Interviewee 1).




Persecution of anti-vaccination parents and dividing the community

Persecution of anti-vaccination parents is a theme that was mentioned by 6 parents (3 hesitant and 3 anti-vaccination). They described the discourse around vaccination on social media platforms as violent and aggressive. They also claimed that some health organizations, experts, and pro-vaccination individuals incite intolerance against anti-vaccination and hesitant groups.

“The discourse between pro-vaccination and anti-vaccination individuals on social media is very violent. I felt like if I told someone on the street that I don't vaccinate my child, they might just kill me. That's what the media and social networks have led to. The hand is very light on the keyboard. Many doctors on the net incite against anti-vaccination groups, mainly in this matter of dealing with diseases. They say there is no such thing as vaccine-related side effects, that everything has been studied, and you have to trust the authorities.“ (Interviewee 10).

In addition, the interviewees described the consequences of the violent discourse around vaccination as causing religious and social intolerance to vulnerable populations, such as ultra-Orthodox populations or low socio-economic populations.

“They divided the community by inciting religious and social intolerance; for example, by starting up with the ultra-Orthodox population because they do not vaccinate. They also incite against low socioeconomic status groups, although anti-vaccination parents do not belong to this population. This incitement is just terrible.” (Interviewee 1).

As a result of expressing an anti-vaccination attitude or questioning a vaccine's efficacy and safety, some of the interviewees have been personally attacked, harassed, or intimidated online.

“No parent would put themselves under attack and harassment. I received comments like: “Do not breed,” “Let the Welfare Services take your children…” (Interviewee 8).



Vaccines' effectiveness and safety

The interviewees focused on two sub-themes: (1) questioning the effectiveness and the safety of vaccines; and (2) ignoring vaccines' related injuries and reports of adverse effects.


Carrying out studies to test the effectiveness and safety of vaccines

Seven interviewees (1 hesitant and 6 anti-vaccination) claimed that there is a lack of studies proving and ensuring the efficacy and safety of vaccines. Therefore, they want more studies to be carried out in the future, such as prospective, long-term studies that compare vaccinated children and unvaccinated children.

“There is an utter lack of studies comparing vaccinated people to unvaccinated people… No study to date has examined the effect of the Pertussis vaccine and Influenza vaccine on pregnant women. This is a serious information gap for me. In addition, there is no prospective study following what happens to pregnant women who got vaccinated.” (Interviewee 10).



Ignoring vaccine-related injuries and reports on adverse effects

The issue of ignoring reports on vaccine-related injuries and side effects was raised by eight interviewees (1 hesitant and 7 anti-vaccination). Participants explained that the health authorities do not recognize the harm or injuries caused by vaccines. The interviewees also claimed that they know parents of vaccine-injured children whose lives changed after vaccinating their children.

“I know there's a lot of evidence from parents that can demonstrate their child's health status before and after vaccination, and I think it requires a thorough investigation and proper documentation…It shouldn't be dismissed or explained away by some excuse, like saying that autism often appears within the child's first year.” (Interviewee 2).

In addition, parents explained that there is currently no existing system in Israel that collects and processes reports or follow-ups regarding injuries and side effects caused by vaccines. As a result, knowledge about the extent of side effects in Israel and worldwide is inaccurate and unreliable. Therefore, the interviewees first demand recognition of vaccine-related injuries on the part of the authorities, and full transparency regarding the issue of side effects.

“The side effects of vaccines are underreported, and I think this is an important issue. The public doesn't get the real statistics on the adverse effects of vaccines…there is no reporting system. Therefore, the public doesn't know the incidence and prevalence of vaccine-related injuries and side effects.” (Interviewee 16).




Correcting misinformation and communicating uncertainty on social media

Facing misinformation and uncertainty is very common on social media. Ten interviewees (4 hesitant and 6 anti-vaccination) suggested that they face a great deal of misinformation and uncertainty on social media.

“I don't trust the social networks…they aren't a reliable source of information for decision making. For me, the media and social networks are a secondary source. First, I get information from a reliable source, and then from the social networks. But I don't make decisions based only on these networks.” (Interviewee 2).

Some of the parents perceive themselves as having low self-efficacy in identifying misinformation and finding accurate information. Others claim they can find accurate information, and know how and where to look for it. In addition, they described social media networks as unreliable sources of information. Moreover, they expressed difficulty in understanding and identifying uncertain and unclear information.

“Misinformation and uncertainty prevent me from deciding on complicated issues like vaccination. For example, if I read some information about a sports workout and I don't know whether it's correct or not, I won't do that workout.” (Interviewee 14).




The second study objective: Parents' responses to the request to participate in academic research about their perceptions and attitudes regarding vaccination

During the preliminary process of the current study, 32 parents expressed initial consent to be interviewed. The study process and its goals were explained to these parents and interviews were scheduled. However, only 18 of the 32 interviews were conducted. The other 14 parents refused to participate in the study for several reasons. These reasons were recorded in detail in the field notes. Two main reasons for refusing to participate arose from analyzing the field notes.


Inappropriate time scheduled for the interview

Eight potential participants refused to be interviewed claiming that the scheduled time of the interview was inappropriate. At first, they postponed and rescheduled the interviews because of various constraints, such as an unexpected meeting, having to take care of their children, etc.

“Sorry, but… I have an unplanned meeting today. Can we postpose the interview till tomorrow?” (Potential participant 7).

The researchers contacted them again, more than once, until they eventually overtly refused to participate in the study.



Mistrust in academic institutions

The second reason for non–compliance of participating in the study was the hesitant and anti-vaccination parents' mistrust in academic research and its institutions. Academic institutions and researchers were perceived as untrustworthy by 7 out of 32 participants. They said they believe that academic institutions have hidden interests and agendas to comply with the pharma industry and health authorities.

“Corrupt people neglect our health. The vaccines are part of it, and the source of the funding is the pharmaceutical industry. Academia cooperates with the pharma industry. The fact of the matter is, that the pharma industry bought academia.” (Potential interviewee 2).

In addition, they think that most of the studies aim to promote vaccination and motivate more people to get vaccinated, instead of identifying the reasons that prevent the hesitant and anti-vaccination groups from vaccinating their children.

“But it's important for me to make it clear that we are skeptical toward studies aimed at improving communication with the public because, ultimately, we see that the goal of all these studies is to analyze the behavior of anti-vaccination people, and understand how to deal with these groups, instead of how to improve public health.” (Potential Interviewee 3).

Moreover, they suggest a lack of freedom to publish, and say that studies criticizing vaccines and vaccination cannot be published.

“I'm telling you, even if your study is excellent and really presents our attitudes, they won't allow you to publish it. Your study will not be published in any scientific journal.” (Potential Interviewee 2).

Some also claimed that hesitant and anti-vaccination parents' statements were manipulated in the media in order to damage their images. Therefore, they do not cooperate and refuse to be interviewed.

“Many parents' statements were manipulated in media interviews in which a trending edit was made to present them negatively. I wish you success in your research. I agree with you that it's important to bring a variety of opinions to academia and public debate.” (Potential interviewee 12).

Therefore, the potential participants asked the researchers questions regarding the aim of the study, its funding resources, and previous studies conducted by the researchers.





Discussion

Vaccine hesitancy is one of the challenges that health organizations deal with in the public health sector. Most of the studies and meta-analyses in the literature have focused on developing strategies and campaigns to promote vaccination among hesitant and anti-vaccination subgroups (57, 58). On the other hand, there is a lack of studies that examined the perception and attitudes of parents from their perspective. Therefore, this study aims to identify the perceptions and attitudes of hesitant and anti-vaccination parents, the way they see themselves, how they perceive the health authorities, and the way they think the health authorities and the community perceive them during the measles outbreak in Israel.

The present study found that most of the interviewees, including anti-vaccination parents (who do not vaccinate their children), do not oppose vaccination, in general. In fact, they believe in the efficacy and importance of vaccines historically, and in the vital role of vaccines in eradicating many diseases. However, they oppose the vaccination process, including the way in which vaccines are promoted. From their perspective, both should be changed.

Therefore, the interviewees suggest a comprehensive, preventive, personalized medicine approach, based on tailoring a personalized vaccination schedule according to the child's health and background information. This approach is like a personalized medicine approach, which focuses on tailoring the best individually-suited treatment based on the person's unique clinical, genomic, and environmental information (59). In the field of prevention, personalized medicine, the literature indicates an emerging field of personalized vaccines. Theoretically, the idea of personalized vaccines—vaccines created to suit the individual—is based on a complex integration of the person's genetics, environmental and other factors, and the influence of his/her immune system's responses to vaccines (60). Personalized vaccinology is based on the concept of vaccinomics and adversomics. This approach explores the influence of genetic and non-genetic regulation on the variation of vaccine-induced immune responses at both the personal and population levels (61). Thus, the movement toward a personalized vaccines approach is likely to decrease adverse events rates and increase the public's confidence in vaccines (62). In addition, it is important to understand that hesitant and anti-vaccination parents are not anti-science per se. However, they are against the health authorities' lack of transparency regarding the efficacy and safety of vaccines. In addition, they critique the lack of public involvement in the decision-making process, such as personalized vaccinology and the separation of combination vaccines, which would make it possible to identify the unique side effects of each vaccine. In contrast to this finding, many studies consider anti-vaccination individuals as disseminators of misinformation and conspiracies, as well as science deniers (63).

One claim that arose in this study against the way vaccines are promoted is the lack of transparency regarding the issue of vaccine-related injuries and reports of adverse events. In this study, the interviewees claimed that health systems and organizations throughout the world ignore vaccine-related injuries. For example, there is no proactive system for reporting adverse events in Israel. In the United States, there is a Vaccine Adverse Event Reporting System (VAERS). This system is co-managed by the CDC and the FDA, which aim to monitor the safety of vaccines after they have been authorized or licensed for use by the FDA. However, this system has several limitations. VAERS is a passive reporting system, meaning that reports about adverse events are not automatically collected. In addition, a causal relationship cannot be established using information from VAERS reports alone. Moreover, the number of reports submitted to VAERS may increase in response to media attention and increased public awareness. Therefore, it is impossible to use VAERS data to calculate an adverse event incidence rate among the population (64, 65).

Another claim against the way in which vaccines are promoted which emerged from the interviews is the fact that vaccine-related injuries are not recognized by the health systems and authorities. Some governments (particularly those countries that mandate vaccination) have implemented no-fault vaccine injury compensation schemes, as a legal mechanism of resource for individuals experiencing adverse events following vaccination. Such schemes compensate a person or family who has experienced a serious injury or death caused by a vaccine, when no fault was found in the manufacturing or administration of the vaccine. The process of deciding whether compensation can be awarded requires systems to assess the causal link between the vaccine and the injury or death (66), yet currently no such systems are available.

In addition, in this study vaccine acceptance was found to be affected by distrust and lack of confidence in the safety and efficacy of vaccines and immunization, as well as in the healthcare system. Trust in the vaccine delivery system with all its components was found to be an important influencing factor in several explanatory models of vaccine hesitancy-related decision making. These models include the “3Cs” Model (17), “Vaccine Hesitancy Determinants Matrix” (2), and schema summary of a workshop on the cultural and religious roots of vaccine hesitancy in Canada (16). According to these models, trust in the system that delivers vaccines and the different types of information about vaccines mediate vaccination decisions (16, 18, 19). Therefore, health organizations should gain the trust of the parents in order to affect their decision regarding vaccination. In the empirical studies, trust was shown to have a positive effect on vaccination intention and uptake in most of the studies reviewed in a systematic review (17). Another study found that trust by laypeople in health systems and organizations depends on their performance. Low levels of confidence in the overall vaccination system and government management may lead to vaccine hesitancy and lower vaccination coverage (67, 68).

In other studies, transparent communication was found to reduce negative emotions and increase individuals' sense of respect toward the organization and the institution (69). In addition, the assumptions of this approach are based on the assumption that if health organizations provide complete and transparent information and address the emotional element, it will be more effective than when they deliver one-dimensional, partial responses that do not address the public's fears and concerns (70–73). Moreover, the SAGE found that poor communication can undermine acceptance and increase vaccine hesitancy and vaccine refusal (2). The literature on health communication emphasizes the importance of transparent information from health organizations in regard to addressing the public's worries and concerns (70, 74), in order to empower and increase the perceived self-efficacy of individuals and communities (75, 76). However, the findings of this study indicate that the health system and authorities do not provide the public with complete and transparent information. Instead, they provide partial information, ignore people's concerns, and do not answer their questions.

As a result, the parents, as emerges from this study, must search for information via other resources such as the news media and social networks. Therefore, it is important for health organizations to correct misinformation and practice full transparency, while addressing the emotional aspects of all the subgroups regarding vaccination (pro-vaccination, hesitant, and anti-vaccination).

In addition, this study largely clarifies why hesitant parents are perceived as being opposed to vaccines in principle, rather than those who simply oppose how the authorities promote vaccines in the public sphere. One explanation for this, as the study findings indicate, is their reluctance to participate in academic research. They claim that academic institutions and researchers have hidden agendas that serve the pharma industry and health authorities. As a result, a closed communication-loop situation is created. Paradoxically, hesitant and anti-vaccination parents choose to remain silent instead of expressing their attitudes and making their voices heard. This is because of the way they perceive the “bias” of all research conducted by academia. This perception should be further explored in future research.


Study limitations

Although this is not a quantitative study using a representative sample of hesitant and anti-vaccination groups, the qualitative method enabled us to gain a deeper understanding of vaccine hesitancy and anti-vaccination phenomena, rather than a surface description of the attitudes of a large sample of the population.

It is important to note that this study was partly conducted during the COVID-19 pandemic. The development of this new vaccine has changed what falls under the umbrella of “vaccine-hesitancy”. An increasing number of parents and individuals chose to delay or refuse vaccination against COVID-19 (77). For example, vaccination acceptance in Israel dropped as additional doses of the vaccine were added (78). The vaccine hesitancy phenomenon has taken on a new meaning in which individuals who received all the vaccines—but have hesitant attitudes regarding the COVID-19 vaccine or refused to get vaccinated—were considered by their governments to be hesitant and anti-vaccination. Therefore, further studies should be conducted to study the specific implications of COVID-19 vaccination.




Conclusion


Recommendations for academic institutions

We recommend that academic institutions try to find new ways to make the voices of these groups heard (such as hesitant and anti-vaccination groups). Hesitant and anti-vaccination parents must also find a way to express their attitudes and perceptions. This is of great importance because, contrary to the prevailing stereotype of these groups as “conspiracy and misinformation disseminators” and “science deniers”, the current study found that they actually believe in science and in the vital role of vaccines in preventing diseases.



Recommendations for health organizations

Health organizations need to engage in dialogue with hesitant and anti-vaccination groups. This dialogue should be based on a true and sincere interest in listening and understanding them, rather than trying to persuade them to change their minds.

In addition, health organizations should exercise caution in using a fear appeal strategy, which may adversely affect the public and lead to a lack of trust and cooperation. Instead, health organizations are advised to present all of the information, and openly address the public's fears and concerns. This may serve to increase the public's trust in health organizations and strengthen their reliability in the eyes of the public.

Therefore, the mutual collaboration of hesitant and anti-vaccination groups, academia, and health organizations may contribute to a better understanding of the barriers that prevent hesitant and anti-vaccination groups from getting vaccinated or vaccinating their children, thereby promoting public health.
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There have been many criticisms about the World Health Organization (WHO) in the last decade. In a multipolar world, there are rivalries between nations and geopolitical regions. However, health issues remain outside the murky world of politics due to their far-reaching consequences on human society. The power conferred on the WHO is very significant in protecting the health and well-being of the global population. As a neutral organization, the WHO is supposed to uphold people's rights to health, especially in controlling diseases of international importance. The paper highlighted the significant roles of the WHO in leadership issues, research and development, solving disputes among countries, providing resources for low-performing regions, regulating international health laws, responding to a humanitarian crisis, and communicating during the crisis. Further, evidence from global literature critically analyzed the enforcement role of WHO on international health regulations (IHRs).
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Introduction

With constant upheaval of world power centers, there are challenges in global health. At the dawn of the twenty-first century, the world seems to be in a multipolar state with a large political economy of nations. The world is not under one superpower, which would make it unipolar. With emerging economies like India, China, South Africa, Brazil, and many European countries, the world is multipolar now. Even African and South-East Asian countries are also emerging in economic power and diplomatic negotiations for health-related concerns. No more is the world lobbying around the United States of America (USA) and Russia, making a cold war of the past. The developments in the health sector follow global geopolitics, which ultimately decides global health diplomacy. Therefore, international global bodies must address health issues according to the need of space and time. As far as healthy human life is concerned, all the regions of the world are equally important. Other socio-economic and political issues should not infringe on healthcare governance globally.

Earlier, the WHO provided central leadership in the health sector for global health (1). The WHO has faced challenges at various stages in the scientific development and administration of healthcare (2). With a tradition of non-partition and an independent nature, the WHO should have high morals and sanctity. Usually, irrespective of providing funding and other tangible resources, no country puts pressure on the decision-making process of the WHO on health administration anywhere across the world (1). In other words, no one can put pressure to take undue advantage of the WHO's functions. In the past, the WHO had a commendable influence in war-torn territories, humanitarian crises, and epidemics (1). The work of the WHO has been notable in biomedical research and collaboration concerned with solving global medical crises. The WHO is well known for providing help with the global burden of disease on every continent.

Unlike many United Nations bodies, which acted partisanly and had terrible reputations, the WHO earned a fair amount of prestige (1). Despite not being generously funded, in the past the WHO was able to do its jobs with efficiency. Many countries found it great to work with WHO despite not being a member of the United Nations Organization (UNO). Many countries have membership in the WHO without participating in the larger geopolitical groups and the United Nations.

Any international organization not performing its desired role would be irrelevant in the crucible of time. There may be challenges in doing the job right, but it is necessary to remain relevant by accomplishing the job nonetheless. Criticism and overwhelming internal weakness make an organization inefficient. Hence, fresh notions and hard-hitting ideas are required in the WHO to make it more relevant in the coming decades (2). The world will face more challenges due to the movement of people, resources, and political thoughts in the coming days. Therefore, exemplary work by an international organization would help solve problems with proactive steps.

The world is like a household when it comes to many health emergencies. If one member suffers from ill health, others will be affected to some extent, whether physically, mentally, or spiritually. Restoring harmony with minimal damage without loss of time is a challenge. Without functional organizations in the health sector, there may be severe challenges in the global community. Hence, stewardship is required to restore the situation. Similarly, the macro parameters of health care achievement and management of health crises are the job of WHO (3). The regulations of WHO empower to enact sooner to quell the health crisis. Further, WHO and its multiple arms in research and development, program implementation, and resource mobilization must be effective. There is no excuse to avoid the crisis and keep blaming others. It is high time for the WHO to progress in multiple ways.

At the same time, beneficiaries, nation-states, multilateral agencies, and humanitarian groups must be active in helping out in the crisis to restore health. Overall, the restoration of health in human society is not just limited to the direct beneficiaries but also the whole ecosystem. The systems approach with emerging concepts like “one health” needs immediate attention without losing time. The scientific community is already upbeat with evidence from concepts like “one health” in society. This evidence must be translated into policies with progress in the health of the nations.

Authors argue that despite the global health crisis, the WHO faces daunting challenges in violating International Health Regulations and payed a minimal role in response to COVID-19 concerns (4). Recommendations converge toward cooperation and mutual strategic trust for overall progress in the health sector. Under the umbrella of the WHO, there is a requirement to work toward common interest, convergent operations on development, and resource allocation to combat COVID-19. Further, the WHO has to accelerate the mission of health diplomacy to reduce inequality by simplifying access to diagnostics, therapeutics, and vaccines, considering them as a global public good (4).

The paper focused on themes like leadership in research and development, role in solving disputes among countries, provision of resources for low-performing regions, regulating international health laws, response to the humanitarian crisis, and communication at the time of crisis for understanding the details of functions of the WHO. All the thematic areas are discussed critically with available evidence from the literature. The paper consulted search sites like PubMed, Scopus, Web of Science, and JSTOR to unravel the issues of critical concerns of WHO.



Leadership in development and research

The WHO, since its inception, projected to take leadership in health and development in the world arena. Technical assistance on health is the job of the WHO, irrespective of the level of development of a country. So that there would be a free flow of information, improving public health and timely intervention in the world. Many epidemics need immediate intervention, such as Ebola and COVID-19 in recent times. However, the WHO also depends on various other countries for proper investigation, which delays the matter to a great extent. Overall, the lack of leadership in investigating diseases and outbreaks is detrimental to the health of a large population. International bodies also reiterate the leadership of the WHO in improving access to health for global citizens.

The Oslo Ministerial Declaration in 2007 affirmed that health diplomacy must be part of central foreign policy (5). The ministerial group observed that health security and access to health by the people of the world have far-reaching positive externalities for the development of the world. Hence, the body also suggests measures for access to medicine by making flexibile the Trade-Related Aspects of the Intellectual Property Rights (TRIPS) agreement of the Doha round of Intellectual Property Rights. It has been found that in one geography, everything may not be available, which necessitates the cooperation of the world for the production and distribution of healthcare products. Health is a much-neglected concern in a world where life is precious. A country with a compromised health system cannot ensure stability and security (5).

Authors argue that the coronavirus takes advantage of a divided political structure and non-cooperation (6). The factors necessary besides a strong health structure are social justice in societies, unity at the national level, and global solidarity to fight out a pandemic of the most significant scale. These are things the WHO must focus on to create more value. The current world needs extraordinary coordination across regional and political groups, along with solid relationships among scientists, policymakers, and civil societies. There is a need to take advantage of Global Health Diplomacy (GHD), Vaccine Diplomacy (VD), and Scientific Diplomacy (SD) to usher in a new era of healthcare dynamics for economic development, global health security, just society, and equitable healthcare (6).



Role in solving disputes among countries

Many disputes originated from the life sciences industries of various countries. Moreover, pharmaceutical issues are also critical to tackling at various forums to solve the issues. The neoliberal policies of global institutions make things more challenging to access medicines in the global south. There is also a requirement for international arbiters to solve issues of public health importance. The WHO aims to solve international health and human services disputes at the international level. As the WHO has expertise in health, it is supposed to advise and recommend measures for the solving of worldwide disputes on health issues. However, due to political influence, there is a lack of proactive steps from the WHO to solve many issues. If one problem arises, the WHO has to send its team to assess the situation. Transboundary laws should be in place to solve the major issues at the global level with dedicated resources. The diplomatic role of the WHO must effectively solve the issues with utmost care. However, in recent decades, the WHO has failed to resolve significant health issues among countries.

Reports confirmed that the US President took steps to cut ties with all WHO activities due to partisan politics. This is evident from the alignment of the WHO with China on the issue of the origin of COVID-19. In contrast, the Chinese president reiterated that China did nothing wrong in its virus notification, which affected the world. Further, the Chinese president announced financial grants to the WHO of $2 billion over 2 years (7). The issues of COVID-19 remain unsolved, with many countries affected by this.

Taiwan was denied membership in the WHO due to inhibitory policy from China. The Chinese government protested against Taiwan's rights, denying the right to be a member. There are also issues in many places affected by diseases and internal health laws in Asia and Africa, which remain unsolved by the WHO regarding access to medicine, healthcare, and Intellectual Property Rights. The disputes between many groups and countries are detrimental to the health and well-being of people.

Scholars argue that the WHO has to create an environment such that there should not be verbal attacks by one country on the other; instead, there must be cooperation to overcome crises (4). A dire crisis in international cooperation would result in failing the patients in terms of receiving essential medications and deceiving front-line healthcare workers. Hence, opinions converge on creating a shared resource pool and allocation (4). The dispute resolution wing must come into action to usher in global cooperation worldwide.



Providing resources for low-performing regions

The WHO has a fair amount of resources to implement various plans and programs relating to the health of underdeveloped countries. A dedicated part of the resources used to contain pandemics in developing countries is also available. However, the resources often do not reach the target audience to develop health and overall well-being. The danger of an epidemic does not just threaten the local population but also affects neighboring countries, and even sometimes those far off. The low-income regions of the world face difficulty controlling communicable and lifestyle diseases. Resource-starved countries need a lot of funding and technical support to fight these diseases. The WHO providing financial and technical support is supposed to provide healthcare services. There was a time when low-income countries needed resources for fighting deadly diseases like HIV/AIDS, malaria, and tuberculosis without sufficient resources and technical knowledge. Further, they do not have laboratories and medicines to fight against these fatal diseases. In global solidarity, the WHO has to take the lead for crowdfunding and provide high-end laboratory support to control diseases and reduce the mortality rate among a large population of developing countries.

The WHO raises funds from member countries and philanthropic organizations to fund the much-needed programs. There is also a need to provide health systems-related economic resources to transform the programs. The WHO needs to improve governance for the participation of developing countries optimally. Hitherto, it has been seen that despite the provision of appropriate resources, controlling diseases was a distant dream in developing countries due to a lack of governance and corruption issues. However, in recent decades WHO also has had a severe lack of financial resources.

Reports found that the WHO is facing a resource crunch. The primary source of funding was formerly the contribution by member countries according to the assessment of contribution by the World Health Assembly of WHO. In the 1970s, around 62% of the budget came from mandatory contributions from member states, which declined to 18% in recent times (4). Even the Director General of the WHO informed the board about the need for increasing contributions. The director believed some funds were allocated after one major global outbreak. However, everything was forgotten afterwards once the epidemic receded. This means nothing less than failing to plan, which leads to planning to fail. The effort of the WHO can only be strengthened by increasing the budget (8, 9).

The African region receives grants in a different form, which are often insufficient to handle a significant outbreak. Moreover, LMIC are deprived of resources to fight many communicable and non-communicable diseases, including significant pandemics; this needs a meticulous approach to bridge the gap.



Regulating international health laws

There are many international trade and commerce regulators for the smooth functioning of business across the globe. The regulators ensure good practices by consulting various stakeholders for the outcome. Many countries have bilateral and multilateral diplomatic engagements to facilitate business worldwide. The matters of health and development are featured in many treaties and businesses relationship in a highly globalized world. The WHO often devises laws and regulations on healthcare and public health. The WHO acts as an arbitrator in many ways for the progress of international regulation on healthcare. Further, the regulations are democratically aligned with international conferences and conventions, which are agreed upon by member states. The WHO enforces laws and regulations for the welfare of humanity. However, it has been seen that the enforcement of regulations has been hampered over the last decade (2). The factors like political pressure, failure of diplomacy, and corruption pave the way for complacency in the WHO.

The WHO has to be neutral in every way possible to help countries with health emergencies. A neutral body following established procedures and laws is necessary for the development of the world. Without health regulations, there may be a disaster due to epidemics and fatalities worldwide. There are also overlapping trade and commerce laws with health laws. In this case, deciding to improve the population's health is tricky. Many pressure groups and nation-states continuously act as obstacles in various ways to derail the law enforcement power of the WHO.

International health laws are essential for the well-being of humanity. The WHO must be strong enough to enforce these regulations per established policies. In a multipolar world, there are issues and challenges for the WHO. However, with its technical and diplomatic channels, the WHO needs to be impressive enough to bring the importance of international regulations (2).

The WHO succumbs to the pressure of various nations, which leads to securing well-being. It faces the daunting challenge of violations of International Health Regulations (IHR) by many countries. Even, the WHO has not used its authority to investigate epidemics independently to enforce IHR worldwide. However, the recent punitive action by the USA to drastically reduce funds for the WHO will not help solve the enforcement of IHR in the world (10). Evidence found that solidarity among members of the WHO would help enforce international laws. Hence, WHO must be empowered with enforcement plans based on evidence-based and scientifically geared protocols (10, 11).

The IHRs change over time depending on the need of the hour. These are primarily adopted to combat outbreaks at the global level on a large scale. The United Nations ratified a set of iconic IHRs after a decade of severe acute respiratory syndrome (SARS), which is expected to create international coordination during public health emergencies (11). By ratifying the IHRs, one country must notify the WHO about all the public health concerns to form a Public Health Emergency of International Concern (PHEIC) consortium. However, without enforcement agencies, the WHO is toothless if a member country fails to give notice for any reason (3). Whatever the situation regarding the non-compliance of IHRs, there is a severe threat to humanity. Though PHEIC has successfully deployed to control diseases like Polio, H1N1, Ebola, and Zika, in the case of COVID-19, the committee has not done much (11).

In the context of the COVID-19 pandemic, many things went wrong in the decision-making process of the WHO and action was slow (12). International committees found the inefficiency of WHO in declaring PHEIC by almost 5 months, which led to a hefty toll worldwide in terms of mortality and morbidity. The WHO also failed to ensure travel bans and enforcement of IHRs to contain COVID-19 worldwide. Further, the hazy communications of the WHO made the situation critical. There had previously been successful events from the efforts of the WHO to tackle Ebola in 2014, and everything was declared in time (13–15).

There is a requirement for technical assistance, particularly training and follow-up, to improve IHR worldwide (16–18). Understanding the politics of the border movement and following IHR is needed to improve global health. On many occasions the movement of people is an obstacle in following IHR (19). There is a need for substantial and sustained increases in investments by WHO and various countries to prepare for global health emergencies with effective IHR (20–22). There is a need to share administrative powers by the WHO with various actors for effective decision-making and implementation of IHR rather than a top-down approach (23, 24).



Response to humanitarian crisis

Due to various causes, there have been humanitarian crises worldwide. So, many well-established intergovernmental, government, and non-government organizations take steps to establish order. Humanitarian crises can happen in any part of the world, and they need immediate interventions according to United Nations conventions and other agreements. The WHO is among various organizations supposed to jump to the fore as soon as possible on health issues. The WHO is well accepted in many countries with its humanitarian assistance as a neutral party. Collaborations with various other agencies may bring value to the healthcare system within the WHO. The technical assistance and health services provided by an agency like the WHO are among the most vital (3). Many countries and worldwide forums ignore the vast amount of collateral damage in a humanitarian crisis. However, swift operation by WHO can reduce the concern for the people. However, the WHO is found to be irrelevant in its work in tackling the humanitarian crisis.



Communicating global emergencies

Communication of health emergencies remains a global challenge in a time of complex public health issues. Therefore, the role of the WHO is very important in communicating messages worldwide (12). There is a requirement of utmost sensibility in communicating scientific facts for the more significant benefit of the nations. Any mistake by the authority may lead to chaos. Further, to contain outbreaks and epidemics, it is necessary to have functional and practical communication media. The current dispensation is not sufficient to control the situations of health emergencies. Instead, there is a requirement of the community and intergovernmental bodies for the effective communication and dissemination of messages. For example, without knowing the details of health emergencies, if it is communicated at the global level, there may be havoc regarding the economy, which is not acceptable by the countries. Instead of doing a good service through health communication, it may escalate the disaster in different forms. Hence, sensible declaration and management of health emergencies are necessary.

The WHO plays a role in assessing and communicating health emergencies on the global stage. There is a need to empower health communication worldwide so far as epidemics are concerned. However, the WHO does not fulfill the job to the fullest extent worldwide (12). Here the countries of the global south face more challenges than the developed world.



Influence of geopolitics on the WHO

The WHO is an international body that has to take the concerns of the entire world on health and development (3). It has regional offices in all the important geographies to tackle health emergencies and global health security. Overall, there is a firm conviction in the WHO to counter the world politics of health with direct presence and involvement. Though the headquarters are still in Geneva, the WHO can reach any corner of the world without losing much time. However, in recent times, it has been affected by many geopolitical concerns relating to the health politics of the nations. Many powerful countries influence the body to a great extent in different forms. Geopolitical concerns usually affect the decision-making process of the WHO. Not just in deciding the provision of healthcare support but also in influencing the scientific decisions of the WHO. Over decades, science has remained borderless and cultureless, out of politics, but the WHO cannot maintain that neutral role in scientific decisions. There are many accusations against WHO for being partisan globally (2). A partisan nature not just affects the working of WHO but also adds less value to the process of multilateralism.

Global geopolitics is affecting the functioning of the WHO at different levels. This also hampers the resource generation of the WHO. Big philanthropists are losing faith in the WHO and criticizing the entire process the WHO's functioning. There are charges on WHO being run by some groups of countries (2). The recent developments during the COVID-19 pandemic are one of the concerns.

Due to the One China policy respected by many nation-states, Taiwan was kept outside the ambit of WHO activities. The WHO was founded on controlling communicable diseases with non-partisan principles. The WHO must be apolitical to pave the way for creating values worldwide. Chinese pressure holds Taiwan as a ghost island, which is neither part of a nation nor a nation in itself. However, during the pandemic, Taiwan's work was a model for the world to replicate for COVID-19 management (25–27). Authors found that the WHO failed to manage COVID-19 across the world in contrast to the success of Taiwan. The region's geopolitics do not help Taiwan to be included in the WHO despite its effort in meaningful value creation in global health diplomacy (28).

The WHO is not free from the politics of a specific group of nations and their diplomatic approaches. During the pandemic, major trade and cultural exchanges continued. Often, the WHO could not implement regulations due to concerns about the geopolitics of various nations. Overall, general geo-economics and politics significantly influence the functioning of the WHO.



Negotiating intellectual property for better access to medication

Intellectual property is granted to encourage creativity and innovation. The incentives from Intellectual property are supposed to create more value in the future. The discovery of drugs and vaccines has a positive impact on medical development. The world has suffered from various diseases for some time. Medications are also available to treat many diseases. However, the price of medication becomes so high that it becomes difficult for the ordinary person to access those treatments. Third-world countries face an uphill task of matching the budget of innovators and pharmaceutical companies worldwide. The WHO must bridge the gap by negotiating medication prices for vulnerable sections of society. Even during a pandemic, there is no license waiver for better access and treatment of the world community. The WHO should take the discussion in such a way that there should be easy access to and production of vaccines and medicines worldwide.

The negotiation by WHO must be for the equitable distribution of rare global healthcare resources, like medications and vaccines, during health emergencies. The waiver of patents has helped access to drugs in the past, which the WHO must adopt every time during a global health security crisis. The WHO can negotiate with stakeholders like industry, nations' pressure groups, and multilateral bodies for the efficient production and distribution of medicines.

The role of WHO is very limited in trade negotiations, making the entire world suffer from a shortage of vaccines in the recent past. Despite developing vaccines with public money, licensing vaccines in favor of private firms limits access to the global south. There should be a relaxation of vaccine licensing in which the WHO plays a significant role.

The role of WHO in solving vaccine issues during COVID-19 is not noteworthy. LMIC especially faced many challenges in receiving vaccines timely and equitably (29, 30). In the absence of the intervention of the WHO the wealthier countries took undue advantage of vaccine distribution (31, 32). Hence the role of the WHO in ushering goodwill for vaccine diplomacy is inevitable.



Conclusion

This article highlights the issues of leadership in research and development, its role in solving disputes among countries, provision of resources for low-performing regions, regulating international health laws, response to the humanitarian crisis, and communication at the time of crisis, which, by and large, comes under the ambit of the WHO at international level. However, the WHO was found to be ineffective in many of the parameters. Various reports and evidence by researchers confirm the feeble nature of the WHO in engendering goodwill. In a multipolar world, the WHO needs to be non-partisan and focus on controlling outbreaks and promoting health and well-being. There is a need for sufficient financial provision and good governance in the leadership of WHO.

To be relevant in the next decade, the WHO must efficiently manage global health security and public health diplomacy to create more value. The objectives of WHO must be redefined to match the aspirations of global citizens, which is essential to make life better across countries. Further, the WHO must tackle the issues of geopolitics and geo-economics aspects to implement various health programs per the scientific requirement for health and well-being.
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Background: To examine the association between daily physical activity (PA) and major adverse cardiovascular events (MACEs) in northwest China.

Methods: The data in this analysis were part of the baseline survey of the Regional Ethnic Cohort Study in Northwest China from June 2018 to May 2019 in Shaanxi Province. This study used standardized self-reported total physical activity (continuous and categorical variables) and self-reported outcomes of MACEs. All analyses were conducted using the logistic regression model and stratified by age, sex, body mass index (BMI), and region. The dose-response relationships were assessed with a restricted cubic spline.

Results: The average level of total PA was 17.60 MET hours per day (MET-h/d). Every increase of four MET-h/d of total PA was associated with a lower risk of MACEs [adjusted OR = 0.95 (95% CI, 0.93~0.98)]. Compared with participants in the bottom quartile of total PA, a lower risk of MACEs was observed in the top quartile group [≥23.3 MET-h/d, 0.68 (0.55~0.83)]. Stratified analyses showed similar results in males, females, participants over 45 years old, participants in the rural region, and normal weight range participants (BMI < 24 kg/m2). Total participants also observed a dose-response relationship after adjusting for socioeconomic and lifestyle factors.

Conclusions: A higher level of PA was associated with a lower MACE risk. Future research should examine the longitudinal association of prospectively measured PA and the risk of MACEs.

KEYWORDS
 physical activity, cardiovascular disease, metabolic equivalent task, dose-response relationship, regional health


Introduction

Major adverse cardiovascular events (MACEs) have been used in cardiovascular disease (CVD) research, with MACEs selected as the primary or secondary endpoint (1). Physical activity (PA) is an easily modifiable lifestyle factor that is widely recommended due to its demonstrated beneficial effect on health outcomes (2, 3), both physically (4) and psychically (5–7). It is also an essential behavioral risk factor for CVD (8). A cohort study in China demonstrated that the population attributable risk of major coronary events due to lack of PA was 21.6% (9). In addition, a meta-analysis showed that a high level of leisure-time PA and a moderate level of occupational PA have beneficial effects on cardiovascular health (10).

The prevalence of a high risk of CVD illustrated a regional disparity in China, especially in the northern region (9.6% in the northwest region, 12.6% in the northeast region, and 8.0% in the south region) (11). Additionally, the disease patterns in China differ notably from those in high-income countries (e.g., there were higher rates of stroke than ischemic heart disease in China) (12, 13) and vary significantly between regions (e.g., stroke was more common in the eastern region, and myocardial infarction was more common in the central and western regions) (8). Most previous studies on the association between PA and the risk of MACEs were based on studies conducted in high-income countries (14–17), lacking evidence from China. A prospective cohort study in 10 areas across China found that every increase of four metabolic equivalents of task (MET) hours per day reduced the risk of major vascular events by 6% (18). A prospective study in the United States showed that each MET improvement in midlife was associated with a 17% lower risk of heart failure hospitalization in later life (19).

In addition, the patterns of PA, including the domains and intensity of physical activities, appear to vary greatly across different regions in China (20). A prior study showed that the prevalence of leisure-time PA in adults was also lower in undeveloped western areas than in central and eastern China (21). Therefore, studies focused on specific regions with distinctive characteristics, such as relatively poor financial terms, varied regional topography, and ethnic diversity (22), are warranted.

Based on data from the baseline surveys of a large prospective study in northwest China, this study aimed to quantify the relationship between PA and MACE risk in Shaanxi Province and assess whether the association differed by sex, age, body mass index (BMI), and region. Besides, considering that people with diabetes have specific features that lead them to higher CVD risk compared with the general population, we further test the association between total PA and the risk of MACE in the participants with and without diabetes as an exploratory analysis.



Materials and methods


Study design and study population

The analyses were based on data from the Regional Ethnic Cohort Study in Northwest China (RECS), a community population-based prospective observational study in which participants completed a baseline survey from June 2018 to May 2019. The study design, methods, and recruitment strategy have been described previously (22). All study procedures were conducted following the ethical standards of the responsible committee on social and behavioral science research and with the Helsinki Declaration of 1975, revised in 2000. This cohort study was approved by the Human Research Ethics Committee of Xi'an Jiaotong University (No: XJTU2016-411). All participants were informed and signed the informed written consent.

In this analysis, we focused on 48,025 participants from Shaanxi Province to explore the association between PA levels and the risk of MACEs. After data cleaning and logical verification, we excluded those participants who were pregnant (n = 1,591), had limited basic activities of daily living (n = 4,736), had illogical data (e.g., the sum of total PA hours and sleep hours exceeded 24 h per day; n = 5,533), were younger than 18 years old at the baseline survey (n = 1), and had missing exposure variables (n = 1,567), leaving 34,597 participants for this analysis (Figure 1).


[image: Figure 1]
FIGURE 1
 Flow diagram of the study population.




Physical activity measurements

The questions on physical activity in this study were in line with the questionnaire of the China Kadoorie Biobank (CKB) (18). The questionnaires were adapted from validated questionnaires used in several other studies, including high-income countries (23) and the Chinese population (24), with some additional modifications after a CKB pilot study (25). However, the questionnaires have not been compared directly with a reference method, such as an accelerometer (18).

Metabolic equivalent tasks (METs) from the 2011 update (26) of a major compendium of physical activities were used to quantify the amount of PA (Supplementary Table 1). PA has been defined as “any bodily movement produced by skeletal muscles that result in energy expenditure” >1.5 metabolic equivalents (27), including time spent in light, moderate and vigorous intensity (26). The designed questionnaire used in the baseline survey of this cohort study covered relevant questions on the intensity, frequency, and time spent on occupational tasks, commuting, household tasks, and sports activities. The MET of each activity was subsequently multiplied by the frequency and duration of physical activity and summed together to calculate total physical activity in MET hours per day (MET-h/d).



Covariates

The participants completed a questionnaire and underwent a physical health examination, including measurements of height (cm) and weight [kg; from which body mass index (BMI) was calculated as kg/m2]. Based on the recommended cutoff points for Chinese adults (28), we categorized BMI into three groups: normal weight (BMI < 24 kg/m2), overweight (24 kg/m2 ≤ BMI < 28 kg/m2), and obesity (BMI ≥ 28 kg/m2).

Based on the prior studies (18, 29) and knowledge, we considered sociodemographic factors and lifestyle factors as potential confounders. To facilitate choosing confounders for adjustment, we constructed a conceptual framework to visualize relationships among the exposure, outcome, and confounders by using directed acyclic graphs (DAGs; Supplementary Figure 1) with the DAGitty program (http://dagitty.net/, version 3.0) (30). The final set of confounders that we chose to adjust contained age (continuous, years), sex (male and female), study location (categorized as six different regions), household annual income [ < 10,000, 10,000–50,000, 50,000–100,000, and ≥100,000 RMB (yuan)], and education (no formal school, primary school, middle school, and college and above). Lifestyle factors included smoking (current smoker and nonsmoker), alcohol consumption (current drinker and nondrinker), sedentary leisure time (continuous, hours per day), fruit intake (every day, 4–6 times per week, 1–3 times per week, 1–3 times per month, and never intake fresh fruit), and self-reported general health status (excellent, good, fair, and poor).



Outcomes

The primary outcome of this analysis was the prevalence of MACE. Given that this analysis was based on cross-sectional data, MACE was defined as stroke and nonfatal acute myocardial infarction (AMI) (1, 31). The outcomes were obtained from the following self-reported questions:

“Are you suffering from chronic diseases? (yes/no).”

(1) “Have you ever had an acute myocardial infarction? (yes/no).”

(2) “Do you have a stroke/minor stroke? (yes/no).”

We defined participants with AMI and/or stroke/minor stroke as the participants with MACE. Participants who missed both data were treated as missing data. The rest of the population was treated as non-MACE participants. AMI and stroke/minor stroke were set as secondary outcomes to explore the association between PA and CVD.



Statistical analysis

The value of MET was categorized into four groups according to quartile: <9.0 MET-h/d, 9.0–15.2 MET-h/d, 15.3–23.2 MET-h/d, and ≥23.3 MET-h/d. Selected characteristics of the study participants were compared by quartile of total PA. Sociodemographic characteristics are presented using the means ± standard deviation (SD) for continuous variables and the frequencies (percentage) for categorical variables. ANOVA and chi-square tests were used to test differences based on the quartile of MET.

Given that MACE was rare in the whole population, we used a penalized maximum likelihood logistic regression model to reduce the possible biases (32). We estimated the odds ratios (ORs) for MACE with a quartile of total PA (both continuous and categorical variables) with a 95% confidence interval (CI). PA results are presented as the ORs per 4 MET-h/d higher total PA with the risk of MACEs. Model 1 was fitted by a crude penalized maximum likelihood logistic regression model, with only the MET value as the exposure. Model 2 was adjusted for sociodemographic factors (e.g., age, sex, study location, household annual income, and education). Model 3 was further adjusted for participants' lifestyle factors (e.g., smoking, alcohol consumption, sedentary leisure time, fruit intake, and self-reported general health status). We performed the same analysis on the secondary outcomes (AMI and stroke/minor stroke).

To explore the dose-response relationship between total PA and the risk of MACEs, we performed restricted cubic spline (RCS) with five knots (5th, 25th, 50th, 75th, and 95th) to explore the nonlinear relationship. The linearity of the dose-response association was tested using Wald tests (33). Age in the regression model using an RCS function was treated as a potential confounder, and the mean MET values were treated as reference spots. We further adjusted sociodemographic and lifestyle factors (Model 3) and excluded outliers (MET values that were outside three standard deviations from the mean). For subgroup analysis, we grouped the total sample by sex (males and females), age (years; 18–44, 45–59, and ≥60), BMI [kg/m2; normal weight (BMI < 24 kg/m2), overweight (24 kg/m2 ≤ BMI < 28 kg/m2), and obesity (BMI ≥ 28 kg/m2)], and region (urban region and rural region). In an exploratory analysis, we further grouped the total participants into two groups (with diabetes and without diabetes) to explore the effect of diabetes on the relationship between PA and MACE.

All statistical analyses were performed using SAS version 9.4 software (SAS Institute, Inc., Cary, NC). Penalized maximum likelihood estimation in logistic regression was conducted using SAS PROC LOGISTIC. Two-sided p-values < 0.05 were considered statistically significant.




Results

Overall, the distributions of sociodemographic and lifestyle factors in the analytic sample (n = 34,597) were considerably different from those in the excluded sample (n = 13,428; Supplementary Table 2). Specifically, participants in the analytic sample had a younger age, higher BMI level, longer sedentary leisure time, and higher household annual income. They were more likely to be female, had a lower proportion of smokers and drinkers, and had poor health status.

Table 1 illustrates the sociodemographic factors at baseline and lifestyle factors stratified into four groups by MET quartile. The sample covered ages from 18 to 90 years old (the mean ± SD age was 50.15 ± 12.81). The mean ± SD BMI value was 23.80 ± 3.40 kg/m2, 60.50% (n = 20,932) were women, 65.87% (n = 22,790) were from rural regions, and 99.14% (n = 34,198) were of Han Chinese ethnicity. Individuals with higher total PA levels were younger, married, had a higher level of education, had higher levels of self-reported general health status, and were more likely to report hypertension than those with lower PA levels.


TABLE 1 Characteristics of Shaanxi Province people by levels of physical activitya.
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Table 2 shows the relationship between total PA and the risk of MACEs in all participants. Higher total PA (MET-h/d, continuous variables) was associated with a 5% lower risk of MACE [adjusted OR = 0.95 (95% CI, 0.93~0.98), p-value < 0.001] in every increase of four MET-h/d after adjusting for sociodemographic and lifestyle factors. For categorical variables of total PA, which were categorized into four groups by quartile, individuals in the top quartile of total physical activity were associated with a 32% lower risk of MACE [adjusted OR = 0.68 (95% CI, 0.55~0.83), p-value < 0.001] than those in the bottom quartile. In addition, we explored the dose-response relationship between total PA and the risk of MACEs in all participants (Figure 2). After adjustment for sociodemographic and lifestyle factors (Model 3), a higher level of total PA per day was associated with a lower risk of MACEs compared with the reference level (17.60 MET-h/d, Poverall = 0.0012, Pnon − linear = 0.0512). The dose-response relationship showed a “U”-shaped association, with the 31.78 MET-h/d showing a 34% lower risk of MACEs [adjusted OR = 0.66 (95% CI, 0.52~0.84)]. Additionally, we observed the similar results in the secondary outcomes (Supplementary Table 3). Throughout the range of total physical activity studied, each four MET-h/d higher usual total PA was associated with a 9% and 4% lower risk of AMI and stroke/minor stroke, respectively. There were similar results in the total PA quartile in this study's component of MACE.


TABLE 2 Associations between total physical activity and the prevalence of MACE in all participants.
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FIGURE 2
 Dose-response relationship between total physical activity per day and major adverse cardiovascular events in restricted cubic spline among all participants. CL, confidence limit; MET-h/d, metabolic equivalents of task per hour per day. Curves were fitted as a smooth term using a restricted cubic spline with five knots (5th, 25th, 50th, 75th, and 95th). Age in the regression model using an RCS function was treated as a potential confounder, and the mean MET values were treated as reference spots. The model was adjusted for sociodemographic factors (e.g., sex, study location, household annual income, and education) and participants' lifestyle factors (e.g., smoking, alcohol consumption, sedentary leisure time, fruit intake, and self-reported general health status).


In the subgroup analysis, we observed similar results in males, females, participants aged over 44 years old, those who had normal weight (BMI < 24 kg/m2), and participants who lived in the rural region (Supplementary Tables 4–7). Specifically, in different sex groups, individuals in the top quartile of total physical activity were associated with a 27% lower risk of MACE [adjusted OR = 0.73 (95% CI, 0.56~0.97), p-value = 0.028] and a 38% lower risk of MACE [adjusted OR = 0.62 (95% CI, 0.46~0.82), p-value = 0.001] than those in the bottom quartile in males and females, respectively. However, the association between continuous variables of total PA and the risk of MACEs was only marginally significant in males [adjusted OR = 0.95 (95% CI, 0.94~1.00), p-value = 0.045] after adjusting for sociodemographic and lifestyle factors. In different age groups, participants over 44 years old (including 45–59 years old and over 60 years old) showed a lower risk of MACEs with the increasing daily PA, similar to the normal-weight individuals' risk. For overweight participants, we only observed a 32% lower risk of MACEs when comparing the top quartile with the bottom quartile of total PA. We further observed the relationship between total PA and lower risk of MACE in participants who lived in the rural region. In contrast, there was no significant association among urban region individuals. The association between PA and MACE was observed in participants without diabetes at the baseline survey, both in continuous and categorical variables of PA, but not in participants with diabetes (Supplementary Table 8).



Discussion

Physical activity (PA) has been considered a simple, low-cost, and widely applicable approach to preventing MACEs (34). With data from 34,597 individuals from the baseline survey of the cohort study in Shaanxi Province, we observed that higher total PA per day was related to a lower risk of MACEs in all participants. The subgroup analyses showed similar results in males, females, participants over 44 years old, those with normal weight, and rural region individuals. In addition, there was a dose-response relationship between total PA and the risk of MACEs when total PA levels exceeded 17.60 MET-h/d. However, the results suggested that higher total PA might not be better when exploring the relationship with CVD because no further reductions were observed over ~31.78 MET-h/d.

Prospective cohort analysis in US elderly adults proved that PA, mainly walking, was beneficial in reducing the incidence of coronary heart disease and stroke among elderly adults (35). Additionally, a community-based sample of adults from the electronic Framingham Heart Study (eFHS) in the US reported that every increase of 1,000 steps in habitual physical activity was related to a 0.2% lower predicted CVD risk (p-value = 3.2 × 10−4) (36). A Chinese population-based prospective cohort study found a negative relationship between total PA and the risk of major vascular events, with an adjusted hazard ratio that compared the top (≥33.8 MET-h/d) with the bottom (≤9.1 MET-h/d) quintiles of PA at 0.77 (95% CI, 0.74~0.80) (18). Results in this study were in line with available evidence from previous studies, with an adjusted OR of 0.95 (95% CI, 0.93~0.98) in all participants.

However, the most recent global comparative study from 2018 indicates that one in four adults did not meet the World Health Organization (WHO) recommendations on PA to benefit from improving their health and wellbeing (37). This is mainly because of dramatic urbanization, reduction in PA in the workplace, changes in modes of transport, and other aspects of lifestyle, including in China (38, 39). Although we found that every four MET-h/d increase in PA was related to a lower risk of MACEs, our results might suggest a threshold association between total PA and the risk of MACEs. However, given that this study was based on cross-sectional data, we could not prove the causality. Some studies have reported that extreme endurance exercise may be detrimental to cardiovascular health (40), but the extent to which this may be relevant to the general population is unclear. A study based on objectively measured PA from a large population-based cohort study found no evidence of a threshold for the inverse association between objectively measured moderate, vigorous, and total PA and CVD (41). One potential reason might be related to the intensity of PA in total PA. A prospective cohort study of UK Biobank participants reported that a higher level of moderate-intensity PA was related to a lower risk of heart failure even beyond the current WHO PA recommendations. However, vigorous-intensity PA might have a lower potential risk reduction of heart failure when it exceeds the guidelines (42).

The benefits of PA have been proven at both biological and disease-specific levels. Biologically, many studies have demonstrated that PA can attenuate cardiovascular changes by improving the functional capacity of the cardiovascular system, cardiac function (43), and metabolism (44). A community-based study in the United States found that higher PA levels were associated with proportionally greater left ventricular mass and end-diastolic volume and lower resting heart rate among populations free of clinically apparent cardiovascular disease (43). In addition, some studies revealed that some cellular pathways (e.g., the insulin-like growth factor 1/PI3K/Akt pathway and nitric oxide signaling pathway) (45) and molecular mechanisms were associated with the positive effect of PA on cardiovascular disease. For example, experimental studies on rats revealed that the expression of cardiac heat shock protein 72 (HSP72) was robustly activated by exercise, promoting cardio-protection against ischemia-reperfusion injury (46).

Females appeared to have a more significant association between total PA per day and the risk of MACEs than males in this study, which was in line with a previous study (10, 18, 47). A meta-analysis of 21 prospective studies showed that moderate levels of occupational PA were related to more significant effects in females, especially coronary heart disease, compared with males (10). One possible explanation for the difference between males and females is that the women's reported physical activity may have occurred against a higher “background” level of activity in terms of routine household tasks (e.g., preparing meals, doing laundry, and light housework) and caring duties (47). A multistage study in Australia reported that men aged 40–65 years old spend 3.96 h on a usual weekday and 4.93 h on a typical weekend day in sedentary leisure behavior (e.g., watching television and using a computer at home), which is higher than their female counterparts (48). These differing “background” levels of light activity and sedentary behavior may be critical regarding long-term health outcomes (49).

In addition, we observed a difference in age groups, with participants over 45 years showing a beneficial relationship between total PA per day and the risk of MACE, which was in line with a prior study. A study based on the European Prospective Investigation into Cancer (EPIC) Norfolk prospective population study reported that there was a significant inverse association between PA and the risk of CVD when comparing individuals with the highest level of PA to inactive people in the elderly (>65 years) and people aged 55–65 years old (50). In the BMI groups, we found an association between total PA per day and a lower risk of MACEs in those participants with average weight after adjusting for sociodemographic factors and lifestyle factors. Obese individuals have lower relative muscle strength than non-obese individuals and have an increased risk of musculoskeletal injury/pathology (51). A previous study reported that PA did not eliminate the risk of CVD associated with elevated BMI. However, physical activity attenuated the increased risk of obesity in relatively healthy populations (52). Furthermore, in the exploratory analysis, we only observed the association between total PA per day and a lower risk of MACE in the individuals who did not have diabetes but were not individuals with diabetes. The results were inconsistent with the current study. A population-based cohort of patients with type 2 diabetes reported that the active patient (obtained from the primary care records and evaluated by nurse practitioners) had a 29% lower risk of CVD events than the inactive group (53). The inconsistency in the results might have the following reasons: firstly, the outcomes of CVD and diabetes were self-reported. Due to the lower access to health services and chronic disease management levels in northwest China, the overall prevalence of self-reported diabetes and CVD was low in this cohort's baseline survey (22). Besides, this study is a cross-sectional design, which means it is difficult to explain the temporal of diabetes and CVD.

The major strength of this study is the large population sample recruited from Shaanxi Province in northwest China. We collected a sizable number of outcomes to investigate the relationship between total PA and the risk of MACEs. In addition, we quantified the amount of PA and assessed the risk of MACEs with which it was associated. Moreover, we examined the associations by adjusting for a comprehensive list of confounders, including sociodemographic factors and lifestyle factors, to reduce the potential confounding bias.

This study also had several limitations. First, this cross-sectional study could not prove the causality between PA and the risk of MACEs and had the risk of reverse causality between them. The objective measurement or continuous monitoring of PA levels between exposure and outcome would allow for more accurate conclusions and is a focus of future work. Second, we used a questionnaire to collect data about daily activity. Due to differential measurement errors of self-reported questionnaires and incomplete coverage of PA types, there was uncertainty about the strength of this association (41). A study from a nationally representative sample of United States adults found that MVPA measured using accelerometers showed a stronger relationship with physiological and anthropometric biomarkers than self-reported MVPA (54). In addition, a multicenter study involving 10 regional test centers throughout Norway reported that the correlation coefficients between the International Physical Activity Questionnaire and objectively measured PA (by accelerometers) ranged from 0.20 to 0.46. Higher activity and intensity levels might be related to the increased difference between self-reported and accelerometer-measured MVPA (55). Thus, misreporting activity levels might have led to potential bias in the relationship between PA and the risk of MACE compared with objective PA measurement. However, for our study's large population, self-reported questionnaires still have some advantages, e.g., they are easy to manage during the data collection, are low-cost, and can collect detailed information on the activities performed (56). In addition, the primary outcome of this analysis was also collected by questionnaire, which cannot fully reflect the clinical outcomes of major cardiovascular events. Third, although we adjusted for confounders among sociodemographic and lifestyle factors, there might have still been residual confounding because of unknown and unmeasured factors (e.g., lipids, medication history, and the use of pharmacological treatments) or bias (e.g., recall bias). Thus, future research should focus on objective indicators to evaluate the effect of PA on CVD, such as cardiorespiratory fitness (57) and cardio-metabolic risk biomarkers (58). Finally, given that the mean age in this study was 50.15 years, the findings might not be generalizable to younger populations.

Controlling the lifestyle of CVD, including diet and physical activity, and reducing their geographical inequity should be critical points in addressing the daunting CVD burden in China (59). However, compared with central and eastern China, the region of northwest China had low economic and medical levels and unhealthy lifestyle behavior, which were the influence factors in the prevention of CVD (22). Our study results might help to give a clue in developing regional CVD prevention guidelines. To be more practical, we observed each four MET-h/d higher activity (~1 h of brisk walking per day) was associated with a 5% lower risk of MACE. Further research is needed to explore the causality between PA and the incidence of CVD in northwest China.



Conclusions

In conclusion, higher levels of total PA were related to lower risks of MACEs in adults from northwest China. In addition, there was a “U”-shaped dose-response relationship between total PA and the risk of MACEs when total PA exceeded 17.60 MET-h/d. Future prospective studies should focus on device-measured PA (e.g., accelerometers or pedometers) or domain-specific PA (e.g., leisure-time PA and occupational PA), providing robust evidence to develop PA guidelines as an effective intervention strategy for CVD in the Chinese population.
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Background: Several studies have shown that suboptimal health in men can result in poor reproductive health outcomes. The factors associated include lifestyle exposures and poor health-seeking behavior. The poor reproductive health outcomes can be mitigated through preconception care (PCC). PCC services for men are however rare. This qualitative study explored views about men's need for PCC in Nigeria.

Methods: This exploratory qualitative study was done in Ibadan North Local Government Area, Oyo State, Nigeria. Focus group discussions were held with 12 religious leaders, 22 men and 23 women of reproductive age at the community level. There were key informant interviews with two community leaders and 26 health workers including specialist physicians and nurses at the primary, secondary, and tertiary health care levels. Transcribed data were analyzed thematically using inductive coding on MAXQDA.

Results: The reasons participants proffered for men's health requiring attention included men's genetic contribution to pregnancy, treatment of low sperm count, and preventing transmission of infection to their partners. Participants stated however that men are often reluctant about accessing health services until complications arise. Opinions differed on men's need for PCC: while some believed that men need PCC, others expressed contrary views stating that men do not require PCC as the service is more appropriate for women.

Conclusion: Successful deployment and uptake of PCC services require the availability of the services and improved awareness about the need to optimize men's health along with that of their partners.

KEYWORDS
  preconception care, men's reproductive health, preconception care need, Nigeria, men's attitude to health care


Introduction

The preconception period refers to the time when a couple of reproductive age has the potential to achieve conception (1). The concept of preconception health refers to an individual's biopsychosocial wellness during the preconception period (1, 2). Preconception care (PCC) is the provision of biomedical, behavioral, and social health interventions to women and couples before conception occurs, aimed at improving their health status, and reducing behaviors and individual and environmental factors that could contribute to poor maternal and child health outcomes (3, 4). Although women have been the target of PCC programs, the importance of PCC for men is gaining momentum because their preconception health affects their biological, and genetic contributions to pregnancy outcomes (5–7). PCC interventions for men include a reproductive health plan, health assessment, health promotion, and clinical and psychosocial interventions to improve adolescent and young men's health (5, 8–10). PCC for men serves a dual function—it optimizes men's overall health through disease prevention and health promotion interventions and encourages them to support women's preconception health status and reproductive plans (5, 10–13). Men also need reproductive planning with their partners, a component of PCC that assists individuals and couples to decide if, when, and how many children they want to have while ensuring health is optimized before conception (14, 15). Additionally, involving men in reproductive life planning through preconception counseling can ensure better preparation for parental responsibilities and improve reproductive health outcomes by encouraging positive perinatal care choices and health-seeking behavior while supporting maternal health decisions (7). More importantly, PCC for men is an opportunity to improve men's overall health through health promotion and disease prevention interventions (5).

Male involvement in reproductive health issues has however been hampered by men's view that women have more rights in reproductive health since they are the ones who get pregnant (16, 17). Studies among men in the United Kingdom, the United States, and Netherlands reported that men believed they do not have a voice in reproductive health issues, and as such discussions typically focus on women (16–18). A systematic review of studies on men's knowledge and attitudes toward fertility issues revealed that men generally have poor knowledge about fertility and the factors that can influence conception (19). Several studies have however shown that environmental and lifestyle exposures in men are associated with changes in the sperm genome (7, 10, 20–22). These changes have been linked with low sperm motility, increased time to pregnancy in partners, the subsequent occurrence of birth defects, and a negative impact on the future health of children (7, 10, 22, 23). The implicated environmental exposures and lifestyle issues can be addressed during the preconception period, a critical window when both paternal and maternal health can be optimized to improve reproductive health outcomes (24, 25).

Beyond optimizing men's health, reproductive planning is an important aspect of PCC in paternalistic societies like Nigeria where men often desire more children than women. The 2018 Nigeria Demographic and Health Survey (NDHS) reported that men desired at least one child more on average compared with women (26). PCC through reproductive planning can open up conversations around fertility preferences and address the discrepancy in the desire for more children among couples (27). This is particularly critical given that parenthood is culturally believed to signify maturity in many Nigerian communities and is only socially acceptable within marriage (28–30). Within the community setting in Nigeria therefore, and among the Christian and Islamic religious bodies, anecdotal reports state that leaders often provide premarital counseling to couples who are preparing for marriage. Some of the content of the counseling has been reported to include aspects of preconception care (30).

PCC services are however not yet established in many low- and middle-income countries (LMICs) including Nigeria. Existing PCC studies have assessed the provision of PCC by health workers and uptake among women of reproductive age. Evidence shows that where available, PCC services are provided opportunistically or as requested by clients, who are mostly women (30, 31). There is still a gap in the understanding of PCC services for men. With the increasing awareness of the vital role men play in reproductive health, it is critical to include men in conversations about PCC while the services are in the initial stages of development and deployment. This study, therefore, explored the perception about men's need for PCC among adult men and women, religious and community leaders, and health care providers in Nigeria. The data for this article is part of a study that explored the need for and feasibility of PCC services within the Nigerian health system.



Materials and methods

This exploratory qualitative study followed an ontological assumption that each potential participant has a different understanding of men's need for PCC based on their personal experiences (32). The exploration, therefore, shows multiple perspectives about men's need for PCC in Nigeria. The views of different individuals within the health system and at the community level are presented as themes developed from the data (32). The study employed focus group discussions (FGDs) and key informant interviews (KIIs). The findings are triangulated with emphasis placed on the practical implications of these varying perspectives (32–34).


Study area

Politically, Nigeria is divided into 36 states and the federal capital territory. Oyo State where the study was done is located in the southwest and has 33 local government areas (LGAs), five of which are within Ibadan, the capital city. The study was conducted in Ibadan North LGA, one of the urban LGAs selected because it has health facilities at the primary, secondary, and tertiary levels of care. The Nigerian health system operates at three levels of specialization increasing from primary to secondary and tertiary. The services provided in the Nigerian health care system include basic health services including primary prevention and treatment of minor ailments at the primary level. The primary health centers are located at the ward level of political administration and are supervised by Ward Development Committees as part of the community participation arm of primary health care (35, 36). Specialized care is offered at the secondary and tertiary levels of health care (37, 38). There is a two-way referral system through which patients are referred to higher levels when more specialized services are needed or stepped down to lower levels when the specialized services are no longer required (35, 36). The roles played by the health workers at the three levels, therefore, increase in complexity depending on whether they are at the primary, secondary or tertiary level of health care.



Study population and participant selection

The study population included health workers at the primary, secondary, and tertiary levels of care as well as community members including community and religious leaders. Details of the participant distribution are shown in Table 1. The health workers were purposively selected based on their specialties and roles in providing health services to men and women in the reproductive age bracket. Recruitment of health care workers at the three levels of care was to ensure adequate representation of the varying roles within the health system. The specialties represented in the study sample are shown in Table 1. The number of participants at the three levels reflects the distribution of health workers within the health system in the selected LGA. Inclusion of community and religious leaders was because of their involvement in providing premarital counseling within their communities and religious organizations. The community leaders recruited for this study were identified from the Ward Development Committee overseeing the primary health care center within the study area. The religious leaders were recruited through the local branch of the national umbrella Christian and Muslim organizations. The community leaders assisted with the recruitment of the community members purposively selecting men and women between 18 and 49 years.


TABLE 1 Distribution of the study population.
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Data collection

Using information obtained from PCC literature, interview guides with open-ended questions were prepared for the study. The guides for the community-level interviews were translated into Yoruba, the local language and back-translated to ensure consistency of meaning. Two qualitative researchers participated in the content validation of the tools, after which the guides were pretested, and ambiguous questions deleted or modified before data collection. The participants selected their preferred language for the interviews/discussions and the version of the tool used (English or Yoruba) depended on their selection. As an introductory question, the health workers were asked “In your opinion, do women of childbearing age require care that is different in any way from other patients who are seen in your practice? How about men between ages 15 and 59 years?” For the FGD participants at the community level, the introductory question was “What are the things that you believe are important for the health of couples who are trying to have a baby?” The participants were then asked to provide their opinion about what PCC involves—definitions and components. These findings have been published elsewhere (30).

For clarity and consistency across the interviews and for the diverse study participants, the following explanation of PCC was provided: Preconception care is a special type of care provided for women of reproductive age before pregnancy to detect, treat or counsel them about pre-existing medical and social conditions that can endanger pregnancy. Preconception care for men is also important as their health affects their biologic and genetic contributions to pregnancy outcomes. The goal of preconception care is to ensure that the parents are in an optimal state of health before pregnancy occurs. It includes screening, counseling, and treatment of pre-existing medical conditions as well as reproductive life planning. Following this description, the participants were asked to provide their opinion about the relevance of PCC services to men's health. The probes applied in reference to the explanation of PCC provided included: “To what extent would you say an understanding of preconception care is important to men's health? In your opinion, how much do men require distinct preconception care services?”

The first author supervised the data collection. Having worked with many of the health care providers previously, she did not participate directly in the data collection to avoid influencing the participants' responses. A team of research assistants including Masters Students and recent Masters Graduates in the Faculty of Public Health of the University of Ibadan, Nigeria facilitated the face-to-face interviews between March and October 2018. To ensure consistency in the data collection, the same set of facilitators conducted the IDIs and FGDs. The facilitators included three women and three men working in pairs who had prior experience in conducting qualitative interviews but no prior experience in PCC services. A 1-day training aimed specifically at familiarizing the research assistants with the concept of PCC and the data collection tools was held before data collection. The male facilitators led the interviews and FGDs with the male participants while the female facilitators led the interviews and FGDs with the female participants. The facilitators made field notes which were discussed during the debriefing meetings held with the first author for feedback, review, and planning of subsequent interviews. None of the research assistants had any prior relationship with the study participants. The interviews were conducted at a location of preference for the participants, a venue within the community for the FGDs, and the offices of the health workers. The discussions and interviews lasted between 30 min to an hour. There were eight focus group discussions (FGDs) with the community members who were grouped by sex (male and female), marital status (single and married), and educational status (basic education and above and less than basic education). This categorization of participants at the community level was to ensure some homogeneity and encourage freedom of expression during the discussions (39, 40). Two FGDs were held with the religious leaders (Christian and Muslim), two in-depth interviews (IDIs) with the community leaders (male and female), and 26 IDIs with the health care providers. Data collection was discontinued when new information was no longer being obtained from the interviews implying that saturation had been achieved (41).



Data management and analysis

The facilitators transcribed the interview recordings verbatim and translated as needed (for those conducted in Yoruba). The recordings were saved in a password-protected computer accessible only to the authors and deleted off the digital recorders. The first author read the transcripts, integrated them with the facilitators' field notes, removed transcription errors from the data and edited where necessary to ensure consistency with the audio recordings. The health worker transcripts were returned to the participants for review and the minimal (mainly editorial), corrections made were effected after which the transcripts were de-identified. This member-check was to improve the credibility of the data by ensuring accuracy of the transcripts prior to coding and analysis (42). For the FGDs, the facilitators summarized responses as the discussions progressed to ensure the viewpoint expressed was understood and correctly captured. Thematic analysis using inductive coding was applied in analyzing the data (43, 44). To avoid bias and enhance trustworthiness in the analysis, two independent coders who are not authors on this paper read through a sample of the transcripts and developed codes inductively. A consensus meeting between the independent coders and the first author was held to discuss the codes and reach an agreement on code definitions and themes. The total of 15 codes identified were merged into four main themes and subthemes which the first author applied to the data and supportive quotes were identified for inclusion in the paper. The data analysis was done using MAXQDA 2018 (45). The preparation of this article was guided by the Consolidated Criteria for Reporting Qualitative Research (COREQ) (41).



Ethical considerations

The study was performed following the principles of the Declaration of Helsinki. Participants were provided with an information sheet detailing the study process and implications. Participation was voluntary with minimal risks; consent both for participation and recording of the interviews or discussions was obtained from all participants. No identifying data was collected, and the transcripts were saved in a password-protected computer accessible only to the authors. Ethical approval was received from the Oyo State Ministry of Health (Approval number AD/13/479/565), the University of Ibadan/University College Hospital (UI/UCH) Institution Review Board (UI/EC/17/0390), and the Wits Human Research Ethics Committee (Medical; Clearance number M171054).




Results


Sociodemographic information

There were 85 participants including men and women community members, community and religious leaders, and health workers (Table 1). All the potential participants who were approached agreed to participate in the study. The sociodemographic characteristics of the participants is shown in Table 2.


TABLE 2 Age and sex distribution of the study participants.

[image: Table 2]



Themes and subthemes

Four main themes were identified from the data as shown in Table 3. These themes are described in the following sections with supporting quotes.


TABLE 3 Themes derived from the data.

[image: Table 3]


The importance of male fertility

All the groups of participants believed that health care for men should include a focus on male infertility. The participants also stated that PCC may be an opportunity to address male infertility as highlighted in the two subthemes.


Health care for men should address infertility

At the community level, the concern for men's health was mainly about their role in the fertility equation with several participants describing the possibility of low sperm count and the need to address it. The health workers also spoke extensively about the need to address infertility in men because when couples have challenges with conception the usual impression is that the woman has a problem whereas the problem may be solved by addressing the man's health.

Also, to buttress what they've been saying, men have to go for check-up too because there are some men that have low sperm count. I also think men should avoid certain food items that could cause low sperm count or that could hinder them from getting their wives pregnant.—FGD Participant1; Single Women Less than Basic Education FGD

Also, the sperm cells of the man may not be fertile. This can be treated if it is detected during tests by the doctor.—FGD Participant1; Married Women Basic Education and Above

It is also possible that the husband may have low sperm count and that may lead to infertility.—FGD Participant1; Single Men Less than Basic Education



PCC for men can address potential causes of infertility

Following up oengn the need for men's health care to address infertility, some of the health workers held the view that PCC for men may be an opportunity to address potential causes of infertility. They however stated that most men are unaware of their need for such care and do not present to the health facility for it. They went further to state that there are no programs targeted at men's health specifically within the Nigerian health care space.

Yes, they need it please. The reason is that some diseases occur in childhood that can cause infertility in men and most of the time they will say the problem is with the woman. So men too need to go to the hospital and check themselves, check their sperm counts.—Public Health Nurse; Primary Care Level

I believe men do though most of the time they do not present themselves or they are not aware they need such care too. I don't think they are really aware or maybe it's the Nigerian system. I don't think we have any program for men or young boys or any program to train them or prepare them for fatherhood.—Public Health Nurse; Tertiary Care Level (ICH)




Why men's health requires attention

The participants gave their opinions about the importance of specific health care for men including prevention of transmission of infections to partners, providing support to partners, and the potential impact of men's health on future children.


Preventing transmission of infection

Some of the participants believed that there is a need for specific health services for men to screen and provide treatments that would prevent the transmission of infection to their partners.

It is important for the man too to take care of himself before he sleeps with the woman and gets her pregnant and it is important that they go for check-up so that neither of them infects the other.—Female Community Leader



Providing support to partners

The supportive role of men to their partners was highlighted as another reason for paying attention to men's health. During visits to health facilities, information on women's health could be given to the men, enabling them to provide evidence-based care to their partners.

The youths, the husband and wife should both have preconception care in order to add to their knowledge so that they will know what to do per time. For example, they will be enlightened on the kind of food the wife must eat before and during pregnancy and the kind of work, she must do.—FGD Participant1; Single Men Basic Education and Above



Potential impact on the health of future children

The pediatric specialists provided reasons for men requiring health care, mainly concerning the effect of men's health on the overall health of their families. The potential impact of a man's health on his contribution to the genetic pool of his child was stated. Also highlighted was the key role of men as breadwinners for their families which may be impacted negatively by poor health.

Yes, the health of men of reproductive age is also important. Why is it important? This may sound a bit selfish but a man is typically the breadwinner in our setting. If he lives a short life that means the woman and the children are going to be in trouble. So, he has to be healthy so that he can take care of his wife financially and be the father figure for the children so they can be psychologically stable and secure.—Pediatric Cardiologist; Tertiary Care Level

Well, for example, psychological or mental health problems can affect the baby because the way the father views things and the decisions he takes can have negative or positive impact on the baby. Also, he will pass on some genes that will affect the baby.—Pediatrician; Tertiary Care Level




How men receive or respond to health care

The health workers described men as being reluctant to seek health care. They stated that in their experience men tend to be less open about their reproductive health needs until a problem arises that they are unable to handle. Adolescent men often request help from health workers when pubertal changes begin and they need reassurance. Older men are often not seen in the clinics until they have questions about fertility which usually arise when their wives are unable to attain conception at the desired time.

… Men will not come out the way women will just come out and say this is what I'm feeling. You know men, they will just be perambulating and until you send them for some tests, then they will come and start to ask questions after getting their results. That is when you can counsel on the issues; either low or zero sperm count.—Secondary Health Care Level Nurse

Mostly, you know men don't usually have problem and when they have, they don't own up on time but most of those we see are in the younger age group and that is where adolescent care comes in. During adolescence they start seeing changes in their bodies and are confused. Psychologically and emotionally you have to stabilize them and let them know that it's a normal phase. But for infertility in men, it usually comes up later in life and it is even the woman that presents first.—Family Physician; Tertiary Care Level



Opinions about men's need for PCC

The opinions about whether men require PCC or not varied among the study population. While some participants believed men need PCC and should receive it, others believed that men do not need PCC at all or as much as women do.


Men need PCC

Medical screening is necessary to prevent pregnancy complications

At the community level, participants were of the opinion that PCC should not just be for women. Highlighting the man's role in pregnancy outcomes, they stated that the medical tests recommended during the preconception period should include both men and women. The possibility of low sperm counts leading to infertility came up in many of the discussions and was described as potentially amenable to PCC. The importance of the blood group and genotype in the occurrence of birth complications and having babies with sickle cell disorder was also mentioned.

The couple must have some medical tests done. These include genotype test, blood group, and HIV test in order to prevent complications arising after marriage. It should not just be about women; men also need to be taken care of. In one of the programs that we just had, we found some men had health problems. Some had low sperm counts and did not know the cause until they visited the hospital. So, like has been said it is important for men to have medical check-ups too so that they will be in good health before pregnancy.—FGD Participant4; Christian Clergy

If the man has an infection, the new-born child will be affected by whatever disease he has. And if the man is healthy and the woman has a disease, their child will also be affected by that disease, because one of the sources from which the child is coming already has a defect. So, the man needs to examine himself, and go for a check-up to determine if he is healthy enough to be a father.—FGD Participant4; Muslim Clergy

From my perspective, it is important for both of them to know about preconception care when planning to get pregnant because both of them may belong to the blood group AS.—FGD Participant1; Single Men Less than Basic Education

The man that wants to impregnate his wife should go for a blood test. Some issues with their blood group and genotype can cause complications or they can give birth to a child with sickle cell. But if they have gone through a series of medical tests, the doctor will know the kind of treatment to be given to them after they have identified if they have any disease.—FGD Participant1; Married Women Basic Education and Above



Men need PCC but women need it more

On the other hand, some the health workers expressed the opinion that although men require PCC, their reproductive health tends to be neglected in favor of women's health both socially and medically. This neglect of men's health in favor of women is believed to stem from the fact that women's health is believed to require more attention because they are the ones who become pregnant. From the cultural perspective, the expectations regarding fertility in society are often skewed more toward women than men.

Men require care also but medically and also socially we tend to neglect the reproductive aspect of men's health unless they have problems with infertility and the like. However, I believe they also need preconception care.—Ob/Gyn; Secondary Care Level

Men also need preconception care but not as much as women.—Community Physician 1; Tertiary Care Level

It is usually when men have problems that we attend to them specially because even in our culture we don't believe they have problems with conception, it's usually women. You know, even if there is infertility between husband and wife, and it is the husband who has the problem, it is always assumed first that it is the woman.— Public Health Nurse; Tertiary Care Level (Community Medicine)



Men do not need PCC

Some of the married men expressed the opinion that there is no need for men to have PCC. Men are expected to be healthy and care for their families and should not need special attention to their health, they opined.

Well to my own understanding, we are the men of the house and if we are healthy, we should go out and look for what the family will eat. I have to go out because if I stay at home, there is nothing to eat. I don't think men need any special care.—FGD Participant1; Married Men Less than Basic Education

Stating the assumption that men are generally healthy, some of the health workers were categorical in the expression of their belief that men do not need PCC. Some health workers stated that men would benefit from access to health care but not PCC while others were not aware of PCC services for men.

Whether men need care that is different, I don't think they do except if there are special considerations.—Community Physician 2; Tertiary Care Level

They require care but not preconception care, just normal health care.—Pediatrician; Secondary Care Level

Interestingly, I am just hearing that for the first time. I have not heard about preconception care for men before. I didn't even know that services like that existed.—Ob/Gyn; Secondary Care Level [Private]

We see men of that age but we don't ask them if their wife is about to conceive; our aim for all patients really is to get optimal glucose control, blood pressure control, make sure they are optimally healthy at all times … maybe the urologists will be able to tell us better. But a normal man walking down the street I think they are healthy.—Endocrinologist; Tertiary Care Level






Discussion

This qualitative exploration revealed different views about men's need for PCC among the study participants. Identifying the importance of men's genetic contribution to pregnancy outcomes and men's role within the family, participants stated the belief that there is a need to pay attention to men's health. They however described men as being hesitant to seek health care, which poses a challenge to them receiving the attention they require timeously. Speaking specifically about PCC, opinions were diverse with respect to its relevance to men's health. While some of the participants believed that PCC is important for men, some stated that PCC is more essential for women than men while others disagreed emphasizing that men have no need for PCC.

Most African communities place a high premium on childbearing and this is the case in Nigeria where the study was done. Childbearing is important regardless of gender and pregnancy is culturally expected soon after marriage, although women are often the focus of attention in this regard more than men (30). The emphasis on low sperm counts and its impact on pregnancy desire is therefore logical in the context. Many of the participants viewed prevention and treatment of low sperm count and other potential causes of infertility as important reasons to address men's health. In addition, the importance of preventing transmission of infections to their partners and potentially transferring genetic diseases to their children was also highlighted. Research abounds on the genetic influences of men's environmental and lifestyle exposures and the impact of these on reproductive health outcomes (1, 7, 21–23). In societies where childbearing has a high value, PCC is relevant to addressing factors that can potentially cause delay or prevent the attainment of fatherhood.

Some of the participants also described the important roles men play in supporting their partners through pregnancy and childbirth once they have the needed information. PCC can be an opportunity to provide health information to couples ahead of pregnancy. Extant literature has documented that apart from being beneficial to the men themselves, providing PCC for men increases the likelihood of their female partners adhering to the lifestyle changes needed for optimal preconception health (10). For men who do not believe they need PCC, support for their partners' health can be a strategy to encourage them to access the service. Once in the system, they can then be provided with other services that will be beneficial for their health.

Similar to what is known for women, male fecundity and fertility can also be negatively impacted by risk factors such as stress, environmental toxins, excessive alcohol consumption, use of tobacco and other harmful substances, and obesity (7, 21–23). Unlike the services available for women through maternal health care, however, men's health has not been similarly addressed. Although there is some evidence that men who are preparing to be fathers may be concerned about their health, they may not be receiving adequate information about risk factors and critical issues because health care providers are not aware or trained to provide the service (10, 46). A study among Nigerian women with pre-existing medical conditions showed missed opportunities for PCC services despite regular contact with the health system on account of their past medical history (47). These factors, coupled with a lack of awareness among health care workers as described in this study may explain the reluctance with which men approach reproductive health services. To combat this reluctance, there is a need for improved awareness of the importance of men's overall and reproductive health among health care providers and at the community level.

Community and religious leaders are able to fill the gap in raising awareness about men's health at the community level. This is because besides exercising authority within their sphere of influence, the community members have implicit trust in them as sources of information and custodians of culture establishing and protecting traditional norms (48). Extant literature documents the importance role that community and religious leaders play as change agents and gatekeepers at the community level (49–51). Instances of this influence are largely related to maternal and child health, including family planning (49), prevention of HIV (48), protecting and improving child health, (51) among other health issues. An extension of their role to include men's health care is possible especially in communities where they provide premarital counseling. It is therefore important to involve community and religious leaders in the advocacy and awareness campaigns for men's health care including PCC.

The perception that PCC is more important for women than men has been documented previously where the participants stated that the term PCC appears to be targeted toward women because they are the ones who become pregnant (30, 52, 53). Participants in these studies opined that some health behaviors such as alcohol consumption and tobacco use were more relevant for men than women. They, therefore, believed PCC should be applicable directly to men and not only to women. In other studies, participants expressed the opinion that both men and women need to be involved in the pregnancy process right from the preconception period (17, 54). Similar perceptions could have influenced the different views expressed in the current study. Those who hold to the opinion that a more inclusive terminology is required are more likely to believe that there is a need for PCC services to be targeted at men compared with those whose opinion is that women require PCC in order to be prepared for pregnancy. Although PCC originally focused on women and the interventions provided addressed maternal health and access to health care, the benefits extended to neonatal, infant, and child health. The acknowledgment of the role of men's health has led to an expansion of PCC to include men's health (9). To improve uptake of PCC services among men, this understanding needs to be emphasized through training of health care providers and improved awareness within community settings.

This study is novel in its presentation of viewpoints about men's reproductive health needs with a focus on PCC. Although limited in terms of the context of the study, the perception among the health care providers, community members and community and religious leaders has not been documented previously. The viewpoints expressed may be therefore transferable to similar contexts within many LMICs. The also raises questions for further research into factors influencing men's healthcare seeking behavior which may be explored at community and health service level.



Conclusion

Although many of this study's participants identified the need to provide health services for men, reluctance to access health services among men was highlighted. This reluctance could be due to a lack of perception of need among men, especially with regard to PCC. The views proffered concerning men's need for PCC varied from an agreement that PCC is required to denial of the need for such services among men. This variation in opinion cut across the different participant groups highlighting the need for improved awareness about men's reproductive health needs both among health workers and at the community level. This variation speaks to the low level of attention given to men's reproductive health. In addition, the lack of inclusion of men's health in health policies and programs may explain some of the opinions expressed in this study. Since PCC service provision is still rudimentary in Nigeria, successful deployment and uptake will require inclusion of men's need for PCC in health-related policy updates, adequate training of health workers on PCC services and improved awareness at the community level. Future research may examine the possible role of community and religious leaders in encouraging men's uptake of reproductive health care and the acceptability of PCC services for men on a broader scale across other communities in sub-Saharan Africa.
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Introduction: Human immunodeficiency virus (HIV) infection continues to be a major public health problem in Ethiopia. Previous studies have described risky sexual behavior and associated factors among HIV–positive people. These studies, however, did not use a model of unsafe sexual behavior that could address both subjective and objective factors of sexual activity, and there is no study that examines the distal aspects of risky sexual behavior among people living with HIV/AIDS in Ethiopia. Therefore, this study aimed to examine the risky sexual behavior among people living with HIV/AIDS using a model of unsafe sexual behavior.

Methods: An institutional-based study was conducted from March to April 2022. The sample size was determined by using Sloven's formula. In this study, both quantitative and qualitative methods were employed. Study participants were selected using systematic sampling method. An interviewer-administered questionnaire was used to collect the data. Descriptive statistics and correlation tests were computed to analyze the data. The qualitative data was analyzed thematically.

Results: This study included a total of 181 PLWHA clients. The average score for participants' perception regarding the facts of HIV/AIDS was 48.7% (95% CI: 38.9, 58.4). Three months prior to the study, 46.3% of study participants had engaged in at least one risky sexual activity (95% CI: 33.8, 65.4). The correlation model revealed a positive correlation between living in a rural area and risky sexual behavior (p-value = 0.001). Furthermore, a poor perception of HIV risks was associated with risky sexual behavior (p-value = 0.003). Economic issues, stigma and discrimination, and usage of substances were also identified as contributing factors to unsafe sexual activity in the qualitative data.

Conclusions: A high proportion of PLWHA clients had engaged in at least one risky sexual activity in the 3 months prior to the study. It is not enough to be on ART; additional educational interventions that shape the sexual behavior of PLWHA clients must be considered.

KEYWORDS
 sexual practice, HIV/AIDS, unsafe sex, risky behavior, Ethiopia


Introduction

Human immunodeficiency virus (HIV) infection continued to be a major public health problem in Ethiopia (1, 2). The country was one of the fourth countries that reported the highest number of new HIV infected individuals in Africa (3), whereby 22,300 people were newly infected and 690,000 were living with HIV/ acquired immune deficiency syndrome (AIDS) at the end of 2018 (4). HIV/AIDS was responsible for an estimated 34% of all young adult death rates in Ethiopia, and 66.3% of all young adult deaths in urban Ethiopia between the ages of 15–49 (5, 6). The national prevalence of HIV infection in Ethiopia is 0.9% in 2016 (7).

Because of the expansion of antiretroviral therapy (ART) services, people living with HIV/AIDS (PLWHA) are now in better health. A large number of HIV-positive people take ART drugs, and the majority of them believe they are not at risk of transmitting the virus, leading them to engage in risky sexual activity (8). In fact, ART decreases patients' viral loads to undetectable levels, leading to the false impression that they are no longer infectious (9, 10). However, it is important to remember that risky sexual behavior puts people at risk for a range of sexual-related problems such as contracting STIs, unintended pregnancies, and septic abortions (3, 4, 8). Available studies reported that risky sexual practices expose PLWHA clients to new HIV strains resistant to antiretroviral therapy (ART) (5, 11). Accordingly, regardless of whether or not ART is used, adopting safer sex practices is critical for preventing HIV transmission in areas where a substantial number of individuals are living with HIV/AIDS such as Ethiopia (5, 12).

The previous studies have described risky sexual behavior and associated factors among people living with HIV/AIDS. These studies only describe having multiple partners, using condoms inconsistently, sharing needles and syringes to inject drugs, and disclosing status from partners as risky sexual behavior for PLWHA (7, 13, 14). Besides, these studies, however, did not use a model of unsafe sexual behavior that could address both subjective and objective factors of sexual activity.

To the best of our knowledge, there is no study that examines the distal aspects of risky sexual behavior such as societal norms and beliefs about HIV/AIDS, as well as the commoditization of sex as a source of money among people living with HIV/AIDS in Ethiopia. Therefore, this study aimed to examine the risky sexual behavior among people living with HIV/AIDS using a model of unsafe sexual behavior. This model could help better understand risky sexual practices precisely because the model incorporates three interactive components: personal factors, and proximal and distal contexts that best explain risky sexual practices, particularly in the context of HIV/AIDS.



Methods


Study design, setting and period

A mixed-method study that included both quantitative and qualitative data was conducted from March to April 2022 in 4 health facilities in Andabet district, Amhara regional state, Ethiopia. The district is located 710 kilometers away from Addis Ababa (capital city of Ethiopia) and 150 kilometers far from Bahir Dar city (the city of Amhara regional state). The district has an estimated total population of 145, 208. Of these, only 3.4% of the population lived in the urban area. Currently, a total of 296 clients registered and started ART in the four health facilities in the district.



Study population

The study participants were PLWHA who attended their ART in four health facilities; namely Andabet primary hospital, Andabet Health center and Jaragedu health center. The study comprised registered PLWHA clients. Those clients under the age of 18 and those who were seriously ill were excluded from the study.



Sample size and sampling techniques

The sample size for quantitative data was determined by using Sloven's formula because of its simplicity and the formula assumes a small population variance (15). The formula is given by [image: image] where n is the sample size, N is the eligible population size (N = 296) and e is the margin of error (0.05). Adding a non-response rate of 10%, the total sample size of 188 participants was selected. Both quantitative and qualitative methods were employed. Study participants were selected using systematic sampling method. Additionally, twelve in-depth interviews (seven female and five male participants) were arranged based on the need of the study.




Measurements

Risky sexual behavior was assessed by using a model of unsafe sexual behavior. This model is the most commonly used model to explain risky sexual behaviors in the context of HIV/AIDS. It identifies three factors that influence sexual behavior: personal, proximal and distal context (16).

The personal factors (factors that affect risky sexual behaviors from within the person) include the participants' knowledge and perception of HIV risks. Knowledge questions in relation to facts about HIV/AIDS were: What are the ways of HIV transmission? What are the preventive methods for HIV infection? Respondents answered either “Yes” or “No” from the listed options. Based on these questions, participants' knowledge of HIV/AIDS were calculated to classify the respondents into two groups. Respondents who scored the mean and above the mean score of correctly answered questions were classified as knowledgeable, and less than the mean score of correct answers were classified as not knowledgeable about facts in relation to HIV/AIDS.

The participants' perception of HIV/AIDS was assessed by 13 perception-related questions. The questions were three-point Likert-scale items (1 = Agree, 2 = Neutral, and 3 = Disagree). Respondents could answer either “agree”, “neutral” or “disagree” from the listed options. Respondents who scored the mean and above the mean score of the correctly answered questions were classified as having a good perception of HIV risks.

Proximal factors (interpersonal relationships and social conditions) include access to HIV/AIDS information, access to free condoms, getting into forced sexual intercourse, having multiple sexual partners, disclosure of HIV status to a sexual partner(s), talking or introducing condoms during a sexual encounter, ever had sexual intercourse without a condom, and had sex after using substances (drinking alcohol and chewing chat). These variables were assessed by asking study participants about their experience of sexual activity in the 3 months prior to the study. Respondents could answer either “Yes” or “No” and “Yes” answers were considered as having risky sexual activity.

Distal factors include both cultural and structural factors. Cultural factors encompass societal norms and beliefs of the society toward sexual behavior. Structural factors comprise residency (comparison of urban and rural on sexual behavior), and economic status (such as poverty as commoditization of sex). Since these factors are relatively influenced by norms and beliefs of the local community, the variables were explored through an in-depth interview (qualitatively). The interview guide was: Why do PLWHA clients engage in risky sexual activity such as unprotected sex, and commercial sex?

To measure the overall risky sexual behavior of the respondents, the following two variables were used: having multiple sexual partners and inconsistent condom use within 3 months prior to the study. Both variables were measured by “Yes” and “No” questions, and if the respondent's answer was “Yes” for either of the above variables, then he or she was considered as having risky sexual behavior.


Data collection

An interviewer-administered questionnaire was used to collect the data. The questionnaire was pre-tested and designed first in English and then translated into Amharic (native language). The questionnaires were adapted from previous literature (17–19). Exit interviews were applied by trained enumerators. Five diploma nurses have participated in the data collection. Data completeness was checked by the investigators. For qualitative data, an open-ended guide was prepared to explore perceptions of sexual behavior.

The in-depth interviews were conducted in the local language until no new findings emerged. Study participants were given a subsequent code number based on their registration (respondent number). In addition to audio recording, written notes were taken from the depth interviews.



Data processing and analysis

The quantitative data were entered into SPSS version 21. Descriptive statistics were computed to explore the data. A correlation test was performed to analyze the data. And finally, the results of the quantitative data were presented in texts and tables with a p-value.

For qualitative data, the recorded data were transcribed verbatim in the Amharic language (national language). The typed narratives were then translated into English and verified for accuracy. No computer software was used for qualitative data analysis. The investigators read and reread the transcripts to be familiar with the data and a set of codes were developed to describe groups of categories with similar meanings. The grouped categories were refined and themes were generated from the text data manually. Direct quotations of participants' interviews were presented in italics to highlight key findings.



Ethical considerations

Ethical approval was obtained from the research and ethical review committee of Bahir Dar University. Written informed consent was obtained from each study participant. All the information obtained from participants was kept confidential throughout the process of study, and the name of the participant was replaced by a code. Withdrawal from the study at any point if they wished was assured.




Results


Socio-demographic characteristics of respondents

One hundred eighty-one PLWHA clients were interviewed, with a 96.3% response rate. The mean age of the respondents was 32.4(±3.8 SD) years. Females made up the majority of the respondents (66.3%), while 53.8% of the participants were married. The highest number of study participants (82.8%) were Orthodox Christians, and 63.6% of respondents had no formal education. Nearly half of the respondents (47.4%) were farmers, while more than half (53.6%) were urban residents (Table 1).


TABLE 1 Sociodemographic characteristics of respondents in Andabet district, Ethiopia, 2022.

[image: Table 1]



Personal factors of risky sexual behavior
 
Participants' knowledge of HIV/AIDS

One hundred fifteen (63.6%) of study participants were aware of HIV transmission routes, while 79.4% were aware of HIV infection prevention measures. The most commonly reported HIV prevention method was consistent condom use during sexual intercourse (84.6%). On average, 71.3% of respondents were knowledgeable about HIV transmission and preventive measures (Table 2).


TABLE 2 The respondents' knowledge of HIV/AIDS in Andabet district, Ethiopia, 2022.

[image: Table 2]



Participants' perception of HIV/AIDS

The respondents' perception of HIV/AIDS was computed by adding up the score of correct responses from thirteen statements. Accordingly, the average score for participants' perception regarding the facts of HIV/AIDS was 48.7% (95%CI 38.9, 58.4) (Table 3).


TABLE 3 The respondents' perception of HIV/AIDS in Andabet district, Ethiopia, 2022.

[image: Table 3]



Proximal aspects of risky sexual behavior

The proximal aspects of risky sexual behavior were reported by our study participants. As a result, 86.2% of those who participated in the survey had access to HIV/AIDS information. The majority of respondents (69.6%) were forced into sexual intercourse and 20.4% had multiple sexual partners. Nearly three-quarters (73.5%) of study participants talked about condoms during sexual encounters, but 19.3% had sex without a condom. On average, 46.3% of study participants had engaged in at least one risky sexual activity in the 3 months prior to the study (95% CI 33.8, 65.4) (Table 4).


TABLE 4 Risky sexual practices of respondents in Andabet district, Ethiopia, 2022.
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Distal aspects of risky sexual behavior

Distal aspects of risky sexual behavior include societal norms and beliefs about HIV/AIDS, as well as the commoditization of sex as a source of money. We used in-depth interviews to explore the data because these factors are influenced by the norms and beliefs of the local community. Study participants were interviewed individually. The interview questions were: Why do PLWHA clients engage in risky sexual activity such as unprotected sex, and commercial sex? Three themes have emerged from the data: Economic issues, the presence of stigma and discrimination and the use of substances. All of the reported findings are taken inductively from participants' responses and described below with quotations for each theme.


Theme one: Economic issues

The majority of young female PLWHA clients in the study area did not have a reliable source of income to lead their life properly, and they intentionally engaged in commercial sex to get money. For example, an interviewee (R6) said that:

“Sometimes, I have had sexual intercourse to get money. Because I did not have any other way to support myself, and I could not say no to sex if a man was willing to pay for it. For example, I know that my close girlfriend also has sex with many men in order to gain money, she does not have any other source of income other than this… ”

Another interviewee (R4) also said that:

“I have a child whose father no longer lives with me. I have sexual relationships with other men, just to get income. To make money, I have been doing commercial sex to …”.



Theme two: The presence of stigma and discrimination

The study participants also highlighted how stigma and discrimination contribute to unsafe sexual behavior. When there is high stigma and discrimination in the community about being HIV-positive, PLWHA clients tend to exclude themselves from the community and even fear taking free condoms from health facilities. In this regard, an interviewee (R7) reported that;

“I wanted to get a condom from the health clinic, but I was afraid that others would know I was HIV positive, so I did not get a condom and had intercourse without it…He added… I understand that unprotected intercourse is a dangerous sexual behavior that might lead to HIV transmission”.



Theme three: Use of substances (drinking alcohol, chewing chat)

The power of substances to stimulate the person to undertake unsafe sex was well explained by our study participants. One participant (R3) stated that:

“Drinking alcohol motivates people to have sexual intercourse with HIV-positive people or healthy people. He could then become infected or spread HIV to others... Chewing chat has the same effect... stimulate to engage in unsafe sex”.

Our interviewees also pointed out how using substances such as drinking alcohol and chewing chat could push risky sexual practices. An interviewee (R9) said that:

“In our area, chat chewing is not as common as drinking alcohol. HIV-positive people have engaged in unsafe sexual intercourse with many people after they drink alcohol. This could then spread HIV to others...




Factors associated with risky sexual behavior

A correlation test was performed between risky sexual behavior and sociodemographic variables. The correlation model revealed a positive correlation between living in a rural area and risky sexual behavior (p-value = 0.001). Furthermore, a poor perception of HIV risks was associated with risky sexual behavior (p-value = 0.003) (Table 5).


TABLE 5 Correlation test between risky sexual behavior and sociodemographic variables, 2022.
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Discussion

Personality factors play an important role in determining a person's sexual behavior (11, 20). Previous studies, for example, have revealed that people's knowledge and perceptions of HIV/AIDS facts influence risky sexual behavior among PLWHA clients. In this study, on average, 71.3% of respondents were knowledgeable about HIV transmission and preventive methods, whereas participants' perceptions of HIV risks were 48.7%. Previous studies have reported that PLWHA clients have a poor perception of HIV risks, which is consistent with our findings (21, 22). This finding adds to the growing body of evidence that HIV- positive clients who start ART tend to have a poor perception of HIV risks.

Even though 78.5% of respondents had talked about condoms with their partners, only 19.3% of them had sex without a condom. This suggests that there are significant gaps in the practice of safe sexual conduct among PLWHA that needs practical intervention. On average, 46.3% of study participants had engaged in at least one risky sexual activity within the 3 months prior to the study. Relatively, similar figures were reported from Addis Ababa (39.1%) (8), western Oromia (56.9%) (4) and Kembata Tembaro zone (40.9%) (23). It is, however, lower than reports from Gambella town (79.8%) (19). This discrepancy could be attributable to differences in study settings and measurements and definitions of risky sexual behavior among studies. Regardless of these variations, behavioral interventions that can reduce unsafe sexual practices among PLWHA should be emphasized.

In this study, societal norms and beliefs about HIV/AIDS, as well as the commoditization of sex as a source of money were explored through in-depth interviews as data triangulation is the best method to generate valid and more comprehensive findings. Economic concerns, stigma and discrimination, and substance abuse were the three themes that emerged from the study. Accordingly, our study participants lacked a stable source of income and engaged in commercial sex, which is a known risk factor for contracting a new strain of HIV (21).

Our study participants also mentioned that stigma and discrimination as contributing factors to unsafe sexual activity. In agreement with our study, previous studies have reported that perceived stigma and discrimination influence HIV/AIDS clients' ability to receive effective treatment (24). If there is a high stigma and discrimination toward HIV-positive status in the community, PLWHA clients tend to exclude themselves from the community and even fear taking free condoms from health facilities (25, 26). In addition to economic issues and the presence of stigma and discrimination, use of substance use of substances has the power to stimulate the person to undertake actions like unsafe sex (27). In this regard, our interviewees' pointed out how using substances such as drinking alcohol and chewing chat could push risky sexual practices. There is also evidence that heavy alcohol consumption can be linked to unprotected sex (14, 28). This means that being on ART is not enough; extra educational interventions that shape PLWHA clients' sexual behavior must be considered.

In this study, a correlation test was performed to see the association between risky sexual behavior and sociodemographic variables. The correlation model revealed a positive correlation between living in a rural area and risky sexual behavior. Moreover, a poor perception of HIV risks was associated with unsafe sexual conduct. A similar report was obtained in research conducted in Ghana (29), Nigeria (30) and Southern Ethiopia (21).



Limitations of the study

This study has some limitations that must be acknowledged. Quantitative results from a small sample size may be less reliable. Since there is no standardized definition of risky sexual behavior, the results of this study should be interpreted cautiously. The authors also have limitations associated with individuals' socially desired responses rather than true feelings.



Conclusions

High proportions of PLWHA clients had engaged in at least one risky sexual activity in the three months prior to the study. It is not enough to be on ART; additional educational interventions that shape the sexual behavior of PLWHA clients must be considered.
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Objective: To examine the association between primary medical and health preparedness (PMHP), satisfaction with medical and health services (SMHS), and life satisfaction (LS).

Methods: Using the latest national representative data from the 2019 Chinese Social Survey and the 2018 Health Statistics Yearbook for each province in China, we conducted multi-level models to test the effect of three aspects of PMHP (the number of primary medical and health institutions (PMHIs), the number of beds in PMHIs, and the number of staff in PMHIs) on LS, and the mediation role of SMHS in this effect.

Results: The number of staff in PMHIs has a significant positive effect on people's LS. Besides, this effect is mediated completely by SMHS. However, the number of PMHIs and the number of beds in PMHIs do not affect LS significantly.

Conclusions: PMHP has a positive impact on LS, but this impact is associated only with the number of staff in PMHIs. Therefore, governments should focus on optimizing human resources in PMHIs to meet the LS needs of individuals.
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1. Introduction

Life satisfaction (LS) refers to the general cognition and evaluation of an individual's satisfaction with their quality of life (1). Individuals with a higher level of LS always exhibit better life outcomes, such as health (2), psychological wellbeing (3), social adjustment (4), and working performance (5), and thus LS is deemed to be an important indicator of the progress of individuals and society in general (6). Therefore, governments around the world regard improving people's LS as one of the core goals of public policies (7, 8). In China, the government has implemented a series of people-centered initiatives in the areas of pensions, employment, health, and social assistance (9, 10). However, reports have shown fluctuations in the LS of Chinese people (11), with a downward trend observed (12). This suggests that these initiatives may not necessarily have a positive association on LS. Therefore, it is critical to understand the effects of people-centered initiatives on LS to provide a reference that can be used to guide the government in devising effective strategies to improve LS.

Since people-centered initiatives are large, macroscopic projects, it is vital that the effects of these initiatives on LS are explored from this perspective. However, previous studies focus mainly on macro-influencing factors such as air quality (13), government spending (14), social justice (15), and urban density (16). As very important people-centered initiatives, medical and health services are major welfare projects provided by governments to improve the level of people's wellbeing (17, 18). Although these services play an important role in health promotion and quality of life, research on the effect of medical and health services on LS has mostly been conducted based on individual's perception (19, 20), while macro-level factors remain a relatively unexplored area.

Limited macro-level studies have mainly studied the impact of medical and health services on LS from an economic perspective. They found that people living in cities with higher health expenditure exhibited better LS (7, 8, 18, 21), namely, increasing expenditures in public health care has a positive effect on citizens' LS. This is because that public health investment can be regarded as a form of social insurance (7), which helps to meet people's medical needs, increase their sense of security and reduce their anxiety related to health problems (8). Moreover, a small number of studies have also explored the impact of medical service characteristics on LS, and found that higher number of health care facilities, better resident-to-employee ratio, and more staff in administration were positive associated with LS (22, 23). Although these studies have made valuable findings, they usually do not consider the heterogeneity of the level of medical institutions in their studies. As a result, it may be difficult to guide the formulation of more precise practical strategies, for example, which level of medical institutions should be invested more.

In China, the institutions providing medical and health services are categorized into three levels (24): level 1 hospitals are primary medical and health institutions (PMHIs), which aim to provide disease prevention and treatment, health promotion, and rehabilitation services to residents in the areas where the institutions are located (25); level 2 hospitals are regional hospitals that provide comprehensive medical and health services to multiple communities and undertake certain teaching and scientific research tasks; level 3 hospitals are regional or national hospitals that provide high-level specialized medical and health services to several regions and performs high-level teaching and scientific research (26, 27). Of these, PMHIs form the foundation of China's medical and health service system and play the role of gatekeeper for people's health. Efficient functioning of PMHIs is considered to be the foundation for achieving the Healthy China strategy. Accordingly, this study aims to explore the effect of primary medical and health preparedness (PMHP), which refers to the preparedness level of PMHIs, on people's LS, and thereby provide implication for policy planners and health care administrators to improve primary medical and health services.

In recent years, and especially after the promulgation of the new medical reform policy in 2009, the Chinese government has attached great importance to the construction of primary medical and health services, and the level of PMHP has been improved significantly. Indeed, the government hopes to address the long-standing problem of “expensive and inaccessible medical services in China,” which has greatly reduced people's LS, by improving the current PMHP level (19). However, we do not know whether an increase in PMHP really improve LS? Therefore, this study will examine the effect of PMHP on LS. To this end, PMHP was evaluated in terms of three aspects in the current study: (1) the number of PMHIs, (2) the number of facilities (i.e., beds) in PMHIs, and (3) the number of staff in PMHIs. This type of measurement can comprehensively reflect the human and financial investment in PMHIs, thus contributing to the continuous quality improvement of delivering health care services. According to previous studies (22, 23), we expect the government's investment in primary health care preparation to be effective in improving LS, and thus assume that people living in areas with higher levels of PMHP show higher levels of LS (H1). Moreover, if PMHP positively affect LS, how does this effect work? As we all know, satisfaction with medical and health services (SMHS) is an important indicator of the quality of medical and health services (28, 29) and the basis for the stability of health systems (30). On one hand, SMHS is affected by PMHP. For example, the improvement of PMHP means an increase in the number of staff in PMHIs, while the adequate number of medical personnel was positively correlated with SMHS (31). One the other hand, prior studies have demonstrated that people with higher level of SMHS exhibited better LS (19, 20, 32). Therefore, it can be inferred that SMHS may play a mediation role in the relationship between PMHP and LS. Herein, we hypothesize that the effect of PMHP on LS is mediated by satisfaction with medical and health services (H2). This study examined the above hypotheses by matching individual-level data on self-reports of LS and SMHS by respondents of the 2019 Chinese Social Survey (CSS), with provincial-level data on PMHP from the 2018 Health Statistics Yearbook (HSY).



2. Methods


2.1. Data

The data used in this study were obtained from the 2019 CSS, and the 2018 HSY for each province in China. First, the CSS is a large nationwide survey project launched in 2005 by Institute of Sociology, Chinese Academy of Social Sciences to understand social changes in China (33). The survey was conducted every 2 years. Using a stratified random probability sampling method, the 2019 CSS investigated 10,283 families from 596 villages/communities in 149 counties of 30 provinces of China. The inclusion criteria for eligible participants were aged 18–69 years. The 2019 CSS contained modules for the retrieval of basic information, details of living conditions, social security, and social values as well as social evaluation. The data is publicly available on the CSS official website (http://css.cssn.cn/css_sy/). Considering that the 2019 CSS surveyed respondents' information in 2018, we used the 2018 HSY to obtain data related to PMHP in China. We then combined the data from the 2019 CSS and the 2018 HSY for statistical analysis.



2.2. Measurements
 
2.2.1. Life satisfaction

The question “how satisfied are you with the following items?” was used to measure LS. This question was followed by questions to survey the following six items: education level, leisure/entertainment/cultural activities, social life, family relationship, family economic status, and general LS. The answers for each item ranged from 1 to 10, representing “extremely unsatisfied (score = 1)” to “extremely satisfied (score = 10).” The sum of the scores of the first five items was calculated to evaluate LS with higher scores indicating a higher level of LS. In this study, the Cronbach's alpha for LS was 0.746. Moreover, the score of the last item (i.e., general LS) was used to conduct robustness analysis.



2.2.2. Primary medical and health preparedness

To objectively reflect the PMHP level of each province, we divided the data of each province on the three aspects of PMHP (i.e., the number of PMHIs, the number of beds in PMHIs, and the number of staff in PMHIs) by the population of each province to obtain the number of three aspects per 10,000 people at the provincial level. A province with a higher number per 10,000 people indicates that it has a higher level of PMHP.



2.2.3. Satisfaction with medical and health services

The question “how do you think of the medical and health services provided by governments?” was used to evaluate the level of SMHS. The response options included “very bad (score = 1),” “not good (score = 2),” “good (score = 3),” “very good (score = 4),” and “unclear.” In this study, the “unclear” option was regarded as a missing value.



2.2.4. Satisfaction with medical security

Satisfaction with medical security (SMS) was used as the proxy variable of SMHS for robustness analysis. SMS was evaluated by the question “how satisfied are you with the medical security provided by governments?” with 11 response options ranging from “extremely unsatisfied (score = 1)” to “extremely satisfied (score = 10),” and one “unclear” option. The “unclear” option in this study was regarded as a missing value.



2.2.5. Social demographics

The following social demographic information was retrieved for each participant: sex (female = 0, male = 1), age, marital status, education level, economic status, and religious belief (or not); these characteristics were used as control variables (8, 34–36). Age was used as a continuous variable. Marital status was recorded as five categories: “unmarried,” “married,” “divorced,” “widowed,” and “cohabiting.” Education level was considered as a continuous variable categorized as “illiterate (score = 1),” “primary (score = 2),” “middle (score = 3),” “high school or equivalent (score = 4),” “college (score = 5),” “bachelor's degree (score = 6),” and “master's degree or above (score = 7).” Economic status was evaluated by the question “what do you think of your social-economic status in the local area?” with the following response options: “low (score = 1),” “lower medium (score = 2),” “medium (score = 3),” “upper medium (score = 4),” “high (score = 5),” and “hard to say,” which was coded as a missing value. Whether a respondent had a religious belief was recoded as a dummy variable, with having a religious belief coded as 1, and 0 otherwise.




2.3. Statistical analysis

First, the frequency (percentage) or mean (standard deviation) of variables was reported. We then mapped the provincial distribution of PMHP levels. Next, we used a multi-level (two-level) model for statistical analysis since our data included individual level and provincial level data. We estimated the effect of PMHP (X) on LS (Y) and whether such effect was mediated by SMHS (M). In detail, we analyzed data according to Baron and Kenny's test for mediation effect (37) using the following four models: (1) the effect of X on Y (model 1), (2) the effect of X on M (model 2), (3) the effect of M on Y when adjusted for X (model 3), and (4) the effect of X on Y when adjusted for M (model 4). Furthermore, we conducted a series of robustness tests, including replacing the dependent variable with general LS (step 1) and replacing both the dependent variable with general LS and the mediating variable with SMS (step 2). P < 0.05 was considered statistically significant. All analyses were performed using Stata/MP 14.0.




3. Results

Of the participants, 57.08% were females and 13.10% had a religious belief (Table 1). The mean age of the sample was 46.59 years, and most of them were married (80.38%). The mean scores for education level and economic status were 3.243 and 2.341, respectively. Participants showed moderate to high levels of satisfaction with medical security (mean = 6.735) and medical and health services (mean = 3.022). The mean scores for LS and general LS were 32.053 (standard deviation = 8.834) and 7.091 (standard deviation = 2.234), indicating participants had a relatively positive attitude toward their life.


TABLE 1 Characteristics of the study sample.
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Figure 1 exhibits the provincial distribution of the PMHP level. The median number of PMHIs per 10,000 people was 6.768 [interquartile range (IQR): (4.89, 8.647)]. The median number of beds in PMHIs was 10.962 [IQR = (7.998, 13.220)], and the median value for the number of staff in PMHIs was 28.694 [IQR = (25.646, 30.768)]. According to these results, one bed in PHMIs serves almost 1,000 people, and one member of staff in PMHIs serves nearly 300 people.


[image: Figure 1]
FIGURE 1
 Distribution of provincial primary medical and health preparedness. (Left, middle, and right) Show the distribution of PMHIs (number per 10,000 people, the number of beds in PMHIs per 10,000 people, and the number of staffs in PMHIs per 10,000 people, respectively).


The relationships between PMHP, SMHS, and LS are shown in Table 2. In model 1, the number of PMHIs and the number of beds in PMHIs were not significantly associated with LS, while the number of staff in PMHIs showed a significant positive effect on LS (β = 0.107, P < 0.05). Similarly, the analysis using in model 2 showed a significant correlation only between the number of staff in PMHIs and SMHS (β = 0.015, P < 0.001). After incorporating both PMHP and SMHS into the model, the relationship between SMHS and LS was significant (β = 1.792, P < 0.001), although the effects of all the three aspects of PMHP on LS were not significant. According to these results, SMHS has a full mediation effect on the association between the number of staff in PMHIs and LS.


TABLE 2 Associations between primary medical and health preparedness, satisfaction with medical and health service, and life satisfaction.
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The results of the robustness tests are shown in Table 3. Whether replacing only the dependent variable (step 1) or both the dependent and mediating variables (step 2), the results demonstrated that only the number of staff in PMHIs affected LS positively. Furthermore, this effect was fully mediated by SMHS. These findings indicate that the associations between all the three aspects of PMHP and LS were robust.


TABLE 3 Robustness tests.

[image: Table 3]



4. Discussion

To the best of our knowledge, this is the first study to examine the impact of PMHP on people's LS from a macro perspective. We measured PMHP in terms of the number of PMHIs, the number of beds in PMHIs, and the number of staffs in PMHIs. Using nationally representative data in China, we analyzed the direct impacts of the three aspects of PMHP on LS, and the indirect effects of PMHP on LS mediated through improved satisfaction with medical and health services. We have obtained some interesting and novel findings.

In this study, the number of staff in PMHIs was shown to play a significant positive role in improving people's LS. Specifically, people living in provinces with more primary medical and health workers per 10,000 people exhibit a higher level of LS. This is similar to previous findings, which have shown that the better resident-to-staff ratio is associated with higher quality of life (22). Furthermore, the effect of the number of staff in PMHIs on LS is fully mediated by SMHS. In other words, the number of staff in PMHIs does not directly influence people's LS, but affects LS by affecting people's satisfaction with medical and health services. This finding is understandable because a better resident-to-staff ratio means that each employee manages fewer patients, which means less stress for employees (38), and they can better serve patients and meet their needs (39), resulting in better patient satisfaction with medical and health services (30, 40). This in turn translates into better perceptions of health status and life satisfaction (32, 41). Moreover, more staff in PMHIs results in a better experience of obtaining medical and health services (i.e., accessibility), such as increased opportunities and reduced waiting time to obtain services, with the accessibility of medical and health services being an important determinant of LS (19, 20, 42). Accordingly, this study highlights the importance of human resources in the construction of primary medical and health services (43). Indeed, human resources have an critical role in the development of health systems (44, 45) and can improve the performance of healthcare institutions in terms of providing medical and health services (46). Sheikhbardsiri et al. (47) concluded that it should settle the shortage of human resources in health services, because human resource supply is one of the most vital factors in achieving institutional goals and the most valuable factor in the producing and delivering of services (48). Therefore, this study suggests that initiatives to strengthen PMHPs should start by increasing the number of staff, such as general practitioners, in PMHIs.

Surprisingly, the other two aspects of PMHP (i.e., the number of PMHIs and the number of beds in PMHIs) have no significant effect on LS, which means that these aspects not only have no direct effect on LS, but also do not influence LS by affecting satisfaction with medical and health services. There results are inconsistent with prior studies that showed that residents living in places with more care institutions and facilities exhibited better wellbeing (23). Therefore, in contrast to previous research (49), our study does not support increasing the number of PMHIs as a strategy for developing primary medical and health services. Indeed, there are 970,000 PMHIs in China, basically achieving full coverage of urban and rural communities (50). Furthermore, our findings do not suggest that increasing the number of beds in PMHIs will improve LS. Currently, the phenomenon of empty beds in China's PMHIs indicates that the supply of beds exceeds demand. Therefore, it is important to improve the utilization rate of beds rather than increasing the number of beds. This, however, is beyond the scope of the present study.

Some limitations of this study should be noted. First, PMHP encompasses a wide range of elements, but this study was focused on only three aspects: the number of PMHIs, the number of beds in PMHIs, and the number of staff in PMHIs. Future research could be conducted to explore the impact of other aspects of PMHP (e.g., service capacity, funding, and staff structure) on LS. Second, the number of staff in PMHIs corresponds to the total number of doctors, nurses, pharmacists, and other employees; however, due to the limitation of data acquisition, we were unable to confirm which type of staff had a greater impact on LS. Third, although many factors affect LS, we included only socio-demographics as control variables and omission variables may lead to biased results.



5. Conclusion

In conclusion, PMHP has a positive impact on LS, but this impact is derived only from the number of staff in PMHIs, and not the number of PMHIs or the number of beds in PMHIs. Moreover, the effect of the number of staff in PMHIs on LS is indirect and must be mediated by satisfaction with medical and health services. This study suggests that the government should focus on the construction of human resources in PMHIs.



Data availability statement

Publicly available datasets were analyzed in this study. This data can be found here: the data of the 2019 Chinese Social Survey (http://css.cssn.cn/css_sy/) and the 2018 Health Statistics Yearbook for each province in China (http://www.nhc.gov.cn/mohwsbwstjxxzx/tjtjnj/202106/ff9efb87ead24385b83ddb9eb0e3df5f.shtml).



Ethics statement

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author contributions

ZG and ZT designed and wrote the first draft of the paper and conducted the data analysis. CY and ZF were major contributors of data collection and paper revision. JZ made contributions to data interpretation and paper revision. All authors have read and approved the final version.



Funding

This study was supported by Shenzhen Federation of Social Science Associations (grant number: SZ2021A007).



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.



References

 1. Meule A, Voderholzer U. Life satisfaction in persons with mental disorders. Qual Life Res. (2020) 29:3043–52. doi: 10.1007/s11136-020-02556-9

 2. Steptoe A. Happiness and health. Annu Rev Public Health. (2019) 40:339–59. doi: 10.1146/annurev-publhealth-040218-044150

 3. Nakamura JS, Delaney SW, Diener E, VanderWeele TJ, Kim ES. Are all domains of life satisfaction equal? Differential associations with health and well-being in older adults. Qual Life Res. (2022) 31:1043–56. doi: 10.1007/s11136-021-02977-0

 4. Goldberg JF, Harrow M. Subjective life satisfaction and objective functional outcome in bipolar and unipolar mood disorders: a longitudinal analysis. J Affect Disord. (2005) 89:79–89. doi: 10.1016/j.jad.2005.08.008

 5. Haar JM, Roche MA. Family supportive organization perceptions and employee outcomes: the mediating effects of life satisfaction. Int J Human Resour Manage. (2010) 21:999–1014. doi: 10.1080/09585191003783462 

 6. Schutte L, Negri L, Delle Fave A, Wissing MP. Rasch analysis of the satisfaction with life scale across countries: findings from South Africa and Italy. Curr Psychol. (2021) 40:4908–17. doi: 10.1007/s12144-019-00424-5 

 7. Kotakorpi K, Laamanen J-P. Welfare state and life satisfaction: evidence from public health care. Economica. (2010) 77:565–83. doi: 10.1111/j.1468-0335.2008.00769.x 

 8. Yang Y, Zhao L, Cui F. How does public health investment affect subjective well-being? Empirical evidence from China. IJERPH. (2022) 19:5035. doi: 10.3390/ijerph19095035

 9. Wang D, Li D. Social capital, policy fairness, and subjective life satisfaction of earthquake survivors in Wenchuan, China: a longitudinal study based on post-earthquake survey data. Health Qual Life Outcomes. (2020) 18:1–12. doi: 10.1186/s12955-020-01594-8

 10. Qi W, Liu F, Zhang T, Qi X. Can China's new rural cooperative medical system improve farmers' subjective well-being? Front Public Health. (2022) 2022:848539. doi: 10.3389/fpubh.2022.848539

 11. Zhang K, Pei J, Wang S, Rokpelnis K, Yu X. Life satisfaction in China, 2010–2018: trends and unique determinants. Appl Res Qual Life. (2022) 2022:1–38. doi: 10.1007/s11482-021-10031-x 

 12. Li J, Raine JW. The time trend of life satisfaction in China. Soc Indic Res. (2014) 116:409–27. doi: 10.1007/s11205-013-0300-4 

 13. Xia X, Yu Y, Zou Y. Air pollution, social engagement and subjective well-being: evidence from the Gallup World Poll. Environ Sci Pollut Res. (2022) 2022:1–24. doi: 10.1007/s11356-022-19451-0

 14. Knoll B, Pitlik H. Who benefits from big government? A life satisfaction approach. Empirica. (2016) 43:533–57. doi: 10.1007/s10663-015-9304-4 

 15. Di Martino S, Prilleltensky I. Happiness as fairness: the relationship between national life satisfaction and social justice in EU countries. J Commun Psychol. (2020) 48:1997–2012. doi: 10.1002/jcop.22398

 16. Mouratidis K. Compact city, urban sprawl, and subjective well-being. Cities. (2019) 92:261–72. doi: 10.1016/j.cities.2019.04.013 

 17. Kobayashi LC, Altindag O, Truskinovsky Y, Berkman LF. Effects of the affordable care act medicaid expansion on subjective well-being in the US adult population, 2010–2016. Am J Public Health. (2019) 109:1236–42. doi: 10.2105/AJPH.2019.305164

 18. Ortuzar I, Renart G, Xabadia A. Effects of public healthcare budget cuts on life satisfaction in Spain. Soc Indic Res. (2021) 156:311–37. doi: 10.1007/s11205-021-02624-8 

 19. Tang L. The influences of patient's satisfaction with medical service delivery, assessment of medical service, and trust in health delivery system on patient's life satisfaction in China. Health Qual Life Outcomes. (2012) 10:1–13. doi: 10.1186/1477-7525-10-111

 20. Tang L. The Chinese community patient's life satisfaction, assessment of community medical service, and trust in community health delivery system. Health Qual Life Outcomes. (2013) 11:1–12. doi: 10.1186/1477-7525-11-18

 21. Kim S, Kim D. Does government make people happy? Exploring new research directions for government's roles in happiness. J Happiness Stud. (2012) 13:875–99. doi: 10.1007/s10902-011-9296-0 

 22. Kane RL, Bershadsky B, Kane RA, Degenholtz HH, Liu JJ, Giles K, et al. Using resident reports of quality of life to distinguish among nursing homes. Gerontologist. (2004) 44:624–32. doi: 10.1093/geront/44.5.624

 23. Vogel N, Ram N, Goebel J, Wagner GG, Gerstorf D. How does availability of county-level healthcare services shape terminal decline in well-being? Eur J Ageing. (2018) 15:111–22. doi: 10.1007/s10433-017-0425-4

 24. National Health Commission of the People's Republic of China. Governing Rules for the Evaluation of Medical Institutions. (1995). Available online at: http://www.nhc.gov.cn/fzs/s3576/201808/0415d028c18a46c4a316d8339edcdf44.shtml (accessed May 7, 2022). 

 25. Wang H, Gusmano MK, Cao Q. An evaluation of the policy on community health organizations in China: will the priority of new healthcare reform in China be a success? Health Policy. (2011) 99:37–43. doi: 10.1016/j.healthpol.2010.07.003

 26. Yuan J, Zhang L, Xu W, Shen J, Zhang P, Ma H. Reported changes in health-related behaviours in Chinese urban residents in response to an influenza pandemic. Epidemiol Infect. (2009) 137:988–93. doi: 10.1017/S0950268809002726

 27. Tang L. The influences of patient's trust in medical service and attitude towards health policy on patient's overall satisfaction with medical service and sub satisfaction in China. BMC Public Health. (2011) 11:1–8. doi: 10.1186/1471-2458-11-472

 28. Lazarevik V, Kasapinov B. Predictors of patients' satisfaction with health care services in three Balkan countries (Macedonia, Bulgaria and Serbia): a cross country survey. Acta Inform Med. (2015) 23:53–6. doi: 10.5455/aim.2015.23.53-56

 29. Qadire M, Khalaileh M. Determinants of public satisfaction and perception of national healthcare services availability in Jordan: a patient survey. Br J Med Med Res. (2017) 20:31529. doi: 10.9734/BJMMR/2017/31529 

 30. Ugurluoglu Ö, Ürek D, Bilgin Demir I. Evaluation of individuals' satisfaction with health care services in Turkey. Health Policy Technol. (2019) 8:24–9. doi: 10.1016/j.hlpt.2019.02.003

 31. Xesfingi S, Vozikis A. Patient satisfaction with the healthcare system: assessing the impact of socio-economic and healthcare provision factors. BMC Health Serv Res. (2016) 16:94. doi: 10.1186/s12913-016-1327-4

 32. Cheng G, Yan Y. Sociodemographic, health-related, and social predictors of subjective well-being among Chinese oldest-old: a national community-based cohort study. BMC Geriatr. (2021) 21:1–13. doi: 10.1186/s12877-021-02071-7

 33. Chinese Academy of Social Sciences. Chinese Social Survey. (2019). Available online at: http://css.cssn.cn/css_sy/ (accessed April 30, 2022). 

 34. Ekici T, Koydemir S. Social capital, government and democracy satisfaction, and happiness in Turkey: a comparison of surveys in 1999 and 2008. Soc Indic Res. (2014) 118:1031–53. doi: 10.1007/s11205-013-0464-y 

 35. Abdollahyar A, Baniasadi H, Doustmohammadi MM, Sheikhbardesiri H, Yarmohammadian MH. Attitudes of Iranian nurses toward spirituality and spiritual care. J Christ Nurs. (2019) 36:E11–6. doi: 10.1097/CNJ.0000000000000581

 36. Peng J, Wu WH, Doolan G, Choudhury N, Mehta P, Khatun A, et al. Marital status and gender differences as key determinants of COVID-19 impact on wellbeing, job satisfaction and resilience in health care workers and staff working in academia in the UK during the first wave of the pandemic. Front Public Health. (2022) 10:928107. doi: 10.3389/fpubh.2022.928107

 37. Baron RM, Kenny DA. The moderator–mediator variable distinction in social psychological research: conceptual, strategic, and statistical considerations. J Pers Soc Psychol. (1986) 51:1173–82. doi: 10.1037/0022-3514.51.6.1173

 38. Pekkarinen L, Sinervo T, Perälä M-L, Elovainio M. Work stressors and the quality of life in long-term care units. Gerontologist. (2004) 44:633–43. doi: 10.1093/geront/44.5.633

 39. Harrington C, Zimmerman D, Karon SL, Robinson J, Beutel P. Nursing home staffing and its relationship to deficiencies. J Gerontol B Psychol Sci Soc Sci. (2000) 55:S278–287. doi: 10.1093/geronb/55.5.s278

 40. Kutney-Lee A, McHugh MD, Sloane DM, Cimiotti JP, Flynn L, Neff DF, et al. Nursing: a key to patient satisfaction. Health Aff. (2009) 28:w669–77. doi: 10.1377/hlthaff.28.4.w669

 41. Park K, Park J, Kwon YD, Kang Y, Noh J-W. Public satisfaction with the healthcare system performance in South Korea: Universal healthcare system. Health Policy. (2016) 120:621–9. doi: 10.1016/j.healthpol.2016.01.017

 42. Kartschmit N, Beratarrechea A, Gutiérrez L, Cavallo AS, Rubinstein AL, Irazola V. Health care access and health-related quality of life among people with diabetes in the Southern Cone of Latin America—a cross-sectional analysis of data of the CESCAS I study. Qual Life Res. (2021) 30:1005–15. doi: 10.1007/s11136-020-02704-1

 43. Alatawi AD, Niessen LW, Bhardwaj M, Alhassan Y, Khan JAM. Factors influencing the efficiency of public hospitals in Saudi Arabia: a qualitative study exploring stakeholders' perspectives and suggestions for improvement. Front Public Health. (2022) 10:922597. doi: 10.3389/fpubh.2022.922597

 44. Rezaei F, Maracy MR, Yarmohammadian MH, Sheikhbardsiri H. Hospitals preparedness using WHO guideline: a systematic review and meta-analysis. Hong Kong J Emerg Med. (2018) 25:211–22. doi: 10.1177/1024907918760123 

 45. Aminizadeh M, Saberinia A, Salahi S, Sarhadi M, Jangipour Afshar P, Sheikhbardsiri H. Quality of working life and organizational commitment of Iranian pre-hospital paramedic employees during the 2019 novel coronavirus outbreak. Int J Healthcare Manage. (2022) 15:36–44. doi: 10.1080/20479700.2020.1836734 

 46. Méndez CA, Torres AMC. Hospital management autonomy in Chile: the challenges for human resources in health. Rev Saude Publica. (2010) 44:366–71. doi: 10.1590/s0034-89102010000200019

 47. Molavi-Taleghani Y, Ebrahimpour H, Sheikhbardsiri H. A proactive risk assessment through healthcare failure mode and effect analysis in pediatric surgery department. J Compr Ped. (2020) 11:56008. doi: 10.5812/compreped.56008 

 48. Nobakht S, Shirdel A, Molavi-Taleghani Y, Doustmohammadi MM, Sheikhbardsiri H. Human resources for health: a narrative review of adequacy and distribution of clinical and nonclinical human resources in hospitals of Iran. Int J Health Plann Manage. (2018) 33:560–72. doi: 10.1002/hpm.2510

 49. Pan Y, Liu L, Wei J. Operational efficiency of primary medical and health institutions in China since the new medical reform. Chin Rural Health Serv Admin. (2022) 42:273–8. doi: 10.19955/j.cnki.1005-5916.2022.04.008 

 50. Fu W. Promote the High-Quality Development of Urban Rural Community Medical Health Service Systems During the “14th Five-Year Plan” Period. (2022). Available online at: http://www.gov.cn/xinwen/2022-02/09/content_5672796.htm (accessed May 8, 2022). 














	
	TYPE Original Research
PUBLISHED 27 February 2023
DOI 10.3389/fpubh.2023.1015181






“I was bullied for being fat in every situation, in every outfit, at every celebration”: A qualitative exploratory study on experiences of weight-based oppression in Qatar

Lily O'Hara*†, Bayan Alajaimi and Bayan Alshowaikh

Department of Public Health, QU Health, Qatar University, Doha, Qatar

[image: image2]

OPEN ACCESS

EDITED BY
Bijaya Kumar Padhi, Post Graduate Institute of Medical Education and Research (PGIMER), India

REVIEWED BY
Xochitl De La Piedad Garcia, Australian Catholic University, Australia
 P. Aravind Gandhi, ESIC Medical College, India

*CORRESPONDENCE
 Lily O'Hara, [image: yes] lohara@qu.edu.qa

†ORCID
 Lily O'Hara orcid.org/0000-0003-3000-7863

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

RECEIVED 09 August 2022
 ACCEPTED 08 February 2023
 PUBLISHED 27 February 2023

CITATION
 O'Hara L, Alajaimi B and Alshowaikh B (2023) “I was bullied for being fat in every situation, in every outfit, at every celebration”: A qualitative exploratory study on experiences of weight-based oppression in Qatar. Front. Public Health 11:1015181. doi: 10.3389/fpubh.2023.1015181

COPYRIGHT
 © 2023 O'Hara, Alajaimi and Alshowaikh. 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.



Introduction: Weight-based oppression (WBO) has been documented as a widespread phenomenon in Western countries and is associated with a range of psychological, physiological, and behavioral harms. Research on weight-based oppression is largely absent from the Arab region.

Methods: We conducted a qualitative exploratory study using semi-structured in-depth interviews to examine the internalized attitudes, values, and beliefs related to body weight, and experiences of external weight-based oppression of 29 staff, faculty, and students at Qatar University.

Results: Thematic analysis revealed six major themes on the characteristics of internalized WBO, and the nature, timing, source, extent, and impact of external WBO. WBO was regarded as so common in the Arab culture as to be normative, with damaging exposure to WBO beginning in early childhood.

Conclusion: WBO in the Arab region is an important and unrecognized public health issue. Programs to reduce WBO should be developed in all sectors.

KEYWORDS
 weight stigma, weight-based oppression, weight bias, Arab region, Qatar


1. Introduction

Weight-based oppression (WBO), including negative beliefs, teasing, harassment, stigma, prejudice, and discrimination based on body weight, is a widespread phenomenon that leads to considerable distress, health harming behaviors and poor health outcomes (1). WBO arises from both external and internal sources. External sources of WBO include exposure to stigmatizing or exclusionary social, cultural, economic, political, and built environments, weight bias and discrimination, and weight-based bullying and violence. In Western countries, the prevalence of weight stigma is high, and appears to be increasing (2). Up to a half of young people in the USA have been subjected to weight-based harassment, the highest rate of any type of harassment, and similar to or greater than rates of ethnicity-based harassment (3, 4). Up to one third of young people have been subjected to weight based discrimination (4). Weight-based harassment is prevalent across genders, with up to 65% of non-binary and transgender youth experiencing weight-based victimization (4). Those with higher weights, women, transgender, non-binary, queer, and younger people are subjected to the highest levels of weight-based discrimination (4–6). Weight bias has been demonstrated to exist across all aspects of society including in health care practitioners, educators, employers, landlords, and the general public (7).

WBO from external sources is linked with decreased body satisfaction, lower self-esteem, greater weight concerns, more loneliness, higher depressive symptoms, suicidal thoughts and attempts, higher preference for sedentary activities or activities performed alone, and bulimic behavior, regardless of actual body weight (8). Mental health issues such as depression are associated with being exposed to weight-based teasing, bullying and stigmatization. These associations are apparent across gender, ethnic, racial, and weight groups (9). The more sources of teasing that people are exposed to, the greater the prevalence of emotional health issues. In one study, participants that were exposed to teasing from their peers had considerably higher levels of depression and were five times more likely to adopt health harming weight manipulation behaviors compared to those who were not exposed to teasing (10). The frequency of teasing and the number of teasing sources significantly increased the risk of depression. Weight-based teasing strongly predicts binge eating and intensive weight manipulation over 5 years (11). Negative comments from parents about weight or shape and eating are associated with psychological distress and eating disorder cognitions in adolescents (12). A systematic review found an association between weight teasing by parents and problematic eating behaviors in adolescents (13).

Internalized WBO is the negative attitudes, values, and beliefs people hold about one's own weight (14), which have negative consequences for health and wellbeing (15). Internalized negative attitudes about body weight are so strong that being fat is considered worse than having breast cancer (16), and a proportion of people would rather lose a limb, be blind, alcoholic, severely depressed, unable to have children, or lose 10 years of life or more than be fat (17). Internalized WBO is linked to low self-esteem, anxiety, depression, avoidance of physical activity, body image disturbance, decreased use of preventive health services, increased calorie consumption, disordered eating, and weight gain (18–21). Evidence is mounting of the psychological (22–27), behavioral (21, 25, 28–32) and physiological effects of WBO. Physiological effects include higher blood pressure (33, 34), type 2 diabetes mellitus (35), metabolic syndrome (36, 37), allostatic load (lipid/metabolic dysregulation, glucose metabolism and inflammation) (38), cortisol reactivity (39), and oxidative stress (40).

Research on external WBO is largely absent from the Arab world, including Qatar. The only study to address any aspect of external WBO found that 44% of female Emirati students reported being frequently teased about their weight, and that eating disorder symptomatology was positively correlated with being bothered by weight-based teasing and internalized weight stigma (14). Although there have been numerous studies in the Arab region on internalized WBO, they have tended to focus exclusively on body dissatisfaction and disordered eating attitudes [for recent examples see (41–45)]. A recent review of 22 studies involving over 10,000 adolescents from nine Arab countries found that the overall prevalence of disordered eating attitudes was 26.94%, a higher prevalence than in the USA or sub-Saharan Africa (46).

The “global culture of modernity” (47) has come to characterize many rapidly urbanizing parts of the world, including the Arab region, and is viewed as eliciting a rise in average body weight, weight consciousness, and disordered eating. Gordon (48) reviewed epidemiological data for nations where eating disorders first began being reported in the 1990s. He identified four pivotal characteristics that these nations had in common: (1) rising average body weights, (2) highly developed economies or rapid economic change, (3) changing and conflicting gender roles for women, and (4) a global consumer culture with an emphasis on slenderness as a female body ideal. All four of Gordon's factors resonate strongly with Qatar's rapid socio-economic and epidemiological transition. Rates of WBO may therefore be rising concomitantly, with the attendant poor physical, mental, and social health outcomes, including chronic non-communicable diseases such as cardiovascular disease and diabetes. However, no studies have examined any of the concepts related to internalized or external WBO in Qatar. This study aims to examine experiences of external WBO, including teasing, bullying, stigmatization, and discrimination, and the internalized attitudes, values, and beliefs related to body weight in a sample of people in Qatar.

Given the significant body of evidence demonstrating the relationship between population changes in body weight, WBO, and negative health outcomes, it is imperative that research studies begin to explore the full scope of WBO in Qatar and the Arab region. This qualitative study is the first to do so and will provide the foundation for future quantitative studies to examine the extent and impact of these issues in the population more broadly.



2. Research design


2.1. Research questions

The research questions we explored were 1. What are the internalized WBO related attitudes, values, and beliefs of people in Qatar? and 2. What are the external WBO experiences of people in Qatar?



2.2. Methodology

Constructivist epistemology guided this research study, based on the belief that “reality” is socially constructed (49). The consolidated criteria for reporting qualitative research (COREQ) guidelines are used to report the study design and findings (50). This qualitative study used interview methodology (51), which was most appropriate to explore the range of experiences of participants on this issue. Interview methodology provides a deeper and richer understanding of public health issues than purely quantitative methods and is most appropriate where little is already known about the issue, where the issue is sensitive, or where detailed insights are required from individual participants. All these conditions were applicable to exploring WBO in Qatar.



2.3. Theoretical framework

The Red Lotus Critical Health Promotion Model (RLCHPM) was used as a theoretical framework for this study (52). The RLCHPM is a modern, holistic, socio-ecological model, that differs from other health promotion models in terms of incorporating a system of values and principles, and applying them in all stages of critical health promotion including community assessment, planning, and implementation, and evaluation (52–54). In the RLCHPM, the pod of the lotus flower represents the holistic health and wellbeing status of people. The stamens of the lotus flower that surround the pod represent the determinants of health and wellbeing related to people's characteristics, including biological, cognitive, affective, and socioeconomic factors and behaviors. The first layer of petals of the lotus flower represents the environmental determinants of health including social, cultural, political, economic, commercial, natural, and built environments. The second layer of lotus flower petals represents the components of the community assessment process. The third, fourth and fifth layers of lotus flower petals represent the components of health promotion program planning, program implementation and program evaluation processes, respectively. The leaves of the lotus plant represent a focus on sustainability. The stem of the plant represents the process of critical reflection. The tuber and roots are the foundation of the plant and represent the values and principles of critical health promotion, including social justice and equity, holistic, salutogenic, and ecosystems conceptions of health and scientific endeavor, allyship and empowerment, beneficence and non-maleficence, and evidence-informed and theory-based practice that are applied across all components of the model. The lotus plant is a dynamic, living organism that exists within a complex ecosystem. All parts of the plant and its environment are interconnected and influence each other (52–54).

This study aimed to investigate WBO as a specific health and wellbeing issue. Understanding the nature and extent of health and wellbeing issues is part of the community assessment phase of the health promotion practice cycle. Using the RLCHPM as the theoretical foundation meant that the study prioritized the participation of people with higher weight (value: priority populations determined by structural inequality), and considered WBO holistically, which meant we were open to the possibility that WBO may have had physical, mental, spiritual, and social health consequences (value: holistic health paradigm), though we did not specifically probe for each aspect. Using the RLCHPM also meant that the study investigated the characteristics of people (stamens) and environments (first petal layer) that contribute to WBO, and how these factors interact and operate at multiple levels from the individual level to the family, community, organization, and society levels (value: systems science).



2.4. Research team and reflexivity

The study team (LOH, BAA, BAS) engaged in reflexive practice (55) at weekly meetings, focusing on issues such as adherence to critical health promotion values and principles, as well as quality considerations. This allowed us to examine our own beliefs and assumptions, and think carefully about how these may be influencing our research process, including the risk of prioritizing our own views or opinions. The epistemological position of constructivism meant that the design of the study, data collection and analysis, and interpretation of the findings were all constructed by the researchers and influenced by our personal and professional experiences. LOH is a health promotion academic and practitioner and fat liberation advocate who has been involved in critical fat studies and fat activism in schools, universities, and the community for over 20 years. LOH and BAA have lived experience of external and internalized weight-based oppression, while BAS has witnessed such experiences with family and friends. BAA and BAS were senior undergraduate public health students at the time of the study and became interested in weight-based oppression through interaction and classes with LOH.



2.5. Study participants

Participants were recruited from the staff, faculty, and students at Qatar University (QU). Participation was limited to the QU community as this was an exploratory study. The researchers had no significant relationships with most of the participants prior to the study. In the first recruitment phase, participants were known to the researchers as colleagues in other departments or fellow students from other programs. One participant recruited in the first phase was well known to the researchers as a former student. This participant was eager to participate in the study, despite this existing relationship. In the second recruitment phase, the researchers had no relationships with any of the participants prior to the study.



2.6. Recruitment and sampling methods

A combination of homogenous and heterogeneous purposive sampling methods were used. All participants shared the common feature of having been exposed to WBO. Following this initial inclusion criterion, heterogeneous sampling was used to maximize variability within the participants. Purposive sampling is one of the most cost-effective and time-effective sampling methods available and is appropriate for studies such as this where the discovery of meaning will benefit from an intuitive approach. In the first phase of recruitment, potential participants with larger bodies were identified through personal knowledge of the researchers. They were informed about the study, and shown pictures illustrating types of WBO including teasing, and discrimination. We asked if they had experienced anything similar, and if so, would they be interested in participating in the study. This method resulted in nine interviews that were conducted in-person. We had not reached data saturation at that point, as new information was emerging with each interview (56), and so we decided to try a new recruitment strategy. Email and QU social media were used to disseminate a poster calling for QU students, staff, and faculty to participate in the study. The poster had the title “Ever been treated badly because of your weight?” and the text read “Teasing, harassment, stigma, and discrimination based on body weight are widespread and cause considerable distress. We are conducting a study exploring how people with a higher body weight are treated by their families, friends, teachers, healthcare providers, the media, and society in general. The study is the first study in the Arab region to explore these issues.” The poster included a cartoon image of a child with a larger body being teased by a group of children. After screening respondents, those that added the most heterogeneity to the sample were contacted and recruited to participate. This recruitment and sampling method resulted in a further 20 completed interviews, at which point data saturation was deemed to have occurred, as no new concepts were appearing in the data (56, 57). Four people initially volunteered to participate in the second recruitment phase but did not respond to requests from the researchers to schedule an interview. The total sample size was therefore 29 participants. This is significantly larger than the range of nine to 17 participants generally required to reach data saturation in studies using qualitative interviews (56), due to the intentional heterogeneity of our sample.



2.7. Data collection method

Individual in-depth semi-structured interviews were used to collect the data via a set of predetermined but loosely structured questions. Semi-structured interviews enable the comparison of data across participants, but also provide the flexibility to probe or dig deeper on specific issues as appropriate in each individual interview. The first interview was conducted by LOH (MPH, PhD), a female Associate Professor of Public Health with experience in qualitative studies, with BAA and BAS as observers. All subsequent interviews were conducted by BAA and BAS, female senior undergraduate students majoring in public health and trained in research methods and interviewing techniques. The first nine interviews were conducted in person between January and early March 2020. With the participants' permission, interviews were audio-recorded, and field notes were made during and immediately after each interview, including the observations, thoughts, and ideas about the interview. Just after the second recruitment phase was implemented, the COVID-19 pandemic hit Qatar and all on-campus activities were suspended. As such, our interviews moved online and were conducted using WhatsApp, an end-to-end encrypted communication app that is used by almost all residents of Qatar. Depending on the choice of the participant, interviews were conducted digitally via WhatsApp video call, audio call, texting or voice notes, or a combination of texting and voice notes, and took place in March and April 2020. All in-person and digital interviews ranged from 30 to 90 min and were conducted in English and/or Arabic according to the participant's preference. Interviews records were transcribed immediately after the completion of the interview and the transcript was provided to the participant to allow for corrections or additions. Transcripts in Arabic were translated into English for data analysis by BAA and BAS, who are native Arabic speakers.



2.8. Data collection instrument

The interview protocol (list of questions) was developed in both English and Arabic, and pilot tested with several respondents to establish if the questions were clear and understandable, and to assess if respondents were willing to answer the questions openly and honestly. Changes were made to the interview protocol after pilot testing before use in the study (Supplementary material 1). The translation from English to Arabic was undertaken independently by BAA and BAS and then compared and amended to develop a consensus. Prompts were used by the interviewers to obtain more detailed information.



2.9. Data analysis method

The four-step method of analyzing qualitative data was used. This involves preparation of data, data reduction, displaying data, and verifying data (58). Data preparation involved uploading the transcripts to the NVIVO 12 software program (QSR International). Data reduction in NVIVO included line by line coding, looking for similar concepts, grouping concepts into categories, and grouping categories into larger themes. Two researchers (BAA and BAS) independently familiarized themselves with the interview transcripts, recorded initial observations of the data, and identified codes. The analysis used both etic codes, developed based on a priori concepts from the interview guide, and emic codes generated from the words of the participants. In the displaying data phase, codes were grouped into categories and categories were grouped into themes. Codes, categories, and themes were discussed by all three researchers (LOH, BAA and BAS) and disagreements were resolved via consensus. Data verification was ensured by cross-checking the results with the original transcripts.



2.10. Rigor and trustworthiness

To ensure the rigor and trustworthiness of our results, the research design included using a research team and member-checking. In the weekly meetings of the research team held throughout the study, we engaged in researcher reflexivity, with attention to issues related to the quality of data collection, analysis, and interpretation. Working as a research team enabled us to reflect on our preconceived ideas and prevent the imposition of individual ideas or beliefs over those of participants. Member-checking was used to seek the confirmation of study participants regarding their transcripts. Participants were provided with full transcripts from their interview and offered the opportunity to make any amendments they wished, including adding or deleting text. In the results, we used direct quotations from participants to represent their experiences. All strategies added to the trustworthiness and rigor of the research process.



2.11. Ethical considerations

This study and its amendments had ethics approval from QU Institutional Review Board (QU-IRB 1070-EA/19). Several ethical issues were carefully considered in this study, including privacy, confidentiality, respect, and non-maleficence. To ensure participants' privacy, in person interviews were conducted in a private venue at Qatar University, and participants were reassured that their personal information would not be made public. Anonymity and confidentiality were ensured by using a pseudonym selected by the participant, and data were secured in a password-protected file on a password-protected computer accessible only by the researchers. Respect was also ensured through informed consent given by the participants prior to conducting interviews, and any ambiguity about the study was explained and clarified. Participants were assured that participation in the study was voluntary and that they had the right to withdraw at any time.

Finally, it is an ethical responsibility for researchers to do no (additional) harm (59). As a research team we carefully considered the issue of non-maleficence, recognizing that participants may have already experienced significant harm because of WBO, and wanting to avoid inadvertently causing any further harm in the recruitment, data collection, data analysis, or reporting processes. Of specific consideration in this study was the possibility for harm resulting from the framing of body weight. Several studies have found that using pathologizing language about body weight is stigmatizing and leads to poor health outcomes (22, 60–63). As such, in this paper, we present these terms in a censored form (ob*sity and overw*ight) to minimize harm, in accordance with the position taken by researchers, health professionals, and social justice advocates that these terms are slurs (62, 64–66).

We were therefore very deliberate about our decision to not use terms such as “ob*se” or “overw*ight”. We also chose to not use the term “fat”. Although the word has been reclaimed by fat liberation activists addressing WBO (62), we believe that the term is predominantly regarded as pejorative in the Arab region. As such, in all study materials (including the recruitment email and social media posts, project information sheet, consent form, and interview protocol) and throughout the interviews we adopted the weight-inclusive approach (67) and referred to people as having larger bodies or being at a higher weight (62, 67).




3. Results

There were 29 participants from QU faculty, staff, and students (25 females, 4 males), mostly Arabic and born in Qatar, and aged 18–53 years (Table 1). All participants experienced both internalized and external WBO. The study revealed six major themes: characteristics of internalized WBO; nature of external WBO; timing of external WBO; sources of external WBO; extent of external WBO; and the impact of WBO. Each theme included a number of thematic categories. Table 2 summarizes the major themes, categories, and number of participants who experienced each thematic category. Although it was not the aim of the study to quantify the experiences of WBO, the number of participants that spoke about each thematic category is included to provide a sense of the extent of these experiences among the participants.


TABLE 1 Participant characteristics.

[image: Table 1]


TABLE 2 Major themes and thematic categories.

[image: Table 2]

In reporting on the themes and thematic categories, representative quotes from the participants are included to illustrate the study's findings. The quotes are provided verbatim, with no amendments to correct for grammar or inclusion of the word “sic” to indicate perceived errors. This is consistent with the recommendation from the Associated Press as described in the Columbia Journalism Review, which states the use of “sic” can be interpreted as “snarky” and giving a sense of “we know better”, at the expense of the quoted source (68). This is particularly important given that English is not the first language of any of the participants in our study. Respecting the words used by participants acknowledges that language is socially constructed, and this approach is therefore consistent with the constructionist epistemology that informs the study. It is also consistent with the health promotion value in the Red Lotus Critical Health Promotion Model of working with people transparently as a culturally and socially sensitive and reflexive ally respectful of all aspects of diversity, as opposed to the selective health promotion practice of working on people as an outside expert without explicit attention to the relevant cultural and social context or all aspects of diversity (52, 54).


3.1. Theme 1: Internalized WBO

Research question one for the study was what are the internalized WBO related attitudes, values, and beliefs of people in Qatar? All participants expressed a combination of internalized WBO related attitudes, values, and beliefs including feeling dissatisfied, sad, embarrassed, ashamed, worthless, or frustrated about their larger bodies. Some participants used pathologizing and/or derogatory terms to describe their bodies, indicating internalized WBO related beliefs about the acceptability of using those terms to describe their bodies.


3.1.1. Dissatisfied

Body dissatisfaction was the most common internalized WBO attitude, and the dissatisfaction was long standing. The desire for weight loss and a slimmer body was very strong among participants, leading to a lack of appreciation for their body. Sara 2 expressed the long-term sense of dissatisfaction, saying, “I've just grown up with this idea that I don't look fine and that I weigh too much, and I should have a thinner waist and thinner legs, and all these things mean I don't really appreciate my appearance.” Dani echoed the ongoing sense of dissatisfaction saying, “Every time I look at myself in the mirror, all I see is things I want to change.”



3.1.2. Sad

Participants spoke frequently of how sad they felt about their bodies, and their perceived lack of opportunities as a result of their body size. These opportunities included feeling attractive and feminine, and fitting in with peers. Dana recalled of her adolescent years, “It was horrible, I knew I was overw*ight, I knew I looked fat, I couldn't wear stuff that makes me look good, and being a female, I wanted to wear what other girls are wearing.” Participants also spoke about feeling sad but covering it up so that others were not aware of how they were feeling. As Butterfly said, “This doesn't make me feel good, I feel ugly and sad from the inside, but I pretend to be okay.” The tone of participants' voices as they recounted these experiences reflected their words. Participants sounded miserable when they remembered such situations from the past or present and talked about their body in a negative way.



3.1.3. Embarrassed and ashamed

Exposure to external WBO evoked deep feelings of internalized shame and embarrassment for participants. These feelings were still present for many, irrespective of how long ago the WBO occurred. Situations in which shame and embarrassment occurred included being subjected to negative comments by teachers in school, eating meals with family or friends, and eating in public. Aysha said, “I used to feel embarrassed to eat even if I'm hungry, especially in front of people.” Not finding appropriate clothing sizes in stores also led to participants feeling ashamed and embarrassed about themselves, rather than angry at the lack of options available to them. This was compounded by being treated badly by sales assistants, as Meem described, “When it comes to clothes, I feel ashamed and embarrassed when I don't find my size and some of the assistants there laugh at me because of this.”



3.1.4. Worthless

Beyond feeling dissatisfied, sad, embarrassed, and ashamed, many participants expressed feelings of worthlessness. Being around people with smaller bodies increased these feelings due to participants constantly comparing themselves with others, and ascribing judgment about their own relative worth based on their body size. Dani expressed this feeling saying, “I always felt lesser than the people around, less worthy, or less important. I don't think I could ever see myself as a normal, worthy person.”



3.1.5. Frustrated

Many participants expressed feeling frustrated with their bodies and their inability to make themselves smaller or more acceptable. They felt as though they should be able to control their body, lose weight if they tried, but were failing to do so. These feelings of frustration were internalized, and not necessarily shared with others. They also had a significant impact on the wellbeing of participants. Arif explained, “I feel frustrated and angry, but I keep it for myself, and it affects my whole day and my sleep”.



3.1.6. Pathologizing and derogatory self-labeling

About half of the participants used pathologizing terms such as “overw*ight” or “ob*se” when referring to their own body. In addition, some participants used terms such as “fat” in a negative manner, and other terms that they regarded as derogatory. The use of these labels to describe themselves resulted in more negative feelings and internalized WBO. Meem said, “I look at the mirror and call myself names—fatty, bear, seal—and this makes me feel awful.”




3.2. Theme 2: Nature of external WBO

Research question two for the study was what are the external WBO experiences of people in Qatar? External experiences are categorized under the themes of nature, timing, sources, extent, and impact of external WBO. This section addresses the nature of external WBO. All participants were bullied or teased, experienced discrimination, or were treated badly by others because of their larger body size.


3.2.1. Bullying and teasing

Weight-based bullying occurred in different settings and from various people. In addition, bullying and teasing had several forms such as being called names, verbal bullying, and hurtful comments from even the people closest to participants. When recalling such situations, participants were visibly upset or annoyed. Malak vividly recalled one such experience from her time at school, “One time, our teacher brought chocolates to the class, and some girls were taking more than one piece, so I wasn't left with anything. And when the teacher asked why I didn't get chocolate, the girls started saying that ‘she doesn't need chocolate, that is better for her, so she can lose weight' and the other girls started laughing. But I did not do anything and said that I did not take one because I was fasting, although I was not fasting that day.”



3.2.2. Discrimination

Being discriminated against and having limited opportunities when it comes to certain jobs or marriage were very common concerns among participants. Having a larger body was seen as an obstacle between the person and their goals or desires across all aspects of their lives including personal, social, and professional aspects. Sara 2 explained, “In the beginning of my academic life I wanted to get into the psychology major, and I went to speak to the head of department of psychology, so he can tell me if I have a chance. I was speaking to him academically in terms of GPA, courses I've finished, and he said literally “yeah but this is not gonna work, you need to lose weight”. He was like, “we don't have unhealthy people in psychology”. Mustafa described a similar experience of being denied entry to his profession of choice saying, “When it comes to applying for the military medical services, there is a specific weight; if you are higher, they don't accept you.” Discrimination during the school years was equally painful for participants. Malak recalled, “I remember at sports classes when it comes to choosing teams, no one picks me because I am fat and say that I will slow them down.” When sharing these experiences of being discriminated against, participants were very downcast and seemed to feel defeated, especially when talking about losing the opportunity to pursue their dream jobs.



3.2.3. Treated badly

In addition to teasing, bullying, and discrimination, participants were treated badly in other situations because of their larger body size, including at clothing stores, on public transport, at home, and in other public places. Zayed said, “I used to volunteer in animal shelter for dog walks, pet owners were having mean talks with me regarding how will I walk the dog if I cannot walk myself.” Arif felt as though he is treated badly everywhere he goes, explaining, “When I use public transport, and any outside places, everywhere, I feel that I am treated differently compared to others. Like, when I was using the bus, and it was crowded, one man was pushing me and saying that it's okay nothing will happen to me because I have a large body, and that we are not fitting in the bus because of fat people.” Stereotypes about people with larger bodies also resulted in being treated badly. For example, Malak shared an example from her school years, saying “At class when someone smells a bad smell, the girls try to put it on me and give hints that I am the one that smells bad because I am fat and I need to shower a lot, and I don't know where they get this idea from that if you are fat then you smell bad.”




3.3. Theme 3: Timing of external WBO

Participants spoke about experiencing WBO at all ages, including in their current lives. However, the experiences that hurt the participants most were those that occurred during childhood and adolescence. Many participants recalled stories from their childhood and school years with great clarity, including the pain felt at the time, and the ongoing shame and embarrassment resulting from the experiences. Participants also shared experiences of WBO in adulthood, and after marriage.


3.3.1. Childhood and teenage years

Most participants were bullied or teased because of their weight as children, and this escalated in teenage years, especially at school. Bullying was experienced from friends, classmates, other students, teachers, and in other settings such as at home, the gym, and other places. Dani vividly recalled her experiences, saying, “I was bullied a lot as a child, especially at school. People I don't know would come up to me and call me names like fatty or bear. They would literally point fingers at me in recess as I walked by them. I remember once being punched by boys because ‘It felt like beating a pillow' they said, and this whole year at middle school they'd call me ‘la vache qui rit' (translation: the laughing cow).” Likewise, Malak described the significant impact of early exposure to WBO, saying, “This affected me since childhood, I always put this idea in my mind that I am fat and this means that I am not like the other girls, and I can't be as beautiful as they are. The effect got even greater when I turned to a teenager. I entered the hospital several times, because of being obsessed with losing weight and looking as good as the other girls without caring about my health or anything else.”



3.3.2. Adulthood

Exposure to external WBO continued into adulthood for most participants. Ongoing exposure was exasperating for some participants, indicating that they may have felt it would decline once they left their childhood years. As Arif said, “This weight bullying started from a young age, and it continued till this time. I am 32 years old, and I am still getting bullied and harassed in different settings? How long will this continue?” Mariam expressed her frustration with ongoing exposure to WBO from her parents, saying, “When we gather as a family to eat, my parents tell me what I am supposed to eat, even though I am a grown a** woman”.

Several female participants spoke about the perception that a larger body is an impediment to getting married. Meem spoke about the dual pressures of men's preferences in a marriage partner, and families' desires to satisfy these, saying “I've also noticed that when it comes to marriage, men usually have a special request that they want to marry a slim and fit woman, with a nice body shape. Family also have a big role... As for my personal experience, my family used to tell me don't get fatter, no one wants to marry a fat woman, and usually hurtful words.”



3.3.3. After marriage

All eight of the married participants experienced significant levels of bullying, teasing, and harassment from their spouses after marriage. This caused significant distress for the participants, which was evident as they described how they are treated differently by their spouse now in relation to their body weight. Maha Mahmoud explained, “I was in that perfect shape in the eyes of society before I get married, after the marriage and you having kids and all of that, my husband started to comment on my body and that I should be losing weight, and that I am not the girl he married with that awful body”.




3.4. Theme 4: Sources of external WBO

Participants experienced external WBO from a variety of sources including family, friends, media, spouses, healthcare providers, teachers and professors, culture and society, and people at school, the gym, on public transport, in public places, and in the street.


3.4.1. Family

Most of the oppression based on body weight came from family members, particularly parents. Mothers and fathers put participants under constant pressure to restrict their eating and lose weight. Participants spoke about their parents mocking them because of their high weight or large size and comparing them unfavorably with their smaller sized siblings or others. Parents focused more on the participants' body weight than their achievements. As Dana recalled, “On the day of my master degree graduation, I was the top at my class, honor roll, and when I told my mum ‘Are you proud of me?' she said ‘Yes I am proud, but dear you were the biggest person on stage, you had the highest GPA and the highest weight', and that killed me.” Participants also spoke about being subjected to horrendous shaming experiences by their parents, even as very young children. Dani explained, “I was 7? 8? My biological father would gather my siblings around me as I got up on the scale and would tell them ‘Laugh at your sister' and then would sit me on the dinner table and not let me eat and everyone would call me ‘cow'.”



3.4.2. Friends

Friends were a prevalent source of external WBO, mostly in the form of hurtful comments and making fun of participants about their weight, often pretending they were joking. Participants spoke about the pain and embarrassment that this caused, especially when comments were made in front of others. Malak described one such situation, saying, “When my friends saw my elder sister, they were like ‘She's so much prettier than you are and she looks younger than you. Be more like her and lose weight'.” Malak described the significant hurt that experiences like this caused her. Amal described her perceptions about her relationship with friends, saying, “My friends tend to mock me and tease me because of my weight, and they abandoned me because of my weight, and they were only friends with me because they felt that I'm pathetic.”



3.4.3. Media

More than half of the participants cited the role of the media in perpetuating WBO. This included mass media such as movies and magazines, and social media, particularly Instagram in perpetuating unrealistic ideals about beauty and attractiveness through the use of filters and editing, and through the widespread sharing of before and after weight loss images. Butterfly summed up many participants' beliefs about the presence of models on the platform, saying “Instagram it is full of thin bodies as models, and it is really rare to find a picture of a model with fat body. We have been exposed to role models as thin and slim so it kinda have sticked in our head that the preferred or more beautiful is the thin type of bodies.”

Participants also highlighted the role of media advertising and the selective representation of people with different sized bodies. Gandi explained, “There are advertisements out there that would put someone that's slender in there as if they're running in the forest and it's so beautiful behind them and someone with a large body at home he's sitting, he's depressed he has a bag of chips.” She went on to describe how these images create an association between an image and an emotion, and that such associations may lead some people to believe that this is how they should be. She explained, “I think that actually also affects people watching, so for example, if I would see that person with a larger body which is at home and just sitting and watching TV on their couch and eating chips and they look sad, (I would think) that's probably how I'm supposed to be. And not everyone recognize that's an image, they actually take it in and becomes part of their personality, and that's sad how powerful it (the media) is and how devastating at the same time. It (the media) should be used for good but it's being used for horrible things, really, really, it's so sad.”

Representation of larger bodies in the media as the butt of jokes or as funny characters was also mentioned by participants as a source of negative stereotypes, making them sad and angry. As Sara 2 explained, “It really angers me, because they use their (larger) bodies to make people laugh, instead of using their presence to tell people its normal. We have personalities, rather than seeing us as just a body.”

Sara 2 then described the impact of the combination of sources of WBO on mental health and wellbeing, saying “If it wasn't for the media and pop culture, and how people were raised, and what they see every day of bullying of everything that's different on TV, they wouldn't project it on other people. By constantly joking around not knowing that it can literally put people into depression.” Sara 2 went on to suggest this was a phenomenon confined to the Arabic media, and that “It's really different in American and European media.” Dana also commented on the combined role of the media and the family, saying “Family makes it happen, and then media kind of amplifies it a lot by cartoons and having comics about it, and some drawings in the newspaper of fat people being made fun of. So actually, they create it.”



3.4.4. Spouses

As mentioned in the thematic category about timing, all married participants reported their spouses as a source of external WBO. Participants described how their spouses tease or bully them and monitoring their food intake. As a result, they felt that they are not valued by their spouses and are neglected because of their higher weight. SA explained, “My husband is my number one bully. Can you imagine what it's like to live with a person who teases you and make fun of your body in every situation?” Um Abdulla described a recent situation, saying “Few days ago it was raining, so my husband was praying and saying, ‘Dear god, please let my wife lose weight' as a joke, and I acted like I did not care but it felt bad.” Meem described being called names and having her food intake closely monitored, saying “Even my husband teases me and calls me names such as ‘dubba' (translation: fatty), cow, and seal. And even when I eat, he watches every single bite and tells me ‘You eat a lot'.”



3.4.5. Healthcare providers

Some participants experienced WBO from their healthcare providers. SA described a situation common to several participants, saying, “The first sentence that a doctor would say is your BMI is high, so you need to lose weight. But when you see the other health indicators of me you would see that they are very good and nothing is wrong with me, but when it comes to BMI classification the doctor himself make stereotype for people.” Sara 3 described a similar experience of having every health issue attributed to her weight, saying, “I have regular visits to the hospital because of a certain health issue I suffer from. And each appointment I go to my doctor never forgets to mention how bad it is to be weighing this much, and that maybe all of what I'm in (my health issue) goes back to my weight.” Arif described an experience of having his vital signs assessment conducted by a nurse, saying “When I was around 18 and I got on the scale one time at the hospital, the nurse shockingly told me ‘Omg how could you carry all this weight in one body'.”

Many participants described how being labeled as overw*ght or ob*se by their healthcare providers made them feel sad or depressed. Meem described the impact of being labeled ob*se by her doctor as making her “feel that I'm outcasted or rejected by the society.” She went on to describe her encounters with healthcare providers in relation to pregnancy and giving birth, saying “They always comment on my ob*se body. A doctor once told me that because I'm ob*se I won't be able to have a baby.” The doctor's bold prediction, rooted in weight bias, was completely inaccurate as Meem went on to have several children.

Health checkups by school healthcare providers were another source of exposure to WBO due to the practice of weighing students and labeling them with the BMI classification. Sara 3 explained her feelings about this, saying “I really don't think these labels are okay because they allow for so much discrimination. Students would wanna compare their results, and for anyone who isn't in the area of ‘ideal weight' or ‘normal weight' it can be such a terrible thing. I don't see the need to do it or put a label on it.”

Not all participants rejected outright the healthcare providers' use of BMI classifications, regarding them as objective and even helpful, whilst paradoxically also acknowledging the negative effect. As Kaltham explained, “If it (the BMI label) is from a nutritionist or a doctor or like trainer then I want to know their opinion… it's a pressure for me to lose weight and exercise and eat healthy food. Okay it would affect me in a negative way but like at the end of the day it would be an incentive way for me to lose weight, do workouts and eat healthy.” Sarah also felt that being labeled with a BMI category would be both helpful and harmful, first saying that BMI categorization is a good thing because it helps people know where they are and what they need to do, and then highlighting the negative impact, saying that if she was labeled as ob*se, that “it will affect me, because I'll start to worry about my health.”



3.4.6. Teachers and professors

Teachers and professors were a source of external WBO for some participants. Participants' memories of situations with teachers from school were still intense and vivid, despite many years having elapsed. One of the participants spoke about how, at the age of 45, she could still recall every detail of the weight stigma she experienced from her teacher, how she will never forget how it felt, and the effect it continues to have on her life. Participants associated their experiences of WBO from teachers with loss of productivity, high rates of absence, and low academic performance in school. Butterfly recalled, “I remember once in my school and during the class, I was asking my teacher whether I can turn on the AC (air conditioning) because I was feeling hot, and she replied back to me ‘yeah of course you feel like it's hot because of the fat body' or something like ‘the fat you are carrying'.” The clarity with which Butterfly recalled this exchange with her teacher is indicative of the impact that even brief episodes of exposure to external WBO, particularly for children who are less well equipped to deal with them than adults. Some participants described their negative treatment at the hands of physical education teachers. Dana shared her feelings, saying, “Sports class was one of my least favorite classes. My physical education teacher gave us a test in a certain skill where you jump and flip, and on that day, it was my first menstrual day, so I wasn't able to perform. And when I told my teacher about this, she replied ‘You can just say that you're ob*se and ob*se people cannot do that'.”

As described above, one participant was prevented from fulfilling her lifelong dream to study psychology due to her professor's belief that people with larger bodies are “unhealthy” and “unhealthy” people cannot be psychologists.



3.4.7. Culture and society

Arabic culture and society were highlighted as significant sources of WBO, with participants noting that this is contrary to the perception outside the Arab world that Arabic culture is more accepting of size diversity. Participants expressed the belief that WBO is regarded as completely acceptable and as a result is widespread in Arabic society. Participants noted that Arabic culture now mirrors western culture, with thin bodies indicating healthiness and large bodies indicating unhealthiness. Having a large body size is widely seen as sign of infertility in the Arab region. Participant also talked about the intergenerational effects, thereby challenging another misconception that WBO is a recent phenomenon in Arabic society. Sara 3 noted, “Our culture and society promotes the idea of big bodies being embarrassing, a problem, and a bad unacceptable thing.” Dana expressed her frustration with the role of culture saying, “What I hate the most about the Arabic culture, is that it always puts the blame on the girl's weight when it comes to everything, whether if she can't get pregnant or not yet married.” Battuta shared her belief that, “A perfect slim body is one of the most cherished ideologies in our Arabic culture, it's like Arab people are programmed to the idea that there is only one perfect body size.”



3.4.8. Others

Sources of WBO were not limited to family members, friends, healthcare providers, or teachers. Participants experienced WBO from other people including people at the gym, school, on public transport, and in streets and other public places. Sara 2 described a situation where strangers felt entitled to dictate her choice of activity, explaining, “Some ladies at the gym were looking at me in a weird way and they later came to tell me that I should do something about myself. I shouldn't be swimming because I shouldn't be wearing a swimming suit. I should go for a walk or something rather than swim, because no one wants to be looking at my body.” Sara 3 described a similar situation in which a stranger felt entitled to make unsolicited comments on her body, saying, “I was once at a conference, and I was wearing a little high waisted pants in which I guess the ‘flaws' of my figure were apparent, and this guy thought it would be okay to poke fun at my figure in the middle of everyone and he made a comment about how I looked ‘a little pregnant'.”




3.5. Theme 5: Extent of external WBO
 
3.5.1. Normative

Although only a small number of participants spoke about the culture as a source of WBO, most participants considered WBO to be an everyday phenomenon in Arab culture. Participants believed that negative attitudes and practices toward people with larger bodies are so extensive and accepted that external WBO is regarded as normative within the Arabic culture. Sara 3 described how extensive this was for her, saying, “I was bullied for being fat in every situation and in every outfit and every celebration, Eid, weddings, etc.” Butterfly commented on the normative and intergenerational nature of external WBO, explaining, “It is has become like a normal thing in the society in our culture, each generation teaches the next one this idea. We grew up knowing that fat bodies are not as acceptable and even that they are shameful, and we can't be in a large size”.




3.6. Theme 6: Impact of internalized WBO and exposure to external WBO

Experiencing WBO resulted in negative mental, psychological, emotional, social, and physical consequences such as low self-esteem, self-isolation, depression and anxiety, restrictive eating or dieting, eating disorders, thinking about or proceeding with bariatric surgery, and suicidal ideation or attempt.


3.6.1. Low self-esteem

Almost all participants identified low self-esteem as a consequence of WBO. For participants, low self-esteem encompassed lack of confidence, negative body image, lack of love toward oneself, feeling unworthy and not good enough. For Battuta, “It affected my self-esteem. I started to hate my body and not accepting it. I'm not always at ease when I meet new people and I avoid meeting new people.” Amal explained, “I used to cry, and I hate doing my daily activities. It affected my productivity and sometimes it reached a point where I hurt myself. For example, I used to see myself in the mirror and say ugly! I hurt myself on purpose and I intentionally say that to myself. I really had low self-esteem.”



3.6.2. Self-isolation

As Battuta describe above, low self-esteem resulted in self-isolation. This was common amongst most participants, with exposure to WBO resulting in a range of negative social consequences. Participants spoke about how they actively avoid going out, taking group pictures, being around people or being socially engaged, especially on special occasions or at gatherings of family and friends. Aysha explained, “I became a person who don't want to be engaged in the community. I used to feel really shy and embarrassed, so I isolated myself from people.” Hala described a similar strategy, saying, “I isolated myself. I used to not want to be friends with anyone. I preferred to be alone to avoid people's comment. I used to hate going to occasions, and if I ever go, I used to stay in abaya because I hated how clothes look on me.” SA explained the impact on her, saying, “I hated going out to see people, I hated gathering with people. I don't approach people and talk to them because of my weight. So, it affected me socially a lot.”



3.6.3. Depression and anxiety

Participants strongly believed that WBO resulted in mental health conditions, including depression and anxiety requiring professional treatment. Dani described the impact for her, saying, “I suffered from depression for years and I used to be on antidepressants, till now I have depressive episodes from time to time. You hate your body, you hate yourself, you hate them as well. The psychological effect that this led to is much more serious than the weight itself.” Sara 2 also highlighted that these effects were because of exposure to WBO, explaining, “I would just say that I do not suffer from any health issues because of my weight. The only issues I have are on my mental health, anxiety and depression and these are not because of my weight they are because of how people view my weight and body”.



3.6.4. Restriction and dieting

Two-thirds of the participants spoke about their repeated attempts to change their body weight and thereby escape WBO through restricting their eating or embarking on diets. Many of these diets were deficient in nutrients, and unsustainable over a sustained period. Battuta recalled one such diet, saying, “I remember one time, I tried the ‘watermelon diet', so it basically tells you to eat nothing but a watermelon for a certain time, and I experienced horrible weight and hair loss at that time.” Zayed discussed the range of diets he had attempted, and the damaging consequences for his relationship with food, saying “I tried every weight loss method that can come across your mind. I reached a point where I fear food and count calories for every single food item I consume.”



3.6.5. Eating disorders

Almost half of the participants described how exposure to WBO led to the development of disordered eating behaviors and eating disorders, including self-induced vomiting, binge eating, emotional eating, and bulimia. Malak described her situation, saying, “I felt like I craved food more and more till it turned to binge eating. I started to eat without stopping, till I slowly reached my previous weight, and that made me commit a very awful thing, which was eating and then putting my finger in my mouth to induce vomiting, and this habit stayed with me for almost a week and then my body could not handle it anymore, so I went to the hospital.” Dani described how she developed an eating disorder as a child, saying, “I felt like this is always something that I had to focus on. I can't remember a single time period in my life that my weight obsession was out of the picture. It led to me forming bulimia at the age of 12.”



3.6.6. Bariatric surgery

Over half of the participants considered or had undergone bariatric surgery because of exposure to WBO, including sleeve gastrectomy, adjustable gastric band, and gastric balloon. Although this surgery has a high level of risk, it was seen as an acceptable and almost routine procedure to reduce exposure to WBO. As K stated, “Qatari society has one preference to the point that anyone with extra kilos will be told ‘there are surgeries to cut some weight, go have one'.” Dana talked about the process that led up to her decision, explaining, “I said ‘Well I'm sick and suffering, people still see that I'm fat, they don't see my achievement, so you know what, let me do this as a last resort. I'll do the gastric sleeve operation and see what happens'.”



3.6.7. Suicidal ideation or attempt

One of the most serious impacts of experiencing WBO was thinking about or attempting suicide. Almost half of the participants expressed wanting to end their lives at some point to relieve their suffering from exposure to WBO. Whilst recalling these feelings, participants demonstrated deep sorrow, and some were crying while sharing these experiences. Hala shared her experience, saying, “I had depression from time to time and I was always thinking of a way of dying, and I knew that if I confessed this to my family, they will not take it seriously. So I was lonely, and I attempted suicide using pills and went to hospital. At that time, I had my son who was 8 years old.” Butterfly shared her story, saying, “I couldn't take it any further, I even thought of ending my life instead of living this every single day.”





4. Discussion

This study explored experiences of weight-based oppression experiences among 29 students, staff, and faculty at Qatar University. WBO was perceived to be so common that it was regarded as normative and intergenerational. Experiences of WBO included teasing, harassment, stigmatization, and discrimination based on body weight from family, friends, spouses, healthcare providers, teachers, and other people. The media and Arabic culture were also regarded as important sources of WBO. Experiences of WBO occurred throughout life, but those that occurred in childhood and adolescence were particularly painful. These experiences had significant and lasting negative psychological, emotional, social, and physical consequences for participants' health and wellbeing. Participants experienced negative internalized feelings, beliefs, and attitudes about their own body weight such as low self-esteem, embarrassment, shame, body dissatisfaction, sadness, and worthlessness. Exposure to WBO resulted in social isolation, depression and anxiety, food restriction, dieting, disordered eating, and eating disorders. Some participants had thought about or tried bariatric surgery or suicide to escape WBO.

This is the first study to qualitatively explore experiences of weight-based oppression in Qatar and the Arab region, and in many respects, the study findings are comparable to those from studies in other regions of the world. In this study, participants perceived WBO to be highly prevalent in Qatar and the Arab region. In fact, WBO is perceived as being so common that it is regarded as normative and completely acceptable. This perception is consistent with studies elsewhere that have demonstrated the high prevalence of various forms of WBO such as teasing, bullying, and discrimination in countries in the Global North (69). Further population-based studies are needed to determine if the actual prevalence of WBO is as high in the Arab region as perceived.

Participants experienced WBO at all ages, but the impact of exposure during childhood and adolescence was particularly significant. Sources of WBO at a young age included parents, friends, and teachers. Young people with higher body weight are vulnerable to weight-based bullying, harassment, stigmatization and teasing in school settings (3, 70). Weight-based bullying is one of the most common types of bullying that children and youth face (71–73). Children and adolescents are mostly frequently exposed to WBO from family, friends, peers, and teachers. The memories of these exposures to WBO for participants in our study were very strong, and many years later evoked significant sadness. Although participants recalled many experiences WBO at other times in their lives, it was these childhood exposures that they seemed to be particularly damaging. Children are less equipped to deal with exposure to hurtful comments or behaviors, and if the perpetrators of those behaviors are people in positions of trust and authority, then the capacity of young people to reject these behaviors and resist the internalization of the messages is limited. Particular attention should therefore be paid to eliminating WBO in the structures and systems that most impact on young people, such as the family and school environments.

In adulthood, sources of WBO for our participants included family, friends, professors, healthcare providers, and for married participants, spouses. This is consistent with findings from other studies demonstrating the extent of this issue. WBO from family was the most commonly reported exposure, and participants relayed painful examples of their treatment at the hands of their parents and siblings. All married participants shared devastating experiences of WBO from their spouses. WBO from family can be the most painful experience as it comes from people who supposedly love and protect you (74). With respect to healthcare providers, our participants spoke about the healthcare inequalities they have experienced from doctors and nurses, which reflects a significant body of literature demonstrating high levels of WBO from these professions. A recent systematic review confirmed widespread weight bias in a range of healthcare providers (75).

Interestingly, only four of our participants identified Arabic culture and society as a source of WBO, however almost all described WBO as being universal within Arabic culture. This differential may reflect the widespread belief that WBO is totally “normal”, and that is it not specific to Arabic culture. Various studies have investigated aspects of WBO such as weight bias internalization, exposure to weight stigmatizing experiences, and weight discrimination in the Global North, with most of these studies conducted in the USA (76). Investigations in the Global South and in the Arab region in particular, are limited. More broadly, the cultural imperialism of the Global North has seen the adoption of “western” appearance ideals, particularly the thin/non-fat ideals for all genders. Rates of eating disorders have rapidly increased in the Global South (77) and identification with western culture is associated higher levels of eating disorder symptomatology for Arabic women (78). The role of mass media and social media in this messaging was well recognized by our participants, consistent with literature demonstrating strong links between exposure to media and WBO in western cultural contexts (79).

Turning to the consequences of WBO, our study found that exposure to WBO results in significant psychological distress, including shame, embarrassment, feelings of worthlessness, depression, and anxiety. Many participants demonstrated significant levels of internalized WBO, indicating their belief that there is something inherently wrong with their larger bodies. Some participants also identified that their psychological distress was because of their unfair treatment based on their body weight. The strong relationship between psychological distress and WBO is consistent with many other studies. A recent systematic review (80) and meta-analysis (81) established that exposure to WBO is consistently associated with depression.

One of the most common behavioral consequences of exposure to WBO is changes to eating patterns. In our study we found that participants reported engaging in food restriction and dieting in response to internalized and external WBO. For many, the adoption of food restriction or dieting was strongly encouraged or even demanded by parents or family members. However, there is now a significant body of research that demonstrates the failure of dieting to sustainably reduce body size (82, 83), and subsequent weight regain is often attributed to the failure of the dieter, rather than a natural physiological response to dieting, furthering the shame that people feel about their bodies. For some participants in our study, restriction and dieting escalated into eating disorders, and others discussed developing eating disorders as a direct result of exposure to WBO. A recent scoping review revealed that rates of eating disorders in the Arab region averaged 31% with some studies detecting rates up to 75% in specific samples (84). The relationship between internalized WBO, exposure to WBO, disordered eating, and eating disorders is well documented (85, 86). Within the Arab region, studies on males in Kuwait (87) and females in the United Arab Emirates (14) have found associations between internalized or external WBO and eating disorder symptomatology. This is consistent with other studies that have demonstrated that weight-based stigmatization is associated with a range of behavioral consequences, including binge eating disorder (88). Weight-based teasing in adolescence prospectively predicts binge eating up to 5 years later (89, 90).

Our finding that exposure to WBO resulted in suicidal ideation and suicide attempts adds to the existing literature about the severe consequences of WBO. WBO is associated with higher levels of suicidal ideation in adults, with the effect mediated by depression (91). Likewise for young people (92) and children (93), the most serious emotional consequence of WBO is the increased risk of thinking about and attempting suicide. Adolescents who are teased about their body weight are two to three times more likely to have suicidal thoughts than those not subjected to such teasing (94). In this study, around half of the participants had suicidal ideation or suicide attempts. This is consistent with the findings of a study that found over 50% of females and 13% of males who were exposed to WBO from their family and friends considered attempting suicide (9). This is hugely concerning, and further research is urgently required to establish the prevalence of such consequences in Qatar and the Arab region.

The decision to undertake bariatric surgery such as sleeve gastrectomy, adjustable gastric band, and gastric balloon was another consequence of being exposed to WBO, and more than half of the participants in this study were considering such surgery or had already had it. This was particularly the case for participants who expressed feelings of sadness and depression, or that had disordered eating or eating disorders. This finding was expected as eating disorders, anxiety, and depression are prevalent in candidates for bariatric surgery (95), with depression and eating disorders more prevalent in bariatric surgery candidates than in the general population (96). Undergoing bariatric surgery also increases the subsequent risk of self-harm, suicidal ideation, suicide attempts, and suicide (97, 98). Making the choice to undergo bariatric surgery to escape WBO and its psychological sequalae is understandable, given the extremely low efficacy of other weight loss strategies, the internalization of negative beliefs and attitudes about higher weight, and ongoing exposure to the stress of WBO. Bariatric surgery is widely practiced in Qatar, and although no official government statistics are available, news reports stated that in 2014, around 2,000 surgeries were performed in a population at the time of 2.2 million people (99), with 70% of recipients being women. This was compared to the rate in Japan where 200 bariatric surgeries were performed in a population of 127 million. In 2022, the government health service reported that it performs 800–1,000 surgeries per year (100). The normative nature of WBO combined with the normalization of bariatric surgery creates the perfect storm to drive up rates of bariatric surgery.

This study explored WBO using the RLCHPM as a theoretical foundation. Exploring and understanding a health issue is part of the community assessment phase, which is the first phase in the health promotion process. By conducting regular critical reflection (represented by the stems of the plant in the RLCHPM) on the values and principles in the RLCHPM (represented by the tuber and roots), we ensured that the study explored WBO holistically and revealed a range of physical, mental, and social consequences of WBO (represented by the lotus flower pod). In addition, the RLCHPM guided us to examine the characteristics of people (represented by the stamens of the lotus flower) and different types of environments (represented by the first petal layer of the flower) that lead to WBO, and how these factors connect and operate at multiple levels from the individual level to the family, community, organization, and society levels. Using the RLCHPM therefore ensured that we took a socio-ecological or systems approach to the exploration of WBO (a value and principle represented by the tuber and roots). Finally, critically reflecting on the potential for harm throughout the research process helped us to minimize potential harms (a value and principle represented by the tuber and roots).

The findings from this study indicate that WBO operates at the intrapersonal, interpersonal, family, community, society, and population levels, and has significant negative psychological, emotional, behavioral, social, and physical consequences resulting in poor health outcomes. None of the participants indicated that WBO resulted in improvements in their health and wellbeing. This is contrary to the commonly held belief, also expressed by some public health writers, that greater exposure to WBO might give people with higher body weight the “motivation” to improve their (assumed) poor health and change their (assumed) poor behaviors (101). This study provides evidence that such an approach would not only be unsuccessful at such “motivation”, but would perpetuate and extend the harm caused by WBO.


4.1. Strengths and limitations

There are several strengths of this qualitative exploratory study. It provides the first insight into the lived experiences of WBO of people in the Arab region. The study provides a holistic view of the phenomenon with exploration of participants' experiences of WBO from many different perspectives and at multiple inter-related levels. As a method for exploring a sensitive topic, using semi-structured interviews allowed participants to express themselves in their own words, and share their experiences in as much detail as they wished. In-person and WhatsApp call interviews also allowed for the observation of the body language and speaking tone of participants, and to connect their emotions to their words. Although the requirement to switch to online interview administration was initially regarded as a limitation potentially impacting on the quality and quantity of data, it was apparent that this may have inadvertently had a positive impact. We noticed that participants who used text or voice notes to complete their interviews provided significantly longer and more in-depth responses to the interview questions than many of those interviewed in person or via a WhatsApp video or audio call. This observation warrants further research to validate if using text and/or voice note exchanges provide the same rigor and quality as other more established interview administration methods.

Despite the important contributions of this study's findings, limitations must be considered. A limitation of the single face-to-face interview is that there was little time to build trust and rapport with participants. Because the interview addressed a sensitive issue and one that involves significant pain for many participants, the limited time may have inhibited their responses. A second limitation was the discrepancy between the interviewers and participants' body sizes. Neither of the interviewers is fat, and this may have affected the responses provided by participants in the in-person interviews. This may not have impacted on the interviews conducted via text or voice notes. A third limitation of the study is that the findings were generated from a relatively small group of people within the Qatar University community. Further studies are required to determine if these experiences are similar or different to those of people in the broader community in Qatar and the Middle East, and the extent of this issue in the Arab region. Finally, the findings from this study are particular to the participants and the interpretation of the researchers.




5. Conclusion

WBO in the Arab region is an important and unrecognized public health issue. This study, the first of its kind in the Arab region, demonstrated that WBO is so common that it is regarded as normative. For participants in our study, WBO had significant negative implications for their physical, mental, and social health and wellbeing. Further research is required to determine the nature and extent of WBO within the broader community and other countries in the Arab region. In addition, research must be conducted to develop and test the effectiveness of critical health promotion strategies to reduce internalized and external WBO in all sectors. Critical health promotion involves addressing systemic and structural sources of oppression (52) using a portfolio of strategies encompassing building healthy public policy, creating supporting environments, and strengthening community action as priority strategies. Of particular urgency is the need to develop critical health promotion programs addressing social and cultural systems and structures to reduce teasing, bullying, and negative experiences related to body weight in childhood. This will require working with governments, social media, corporations, parents, teachers, healthcare professionals, young people, and the community to develop critical health promotion programs that reduce children's exposure to toxic messages about their bodies and weight-related practices that are harmful to them.
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Rural

Urban
Bachelors/Masters/Doctorate
Diploma/Trade
Qualification
Primary
Secondary/Intermediate/Higher
Secondary
No

Yes

No

Yes
Government Sector
Housewife
Private Sector
Student
Unemployed
Divorced
Married
Single
Widowed

Mean (SD)

Mean (SD)

Mean (SD)

Mean (D)
Mean (SD)

Mean (SD)

No

Yes

Both of them
Hormones only
None-of them

Supplements only

Total
(N =5,845)

274(86)
2,442 (418)
3403 (58.2)

453(7.8)

179 (3.1)

539(92)

424(73)

375 (64)

66.(1.1)

431(7.4)

449 (7.7)

152(2.6)

564 (9:6)

1(0.0)

438(75)

438(7.5)

445(7.6)

412(7.0)

3(0.)
169 (2.9)

307 (5.3)

836 (14.3)
5,00 (85.7)
3,597 (61.5)
1,026 (17.6)

66(1.1)
1,156 (19.8)

4,230 (72.4)
1,615 (27.6)
5,182 (88.7)
663 (113)
1,138 (19.5)
234(4.0)
1,648 (28.2)
2334(39.9)
491 (8.4)
95(1.6)
1,606 (27.5)
4,108 (70.3)
36(06)
7400 (1,474.6)

73.0 (18.2)

741 21.1)

168.3 (17.6)
19.1(7.4)

200 (7.8)

4,533 (77.6)
1,312 (22.4)
240 (4.1)
45(08)
4,404 (75.3)
1,156 (19.8)
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References Country of Study

origin

Nematetal. ))  Afghanistan

Patwaryetal. (9)  Bangladesh

Alametal (10)  Bangladesh

Hossain etal. (1) Bangladesh

Alietal. (12) Bangladesh

Alietal. (13) Bangladesh

Kumaretal. (14)  India

Jain etal. (15) India

Joshi et al. (16) India

Jacob etal. (17) India

Mathuretal. (18)  India

Singhetal.(19)  India

Danabal etal. (20)  India

Ekstrand etal. (1) India

Maliketal. (22)  Pakistan

Tahir etal. (23) Pakistan

Yasmin etal. (24)  Pakistan

Zak etal. (25) Pakistan

design

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Cross-

sectional

Time period

Study population

December 2020-January 2021 General population

5th of July 2021-August 2021

3rd of January 2021-25th of
January 2021

22nd of March 2021-1st of
April 2021

10th of October 2021-31st of
October 2021

10th of October 2021-31st of

October 2021

During 2021

2nd of February 2021-March

2021

10th of April 2021-10th of
June 2021

2nd of January 2021-14th of
January 2021

January 2021-February 2021

January 2021

During 2021

18th of January 2021-19th of
February 2021

3rd of December 2020 — 14th
of February 2021

27th of September 2020-11th
of October 2020

28th of January 2021-11th of
February 2021

July 2021-September 2021

Bangladeshi residents

over the age of 18

Healthcare workers

Public university

students

Parents aged > 18 years
and having at least one
child aged < 18 years
diagnosed with
neurodevelopmental
disorders

Parents aged > 18 years
with children < 18 years

ofage

General population

Medical students

Healthcare workers

Alladults over the age of
18

Healthcare workers

Healthcare workers

All aduls over the age of

18

Individuals aged =18
years and diagnosed with
HIV

Healthcare workers

Alladults over the age of
18

Alladults over the age of

18

Individuals aged > 40

years

Sample
size (n)

806

543

831

900

396

2,633

841

1,068

23

2,032

3,102

254

564

438

5237

883

1,778

1,325

Prevalence
of vaccine
hesitancy

(%)

124%

15%

33%

56.2%

427%

128%

27.2%

10.6%

63%

214%

33.6%

35.8%

40.7%

40%

245%

292%

28%

40%

» “Natural immunity is better than the vacci

o “Vaccination is a Western/Jews/Isra

Factors related to COVID-19 vaccine hesitancy

» “Lower income countries are supplied with low-quality vaccines”
© “Vaccines are unsafe”

© “I have enough immunity”

© “Vaccines will be expensive”

© “Unknown side effects causing fear”

o “Vaccines are not effective enough”

» “Not enough information is provided on vac

ancial burden of the vaccines”

 “COVID-19 s harmless”

 “Natural immunity is better than vaccination”

o “I have contraindications to the vaccines”

o “I prefer f other people get vaccinated first”

o “Unknown side effects of vaccines”

© * Vaccine quality may be compromised due to mass production in
arush’

 “Iam worried about the vaccine side effects”

 “I.am not worried about COVID-19”

» “Pandemics can be reversed without vaccines”

 “Antibiotics can heal COVID-19 disease”

© “Vaccines can be only applied to people who have been infected with

coviD-19”

« “Eating immune system boosting food can outperform vaccines”
» “Vaccines should be given to patients with chronic
health conditions”

© “Vaccines are not safe and effective for Bangladeshi

ren”
« “None of my family members tested positive for COVID-19"
« “None of my family members died of COVID-19”

© “COVID-19 cannot infect us”

» “We are not concerned at all about our children getting infected”

‘o “Vaccines are not safe and effective for Bangladeshi children”
o “Ididn't receive a vaccine as a parent”

o “None of my family members could be infected with COVID-19”

» “Weare not concerned at all about our children getting infected”
» “Concerns about vaccine safety”

 “Antivaccine attitude and beliefs”

» “Concerns of fear and phobia”

o “New vaccine”

« “Notin risk group”

 “Lack of information”

o “Mistrust in vaccine safety”

© “Vaccines are not efficacious enough”

© “Youngage”

 “No need for vaccines as COVID-19 pandemic is over now”
o “Previous COVID-19 exposure”

o “Insuffi

nt information regarding the vaccine”

o “Fear of unknown adverse effects”

» “Doubt in vaccine effectiveness”

 “Distrust in vaccine companies”

o “Fear of vaccine’s side effect on current pregnancy”
» “Unknown side effects of the available vaccines™

© “Vaccines are unnecessary”

o “Mistrust in the country’s authority”

 “No perceived risk of COVID-19 infection”
 “Cost of vaccine is not affordable”

 “Iam worried about the side effects of the vaccine”
o “Fear of needle prick”

o “Fear of vaccine-induced COVID-19-like illness”
 “Vaccine may be ineffective™

o “Not sure about the cfficiency of vaccine”

© “Worried about the side effects”

 “Worried about effects of the vaccine on mental health”
o “Iam already infected; no need to vaccinate now”
© “COVID 19is not real”

o “Vaccines are not powerful enough for this new virus COVID-19”

» “Vaccines cause serious problems in children”

« “Unknown long-term side effects of vaccine”

« “COVID-19 vaccination is politically motivated”
© “Vaccination programs are deceitful”

» “Natural immunity lasts longer than vaccines”

o “Natural exposure gives more protection”

» “Lack of confidence in vaccines”

» “Concerned about side effects”

& “Distrust in vaccines”

© “I have some religious concerns”

© “Vaccines are not effective enough”

 “Fear of vaccine side effects”

» “Chronic comorbidities such as allergies, etc..”

» “Previous exposure to COVID-19 infection”

© “COVID-19 is nota serious disease

© “COVID-19is a conspiracy”

o “Vaccines have no role in disease prevention™

« “I would become infected due to the vaccination”

» “Unknown side effects are worrying me”

on”

o “Iam using protective measures against COVID-19”
© “Lam afraid of needles”

« “Icannot afford the vaccine”

o “Iam concerned if the vaccine is “halal”™

» “Vaccines are not properly stored in our country”

o “Iam concerned about side effects”

o “Idon’t need a vaccine as I follow all preventive measures seriously”
© “Idon’t believe the vaccine will stop the infection”

o “COVID-19 vaccination is a conspiracy”

o “Iam young, healthy, and immune”

o “Iam afraid of needles”

© “Vaccines have side effects and are unsafe”

 “Itis not useful”

o “Vaccine is not effective enough”

© “My immune system s strong enough”

 “Thereis no COVID”

American/Illuminati plot”

o “lam stressed out”

o “Religious reason”

» “Du to some chronic conditions”

» “Social pressure”

© “Covid-19 vaccine-related stress/anxiety”

o “Prior Covid exposure leads to the development of antibodies”
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Demographics

Age

Sex

Country of residence

Geographic location

‘Your highest educational level

Do you work in the medical field?
Are you a sports coach?

Where do you work?

Marital state

Your monthly income in dollar

Weight before COVID-19 lockdown, Kg
Weight during COVID-19 lockdown,
Kg

Height, cm

Fat percentage before COVID-19
lockdown

Fat percentage during COVID-19
lockdown

Do you smoke?

Do you use hormones and supplements?

Mean (SD)

Female

Male

Algeria

Bahrain

Egypt

Irag

Jordan

Qatar

Kuwait

Lebanon

Libya

Moroceo

Oman

Palestine

Saudi

Sudan

Syria

Tunisia

UAE

Yemen

Rural

Urban
Bachelor/Master/PhD.
Diploma/Trade Qualification
Primary
Secondary/Intermediate/
Higher Secondary
No

Yes

Yes

Government Sector
Houserwife

Private Sector
Student
Unemployed
Divorced

Married

ingle
Widowed
Mean (SD)

Mean (SD)
Mean (SD)

Mean (SD)
Mean (SD)

Mean (SD)

No

Yes

Both of them
Hormones only

None of them

Supplements only

Low

27.4(8.6)
2435(99.7)
3,370 (99.0)
447 (98.7)
179 (100.0)
538 (99.8)
422(99.5)
365 (97.3)
64 (97.0)
428 (99.3)
448 (99.8)
147 (96.7)
563 (99.8)
1(100.0)
438 (100.0)
437 (99.8)
440 (98.9)
411(99.8)
3(1000)
169 (100.0)
305 (99.3)
834 (99.8)
4971(99.2)
3,571(99.3)
1,015 (98.9)
66 (100.0)
1,153(99.7)

4,199(99.3)
1,606 (99.4)
5,162 (99.6)
643 (97.0)
1,131 (99.4)
233(99.6)
1,627 (98.7)
2,324 (99.6)
490 (99.8)
94(98.9)
1,596 (99.4)
4,079 (99.3)
36(100.0)
7380
(1,473.5)
730 (18.1)
741(212)

168.3 (17.6)
19.1(74)

200(7.8)

4,500 (99.3)
1,305 (99.5)
220 91.7)
45 (100.0)
4,403
(100.0)
1,137 (98.4)

High

28.1(62)
7(03)
33(1.0)
6(1.3)
0(0.0)
1(02)
2(0.5)
10 2.7)
2(.0)
3(0.7)
102
5(3)
1(0.2)
0(0.0)
0(0.0)
102)
5(L1)
1(0.2)
0(0.0)
0(0.0)
2(07)
2(0.2)
38(08)
26(0.7)
1@y
0(0.0)
3(0.3)

3107)
9(0.6)
20 (0.4)
20(3.0)
7(0.6)
1(04)
211.3)
10 (0.4)
1(0.2)
1(11)
10(06)
29(0.7)
0(0.0)
1,056.4
(1,636.1)
843(213)
81.8(14.3)

172.5(17.7)
143(73)

15.2(83)

33(07)
7(0.5)
20(83)
0(0.0)
1(0.0)

19(1.6)

OR (univariable)

1.01(0.97-1.04, p = 0.612)
3.41 (1.60-8.40, p = 0.003)
0.00 (NA-Inf, p = 0.990)
0.14(0.01-0.81, p = 0.068)
035 (0.05-1.54, p = 0.204)
2.04(0.75-6.05, p = 0.171)
233(0.34-1035, p = 0.307)
052 (0.11-1.99, p = 0.360)
0.17(0.01-0.98, p = 0.097)
253 (0.72-8.53, p = 0.129)
0.13(0.01-0.78, p = 0.062)
0.00 (NA-Inf, p = 0.999)
0.00 (NA-Inf, p = 0.985)
0.17(0.01-1.00, p = 0.102)
085 (0.24-2.83, p = 0.785)
0.18 (0.01-1.07, p = 0.115)
0.00 (NA-Inf, p = 0.999)
0.00 (NA-Inf, p = 0.990)
049 (0.07-2.14, p = 0.382)

3.19(098-19.62, p = 0.110)

149 (0.70-2.95, p = 0.271)
0.00 (NA-Inf, p = 0.986)
0.36 (0.09-1.02, p = 0.092)

076 (0.34-1.53, p = 0.468)

803 (4.28-15.07, p < 0.001)

069 (0.04-3.92, p = 0.733)
2.09(093-5.31, p = 0.093)
070 (027-1.92, p = 0.462)
033 (0.02-1.86, p = 0.300)

059 (0.11-1087, p = 0.616)
067 (0.14-11.97, p = 0.693)
0.00 (NA-Inf, p = 0.984)
100 (1.00-1.00, p = 0.202)

101 (1.00-1.02, p = 0.001)
101 (1.00-1.01, p = 0.041)

1.03 (1.00-1.06, p = 0.090)
0.90 (0.86-0.95, p < 0.001)

091 (0.87-0.95, p < 0.001)

0.73(0.30-1.56, p = 0.454)

0.00 (NA-Inf, p = 0.987)
0.00(0.00-0.01, p < 0.001)

0.18 (0.10-0.35, p < 0.001)

OR (multivariable)

1.04 (0.97-1.12, p = 0.241)

075 (0.23-2.65, p = 0.631)

0.00 (0.00-Inf, p = 0.993)

045 (0.02-3.94, p = 0.507)
070 (0.08-5.24, p = 0.728)
320 (081-16.08, p=0.116)
591 (057-5132, p = 0.109)
0.93(0.10-7.45, p = 0.947)
115 (0.05-10.20, p = 0.907)
254 (051-14.40, p = 0.261)
0,56 (0.03-5.06, p = 0.634)

0.00 (0.00-Inf, p = 0.990)
037 (0.01-4.02, p = 0.455)
3.41(073-18.77, p=0.126)
0.72(0.03-6.50, p = 0.786)

0.00 (0.00-Inf, p = 0.999)

0.00 (0.00-Inf, p = 0.994)
2.71(030-20.20, p = 0.331)

1.00(0.25-6.76, p = 0.997)

1.46 (0.58-3.47, p = 0.400)

0.00 (0.00-Inf, p = 0.996)

0.53 (0.11-1.74, p = 0.341)

0.90(0.34-2.17, p = 0.820)

3.00 (1.34-6.74, p = 0.007)

2.56(0.11-25.83, p = 0.468)
0.92(032-2.82, p = 0.871)
125 (0.33-4.99, p = 0.742)
047 (0.02-3.68, p = 0.534)

137 (0.16-32.56, p = 0.800)
2.54(0.28-63.06, p = 0.470)
0.00 (0.00-Inf, p = 0.997)

1.00 (1.00-1.00, p = 0.436)

1.01(0.99-1.02, p = 0.108)
1.00 (0.98-1.01, p = 0.901)

1.00 (0.99-1.03, p = 0.814)
0.99 (0.90-1.08, p = 0.798)

0.97 (0.89-1.05, p = 0.445)

035 (0.12-0.89, p = 0.036)

0.00 (0.00-Inf, p = 0.996)
0.00 (0.00-0.03, p < 0.001)

021 (0.09-0.47, p < 0.001)
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Demographics

Age

Sex

Country of residence

Geographic location

Your highest educational level

Do you work in the medical field?
Are you a sports coach?

Where do you work?

Marital state

Your monthly income in dollar

Weight before COVID-19 lockdown, kg
Weight during COVID-19 lockdown, kg
Height, cm.

at percentage before COVID-19
lockdown

Fat percentage during COVID—19
lockdown

Do you smoking?

Do you use hormones and supplements?

Mean (SD)
Female

Male

Algeria

Bahrain

Egypt

Irag

Jordan

Qatar

Kuwait

Lebanon

Libya

Morocco

Oman

Palestine

Saudi

Sudan

Syria

Tunisia

UAE

Yemen

Rural

Urban
Bachelors/Masters/Doctorate
Diploma/Trade Qualification
Primary
Secondary/Intermediate/
Higher Secondary
No

Yes

No

Yes

Government Sector
Housewife
Private Sector
Student
Unemployed
Divorced

Married

Single

Widowed

Mean (SD)

Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)

Mean (SD)

No

Yes

Both of them
Hormone only
None of them

Supplements only

Low

27.3(87)
1,789 (86.6)
2,562 (87.9)

337 (91.3)

136 (87.2)

357 (8238)

331 (91.4)

236 (79.5)

43 (705)

303 (819)

307 (83.0)

116 (91.3)

431 (88.0)

1(100.0)

337 (87.5)

347 (89.9)

377 (938)

294 (87.5)

3(100.0)

125 (82.8)

270(95.7)

634 (87.4)
3,717 (87.4)
2,564 (85.0)

793 (90.0)

61 (96.8)

933 (91.6)

3,368 (90.1)
983 (79.2)
3916 (87.9)
435 (82.9)
808 (84.1)
174 (85.7)
1,250 (88.8)
1,714 (87.4)
405 (91.0)
71(87.7)
1,196 (85.9)
3,054 (88.0)
30(88.2)
7309
(1,473.2)
727 (17.9)
73.8 (209)
168.0 (18.4)
19.0 (7.4)

199 (7.8)

3,361 (87.3)
990 (87.8)
193 (928)
32(82.1)

3,288 (86.6)
838 (89.5)

High

28.1(8.9)
276 (13.4)
352 (12.1)
32(.7)
20(12.8)
74(17.2)
31(8.6)
61(20.5)
18 (29.5)
67(18.1)
63 (17.0)
118.7)
59 (12.0)
0(0.0)
48 (12.5)
39(10.1)
25(62)
42(12.5)
0(0.0)
26(17.2)
12(4.3)
91 (12.6)
537 (12.6)
452 (15.0)
88(10.0)
2(32)
86 (8.4)

370(9.9)
258 (20.8)
538 (12.1)
90 (17.1)
153 (15.9)
29(143)
158 (11.2)
248 (12.6)
40(9.0)
10(12.3)
197 (14.1)
417 (12.0)
4(11.8)
937.8
(1,7202)
739 (167)
76.2(26.2)
168.5 (17.0)
199(7.7)

207 (82)

490 (12.7)
138 (122)
15(72)
7(17.9)
508 (13.4)
98 (10.5)

OR (univariable)

1.01 (1.00-1.02, p = 0.031)

0.89 (0.75-1.05, p = 0.178)
1.55 (0.84-2.78, p = 0.148)
2.18 (1.42-3.43, p = 0.001)
0.99 (0.59-1.66, p = 0.958)
272 (1.73-4.35, p < 0.001)
4.41 (2.25-8.47, p < 0.001)
233 (1.50-3.69, p < 0.001)
216 (1.38-3.43, p = 0.001)
1.00 (0.47-1.99, p = 0.997)
1.44(092-2.29, p = 0.114)
0.00 (NA-Inf, p = 0.983)
1.50 (0.94-2.42, p = 0.092)
118 (0.73-1.94, p = 0.501)
0.70 (0.40-1.20, p = 0.195)
1.50 (0.93-2.46, p = 0.099)
0.00 (NA-Inf, p = 0.971)
2,19 (1.25-3.82, p = 0.006)
047 (0.23-0.90, p = 0.029)

1.01(0.80-1.28, p = 0.957)
0.63 (0.49-0.80, p < 0.001)
0.19(0.03-0.60, p = 0.019)
052 (0.41-0.66, p < 0.001)

2.39(2.01-2.84, p < 0.001)

1.51 (1.17-1.91, p = 0.001)
0.88 (0.56-1.33, p = 0.560)
0.67(0.53-0.85, p = 0.001)
0.76 (0.62-0.95, p = 0.016)
0.52(0.36-075, p = 0.001)
1.17 (0.62-2.45, p = 0.651)
0.97 (0.52-2.01, p = 0.928)
0.95(0.24-3.08, p = 0.931)
1,00 (1.00-1.00, p = 0.002)

1.00 (1.00-1.01, p = 0.112)
1,00 (100-1.01, p = 0.019)
1.00 (1.00-1.01, p = 0.584)
1.02 (1.00-1.03, p = 0.006)

101 (1.00-1.02, p = 0.013)

0.96 (0.78-1.17, p = 0.663)
281 (1.01-7.24, p = 0.037)
1.99 (1.21-3.54, p = 0.012)
150 (0.88-2.75, p = 0.157)

OR (multivariable)

1.01 (1.00-1.03, p = 0.170)

107 (0.85-1.36, p = 0.551)
2.10 (1.11-3.90, p = 0.021)
182 (1.15-2.95, p = 0.012)
111 (064-194, p = 0711)
2,45 (151-4.05, p < 0.001)
6.03 (2.90-12.39, p < 0.001)
250 (1.51-4.22, p < 0.001)
2.58 (1.60-4.24, p < 0.001)
113 (0.52-2.31, p = 0.752)
174 (1.08-2.86, p = 0.025)
143 (0.87-2.38, p = 0.163)
120(0.69-2.11, p=0513)
069 (0.39-1.22, p = 0.201)
144 (0.87-2.43, p = 0.161)
0.00 (NA-Inf, p = 0.971)
2.64(1.40-4.95, p = 0.002)
042 (0.20-0.84, p = 0.018)
1.04(0.81-1.35, p = 0.756)
070 (0.54-0.90, p = 0.006)
0.11 (0.01-0.54, p = 0.034)
063 (0.48-0.82, p = 0.001)

2.48 (2:03-3.02, p < 0.001)

2.10(1.59-2.77, p < 0.001)
147 (0.89-2.38, p = 0.124)
075 (0.57-0.98, p = 0.038)
111 (083-151, p = 0.478)
0.86(0.57-1.29, p = 0.473)
1.18 (0.59-2.65, p = 0.656)
1,02 (0.50-2.32, p = 0.958)
083 (0.17-3.21, p = 0.803)
1.00 (1.00-1.00, p = 0.940)

099 (0.99-1.00, p = 0.190)
1.01(1.00-1.01, p = 0.043)
1.00 (0.99-1.01, p = 0.816)
1.01(0:99-1.04, p = 0.223)

1.00 (0.98-1.02, p = 0.696)

101 (0.80-1.26, p = 0.962)
3.61(1.22-998,p =0.015)
1.84(1.07-3.39, p = 0.038)
127 (0.72-2.40, p = 0.430)
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Demographics

Age

Sex

Country of residence

Geographic location

‘Your highest educational level

Do you work in the medical field?
Are youa sports coach?

Where do you work?

Marital state

Your monthly income in dollar

Weight before COVID-19 lockdown, Kg
Weight during COVID-19 leokdown,
Kg

Height, cm

Fat percentage before COVID-19
lockdown

Fat percentage during COVID-19
lockdown

Do you smoke?

Do you use hormones and supplements?

Mean (SD)
Female

Male

Algeria

Bahrain

Egypt

Irag

Jordan

Qatar

Kuwait

Lebanon

Libya

Morocco

Oman

Palestine

Saudi

Sudan

Syria

Tunisia

UAE

Yemen

Rural

Urban
Bachelors/Masters/Doctorate
Diploma/Trade Qualification
Primary
Secondary/Intermediate/
Higher Secondary
No

Yes

No

Yes

Government Sector
Housewife
Private Sector
Student
Unemployed
Divorced

Married

Single

Widowed

Mean (SD)

Mean (SD)
Mean (SD)

Mean (SD)
Mean (SD)

Mean (SD)

No

Yes

Both of them
Hormones only
None of them

Supplements only

Low

27.3(87)
1789 (826)
2,562 (84.0)

337 (80.0)

136 (85.5)

357 (76.8)

331(842)

236 (75.2)

43 (89.6)

303 (832)

307 (79.5)

116 (82.3)

431 (85.3)

1(100.0)

337 (86.4)

347 (87.0)

377 (89.8)

294(79.5)

3(100.0)

125 (87.4)

270 (91.5)

634 (85.1)
3.717 (83.1)
2,564 (81.5)

793 (84.5)

61(953)

933 (87.2)

3,368 (87.3)
983 (72.4)
3916 (84.3)
435 (75.9)
808 (82.0)
174 (84.9)
1,250 (83.9)
1,714 (82.2)
405 (89.8)
71(83.5)
1,196 (84.9)
3,054 (82.7)
30 (93.8)
7309
(1,473.2)
727 (17.9)
73.8(20.9)

168.0 (18.4)
19.0 (7.4)

19.9 (7.8)

3,361 (83.1)
990 (84.3)
193 (85.8)
32(842)

3,288 (84.4)
838 (79.2)

Moderate

27.0(8.1)
377 (17.4)
489 (16.0)
84(20.0)
23(14.5)
108 (23.2)
62(15.8)
78 (24.8)
5(10.4)
61(16.8)
79(20.5)
25017.7)
74 (14.7)
0(0.0)
53(13.6)
52(13.0)
43(102)
76 (20.5)
0(0.0)
18 (12.6)
25(85)
111 (14.9)
755 (16.9)
581 (18.5)
145 (15.5)
347
137 (1238)

492 (12.7)
374 (27.6)
728 (15.7)
138 (24.1)
177 (18.0)
31(15.1)
240 (16.1)
372(178)
46 (102)
14(16.5)
213 (15.1)
637 (17.3)
2(62)
6116
(1,261.3)
73.9(20.3)
74.3(17.6)

169.5 (13.5)
18.9(7.3)

19.7(7.6)

682(169)
184 (15.7)
32(142)
6(15.8)
608 (15.6)
220 (208)

OR (univariable)

099 (0.99-1.00, p = 0.252)

091 (0.78-1.05, p = 0.188)

0.68 (0.40-1.10, p = 0.130)
121 (0.88-1.68, p = 0.238)

075 (0.52-1.08, p = 0.121)
133 (0.93-1.88, p=0.114)
0.47 (0.16-1.11, p = 0.118)
081 (0.56-1.16, p = 0.251)

1.03 (0.73-1.46, p = 0.856)
0.86(0.52-1.40, p = 0.564)
0.69 (0.49-0.97, p = 0.033)
0.00 (NA-Inf, p = 0.982)
0.63 (0.43-0.92, p = 0.016)
0.60 (0.41-0.87, p = 0.008)
0.46 (0.31-0.68, p < 0.001)
104 (0.73-1.47, p = 0.837)
0.00 (NA-Inf, p = 0.969)
0.58 (0.32-0.98, p = 0.050)
037 (0.23-0.59, p < 0.001)

1.16 (0.94-1.45, p = 0.178)

0.81 (0.66-0.98, p = 0.034)
0.22(0.05-0.59, p = 0.010)
0.65 (0.53-0.79, p < 0.001)

260 (2.24-3.03, p < 0.001)

1.71 (1.38-2.09, p < 0.001)

0.81(0.53-1.22, p = 0.329)
0.88 (0.71-1.09, p = 0.226)
0.99 (0.81-1.21, p = 0.927)
0,52 (0.36-0.73, p < 0.001)

0.90 (0.52-1.70, p = 0.736)
106 (0.61-1.97, p = 0.849)
0.34 (0.05-1.31, p = 0.168)
100 (1.00-1.00, p = 0.100)

100 (1.00-1.01, p = 0.088)
1.00 (1.00-1.00, p = 0.525)

101 (1.00-1.01, p = 0.026)
1.00 (0.99-1.01, p = 0.648)

1.00 (0.99-1.01, p = 0.436)

0.92(0.77-1.09, p = 0.332)
1.13(040-2.76, p = 0.799)
1.12(0.77-1.67, p = 0.578)
1.58 (1.07-2.40, p = 0.025)

OR (multivariable)

1.01(0.99-1.02, p = 0.331)

0.86 (0.70-1.06, p = 0.166)

0.92(0.53-1.55, p = 0.762)
1,00 (0.70-1.42, p = 0.989)
093 (0.62-1.38, p = 0.716)
1.19(0.81-1.74, p = 0.380)
0.65(0.21-1.62, p = 0.395)
103 (0.67-1.59, p = 0.890)
122 (083-178, p=0310)
084 (0.48-1.40, p = 0.507)
089 (0.61-1.30, p = 0.557)

0.67 (0.45-1.00, p = 0.049)
072 (046-1.11, p=0.141)
0.4 (0.29-0.66, p < 0.001)
1.00 (0.69-1.45, p = 0.996)
0.00 (NA-Inf, p = 0.954)
075 (0.39-1.37, p = 0.363)
040 (0.23-0.65, p < 0.001)

122 (0.97-1.55, p = 0.093)

084 (0.68-1.04, p = 0.119)
036 (0.09-1.02, p = 0.095)
076 (0.60-0.95, p = 0.016)

2.54(2.14-3.01, p < 0.001)

191 (1.51-2.42, p < 0.001)

134(0.83-2.12, p=0.221)
092(0.72-1.17, p = 0.484)
1.17(0.90-1.54, p = 0.246)
0.75(0.51-1.09, p = 0.142)

074 (0.41-1.43, p = 0.344)
078 (0.43-1.52, p = 0.445)
033 (0.05-1.33, p = 0.165)
1.00 (1.00-1.00, p = 0.318)

1.01 (1.00-1.01, p = 0.071)
100 (0.99-1.00, p = 0.330)

1.00 (1.00-1.01, p = 0.207)
1.00 (0.98-1.02, p = 0.990)

1.00 (0.98-1.02, p = 0.950)

0.98 (0.79-1.19, p = 0.810)

1.86 (0.63-4.82, p = 0.226)
1.36 (0.89-2.15, p = 0.170)
191(1.23-3.05, p = 0.005)
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Demographics

Age

Sex

Residence

Geographic

Your highest educational level

Do you work in the medical field?
Are youa sports coach?

Where do you work?

Marital state

Your monthly income in dollar.

Weight before. COVID.19.era.Kg.
Weight.during.COVID.19.cra Kg.
Height.cm.

Fat Percentage before COVID-19
lockdown

Fat Percentage during COVID-19
lockdown

Do you smoke?

Do you use hormones and supplements?

Mean (SD)
Female

Male

Algeria

Bahrain

Egypt

Irag

Jordan

Qatar

Kuwait

Lebanon

Libya

Morocco

Oman

Palestine

Saudi

Sudan

Syria

Tunisia

UAE

Yemen

Rural

Urban
Bachelor/Master/PhD.
Diploma/Trade Qualification
Primary
Secondary/Intermediate/
Higher Secondary
No

Yes

No

Yes

Government Sector
Housewife
Private Sector
Student
Unemployed
Divorced

Married

Single

Widowed

Mean (SD)

Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)

Mean (SD)

No

Yes

Both of them
Hormones only
None of them

Supplements only

Low

27.3(8.6)
2,085 (97.1)
2,933 (95.4)
410(96.9)
151 (93.8)
459(97.2)
384(98.2)
308 (93.6)
52(92.9)
357 (96.0)
384(96.2)
137 (95.8)
509 (98.1)
1(100.0)
378 (96.7)
363 (96.3)
350 (89.1)
373(97.9)
1(100.0)
131 (94.9)
270 (97.8)
702 (94.1)
4316 (96.4)
3062 (95.7)
892 (96.0)
66 (100.0)
998 (97.1)

3,672 (96.7)
1,346 (94.5)
4444 (96.1)
574(955)
955 (95.7)
199 (96.6)
1,415 (94.6)
2,029 (97.0)
420(97.2)
75 (97.4)
1,351 (95.4)
3,562 (96.3)
30 (100.0)
709.0
(1,434.5)
73.1(18.5)
742 (20.7)
168.3 (17.7)
19.0 (7.4)

19.9(7.8)

3,890 (96.2)
1,128 (95.6)
217 (96.9)
43(97.7)
3,845 (98.0)
913 (88.5)

High

27.0(7.4)
6329
142 (4.6)
13G.1)
10(6.2)
1328)
7(1.8)
21(6.49)
4(7.1)
15 (4.0)
15(38)
6(42)
10 (1.9)
0(0.0)
13(3)
147
43(109)
8.1
0(0.0)
7(5.1)
6(22)
4(5.9)
161 (3.6)
138 (4.3)
37(4.0)
0(0.0)
3029

126 (3.3)
79(55)
178 (3.9)
2745)
43(4.3)

7(3.4)
80 (5.4)
63(3.0)
12(28)
2(26)
65 (4.6)
138 (3.7)
0(0.0)
744.8
(1,360.5)

749 (14.9)

77.0(37.5)

170.6 (21.4)
185(69)

19.3(7.4)

153(3.8)
52 (44)
7.1
123)
78(2.0)

119 (11.5)

OR (univariable)

1.00 (0.98-1.01, p = 0.619)

160 (1.19-2.18, p = 0.002)
2.09 (0.87-4.85,
089 (0.41-1.97, p = 0.777)
057 (021-142, p = 0.243)
215 (107-4.47, p = 0.034)
2.43(0.66-7.15, p = 0.133)
1.3 (0.62-2.86, p = 0.466)
1.23 (0.58-2.66, p = 0.588)
138 (0.48-3.57, p = 0.521)
0:62(0.26-1.42, p = 0.261)
0.00 (NA-Inf, p = 0.985)
1,08 (0.49-2.39, p = 0.838)
122 (0.56-2.65, p = 0617)
387 (2.11-7.61, p < 0.001)
0,68 (0.27-1.62, p = 0.390)
0.00 (NA-Inf, p = 0.985)
1.69 (0.62-4.20, p = 0.276)
070 (0.24-1.80, p = 0.477)

=0.088)

0,60 (0.43-0.85, p = 0.003)
0.92 (0.63-1.32, p = 0.661)
0.00 (0.00-0.09, p = 0.964)
0,67 (0.44-0.98, p = 0.048)

171 (1.28-2.28, p < 0.001)

1.17 (0.76-1.75, p = 0.447)
0.78 (0.32-1.65, p = 0.552)
126 (0.86-1.85, p = 0.240)
0.69 (0.47-1.03, p = 0.065)
0.63(0.32-1.18, p = 0.170)
180 (0.55-11.12, p = 0.417)
145 (0.45-8.89, p = 0.605)
0.00 (NA-Inf, p = 0.976)
100 (1.00-1.00, p = 0.727)

100 (1.00-1.01, p = 0.157)
100 (1.00-1.01, p = 0.073)
101 (1.00-1.02, p = 0.064)
099 (0.97-1.01, p = 0.280)

099 (0.97-1.01, p = 0.256)

117 (084-1.61, p = 0.333)
072 (0.04-4.20, p = 0.762)
0.63 (0.31-1.51, p = 0.247)
4.04 (2.00-9.67, p < 0.001)

OR (multivariable)

0.98 (0.96-1.01, p = 0.286)

138 (0.91-2.11, p = 0.137)

1.99 (0.78-4.97, p = 0.141)
0.86(0.36-2.03, p = 0.723)
0.65(021-1.77, p = 0.410)
2.02(095-4.47, p = 0.074)
2.43(0.61-8.06, p = 0.168)
252(1.05-6.13, p = 0.038)
1.37 (0.60-3.19, p = 0.452)
120(040-3.27, p = 0.729)
0.88(0.34-2.20, p = 0.793)

105 (0.45-2.45, p = 0911)
1.84(0.78-4.39, p = 0.165)
478 (2.46-9.94, p < 0.001)
070 (0.26-1.77, p = 0.456)
0.00 (NA-Inf, p = 0.997)
160 (0.50-4.61, p = 0.401)
0.99(032-2.77, p = 0.990)

046 (0.31-0.68, p < 0.001)

1.12 (0.74-1.67, p = 0.581)
0.00(0.00-0.00, p = 0.976)
101 (0.63-1.58, p = 0.956)

1.98 (1.40-2.79, p < 0.001)

085 (0.52-1.35, p = 0.499)

122 (0.46-2.91, p = 0.671)
1.10 (0.71-1.73, p = 0.673)
071(042-1.20, p = 0.197)
0.72(0.33-1.46, p = 0.380)

145 (0.41-9.26, p = 0.621)
087 (0.24-5.63, p = 0.851)
0.00 (NA-In, p = 0.983)
100 (1.00-1.00, p = 0.224)

1.00 (0.99-1.01, p = 0.752)
1.00 (0.99-1.01, p = 0.367)
1.00 (0.99-1.01, p = 0.440)
100 (0.96-1.04, p = 0.992)

099 (0.96-1.02, p = 0.594)

0.95 (0.65-1.37, p=0.784)
111 (0.06-7.13, p = 0.925)
0.77 (0.34-2.08, p = 0.566)
521 (2.37-13.80, p < 0.001)
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Demographics

Age

Sex

Country of residence

Geographic location

Your highest educational level

Do you work in the medical field?
Are youa sports coach?

Where do you work?

Marital state

Your monthly income in dollar

Weight before COVID-19 lockdown, Kg
Weight during COVID-19 lockdown,
Kg

Height, cm

Fat percentage before COVID-19
lcokdown

Fat percentage during COVID-19
lockdown

Do you smoke?

Do you use hormones and supplements?

Mean (SD)

Female

Male

Algeria

Bahrain

Egypt

Irag

Jordan

Qatar

Kuwait

Lebanon

Libya

Morocco

Oman

Palestine

Saudi

Sudan

Syria

Tunisia

UAE

Yemen

Rural

Urban
Bachelors/Masters/Doctorate
Diploma/Trade Qualification
Primary
Secondary/Intermediate/
Higher Secondary
No

Yes

No

Yes

Government Sector
Housewife

Private Sector
Student
Unemployed
Divorced

Married

ngle
Widowed
Mean (SD)

Mean (SD)
Mean (SD)

Mean (SD)
Mean (SD)

Mean (SD)

No

Yes

Both of them
Hormones only
None of them

Supplements only

Low

27.3(8.6)
2,085 (87.6)
2,933 (89.9)
410(93.2)
151 (89.3)
459 (87.3)
384 (92.1)
308 (87.0)
52(83.9)
357 (85.8)
384 (38.5)
137 (93.8)
509 (91.9)
1(100.0)
378 (88.9)
363 (85.6)
350 (87.1)
373(92.3)
1(33.3)
131 (80.9)
270 (89.7)
702 (88.6)
4,316 (89.0)
3,062 (88.5)
892(90.2)
66 (100.0)
998 (88.6)

3,672 (89.5)
1346 (87.6)
4444 (88.8)
574(903)
955 (87.2)
199 (87.7)
1,415 (90.2)
2,029 (89.3)
420 (87.7)
75 (80.6)
1,351 (87.7)
3,562 (89.7)
30(833)
709.0
(1,434.5)
73.1(18.5)
742 (20.7)

168.3 (17.7)
19.0 (7.4)

19.9 (7.8)

3,890 (88.8)
1,128 (89.5)
217 (93.1)
43(97.7)
3,845 (88.9)
913 (88.0)

Moderate

28.1(8.8)
294 (12.4)
328 (10.1)
30(6.8)
18 (10.7)
67127
33(7.9)
46 (13.0)
10(16.1)
59(142)
50 (11.5)
9(62)
45(8.1)
0(0.0)
47 (11.1)
61 (14.4)
52(12.9)
310.7)
2(66.7)
31(19.1)
31(10.3)
90 (11.4)
532 (11.0)
397 (11.5)
979.8)
0(0.0)
128 (11.4)

432(105)
190 (12.4)
560 (11.2)
62(9.7)
140 (12.8)
28(123)
153(9.8)
242 (107)
59(12.3)
18(19.4)
190 (12.3)
408 (10.3)
6(16.7)
987.1
,777.1)
722(16.1)
73.0 (16.0)

167.6(16.0)
19.4(7.5)

20.3(8.0)

490 (11.2)
132(105)
16 (6.9)
1(23)
481 (11.1)
124 (12.0)

OR (univariable)

1.01 (1.00-1.02, p = 0.027)

079 (0.67-0.94, p = 0.007)

1.63 (0.87-2.98, p = 0.119)
1.99 (1.28-3.17, p = 0.003)
1.17 (0.70-1.97, p = 0.539)

2.04(1.27-3.34, p = 0.004)
263 (1.16-5.53, p = 0.014)
226 (1.43-3.62, p = 0.001)
178 (1.12-2.88, p = 0.017)
090 (039-1.87, p = 0.784)
121(0.75-1.97, p = 0.440)
0.00 (NA-Inf, p = 0.964)
170 (1.06-2.77, p = 0.030)
230 (1.46-3.68, p < 0.001)
203 (1.28-3.29, p = 0.003)
1.14(0.67-1.92, p = 0.632)
27.33(2.55-598.16, p = 0.008)
323 (1.88-5.56, p < 0.001)
157 (0.93-2.66, p = 0.093)

096 (0.76-1.23, p = 0.745)
0.84(0.66-1.06, p = 0.141)

0,00 (0.00-0.03, p = 0.961)
0.99 (0.80-1.22, p = 0.920)

1.20 (1.00-1.44, p = 0.049)

086 (0.64-1.12, p = 0.274)

096 (0.61-1.46, p = 0.853)
0.74(0.58-0.94, p = 0.014)
0.81(0.65-1.02, p = 0.068)
096 (0.69-1.32, p = 0.797)
059 (035-1.03, p = 0.051)
0.48 (0.29-0.83, p = 0.006)
083 (028-221, p = 0.725)
100 (1.00-1.00, p < 0.001)

1.00 (0.99-1.00, p = 0.245)
1,00 (0.99-1.00, p = 0.181)

1.00 (0.99-1.00, p = 0.343)
101 (1.00-1.02, p = 0.207)

101 (1.00-1.02, p = 0.283)

093 (076-1.14, p = 0.478)
0.32 (0.02-1.61, p = 0.269)
170 (1.05-2.96, p = 0.045)
1.84(1.10-3.28, p = 0.027)

OR (multivariable)

1.01 (0.99-1.02, p = 0.466)

093 (0.74-1.16, p = 0.495)

152 (0.79-2.83, p = 0.197)
174 (1.10-2.82, p = 0.021)
1.12(0.66-1.93, p = 0.675)
191 (1.15-3.19, p = 0.013)
2.3 (1.00-5.08, p = 0.040)
195 (1.18-3.29, p = 0.010)
177 (1.09-2.94, p = 0.024)
092 (0.40-1.94, p = 0.835)
1.17(0.72-1.94, p = 0.534)

1.51(0.93-2.50, p = 0.099)
1.84 (1.12-3.08, p = 0.018)
2.05(1.27-3.36, p = 0.004)
1.1 (0.65-1.90, p = 0.709)
25.65 (2.36-565.82, p = 0.009)
268 (1.48-4.85, p = 0.001)
1.40 (0.80-2.45, p = 0233)

090 (0.70-1.16, p = 0.417)

0.95 (0.74-1.21, p = 0.689)
0.00(0.00-0.00, p = 0.943)
110 (0.87-1.39, p = 0.415)

125 (1.02-1.53, p = 0.028)

1,05 (0.77-140, p = 0.768)

085 (0.52-1.37, p = 0.522)
081 (0.62-1.06,p = 0.128)
097 (0.72-131, p = 0.847)
115 (0.79-1.65, p = 0.460)

057 (0.33-1.03, p = 0.049)
047 (0.27-0.87, p = 0.012)
076 (0.24-2.15, p = 0.621)
1.00 (1.00-1.00, p = 0.169)

1.00 (0.99-1.01, p = 0.500)
1.00 (0.99-1.01, p = 0.784)

1.00 (1.00-1.01, p = 0.822)
1.01(0.98-1.03, p = 0.654)

1.00 (0.98-1.02, p = 0.850)

1.00 (0.79-1.25, p = 0.974)

0.30 (0.02-1.60, p = 0.259)
1.53 (0.90-2.78, p = 0.139)
172 (1.00-3.18, p = 0.065)
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Training characters Subgroups Total

(N =5,845)
ince when started to do exercise (months) Mean (SD) 18.3(25.9)
How many times you exercise per week before COVID-19 lockdown? Five times or more per week 988 (16.9)
Four times a week 932 (15.9)
Once a week 1915 (328)
Three times a week 1,135 (19.4)
Twicea week 875 (15.0)
How many times you exercise per week during COVID-19 lockdown? Five times or more per week 784(13.4)
Four times a week 773(13.2)
Once a week 2,307 (39.5)
Three times a week 992(17.0)
Twice 989 (16.9)
How many hours you exercise per day before COVID-19 lockdown? From half an hour to 1 h 1,856 (31.8)
From 1to 2h 1,807 (30.9)
Less than half an hour 1811 (31.0)
More than 2h 371(63)
How many hours you exercise per day during COVID-19 lockdown? From halfan hour to 1 2,073 (35.5)
From 1to2h 1,464 (25.0)
Less than half an hour 2,046 (35.0)
More than 2h 262 (4.5)
Do you follow a special diet before COVID-19 lockdown? No 4,088 (69.9)
Yes 1,757 (30.1)
Do you follow a special diet during COVID-19 lockdown? No 4,055 (694)
Yes 1,790 (30.6)
Do you go to the gym? No 3,165 (54.1)
Yes 2,680 (45.9)
Is the trainer in the gym qualified has a certificate? I don’t go to the gym 2,381 (40.7)
Idon't know 1,233 21.1)
No trainer in the gym 291 (5.0)
Not qualified 444 (7.6)

Yes. 1,496 (25.6)
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Knowledge Attitude Practice

Mean percent score  Mean  SD 3934305 213£238  L1£95

KAP levels High level 628 (11%)  205(4%)  40(1%)
Moderate level 866 (15%) 622 (11%) 0(0%)
Low level 4351 (74%) 5,018 (86%) 5,805 (99%)
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Knowledge Attitude Practice

Knowledge 1.00 0.14 002
Attitude 0.14 1.00 0.10
Practice 002 0.10 1.00
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Characteristics AOR (95% CI) p-value

Age (in years) 0.96 (095-097) <0.001
Employment

Unemployed -

Employed (Full time) 129 (1.09-1.54) 0.004
Employed (Part time) 1.46 (1.15-1.86) 0.002
Searching for employment 111 (0:83-1.48) 05
Other 094 0.75-1.17) 06
Retired 181 (1.11-2.90) 0.014
Student 207 (1.72-249) <0.001
Good relationship with

Lower socioeconomic group -
Higher socioeconomic group 0,68 (0.60-0.77) <0.001
Income level

Not sufficient -

Completely sufficient 1,09 (0:87-1.37) 05

Less sufficient 088 (0.72-1.09) 02

Other 119 (0.65-2.18) 06

Sufficient 0.78 (0.64-0.94) 0.010
Experience of searching COVID-19 information online

Difficult -

Easy 076 (0.67-0.86) <0.001

Surfing different websites for COVID-19 information
No —

Yes 135 (1.18-1.53) <0.001
Trust on online information

No -

Yes 084 (0.72-0.99) 0.040
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Characteristics AOR (95% CI) p-value

Residence
Rural
Urban 1.34 (1.18-153) <0.001

Gender

Male 1.14(1.01-129) 0.041
Age (in years) 0.99 (0.99-1.00) 0.019
Using social media

Frequent

Low 142 (118-1.71) <0.001

Effectiveness of online posting

No
Yes 1.45 (1.29-1.66) <0.001
Ability to effectively express thoughts through social media

No

Yes 118 (1.02-1.35) 0.022
Surfing different websites for COVID-19 information

No

Yes 1.22 (1.03-1.44) 0.018

Surfing WHO websites for COVID-19 information
Frequently
Rarely 0.73 (0.62-0.86) <0.001

AOR, Adjuste

ratio; CI, Confidence interval.
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Characteristics AOR (95% CI)

Language used in searching information online

English
Not English 129 (110-1.51)
Employment

Unemployed

Employed (Full-time) 101 (0.86-1.19)
Employed (Part-time) 1.15 (0.89-1.51)
Searching for employment 0.67 (0.50-0.90)
Other 0.75 (0.60-0.94)
Retired 137 (0.93-2.06)
Student 416 (3.11-5.64)
Effectiveness of online posting

No

Yes 1.58 (1.37-1.82)

Using social media

Frequent

Low 139 (1.15-1.68)
Surfing WHO website for COVID-19 information
Frequently

Rarely 0.68 (0.59-0.79)

ratio; CI, Confidence interval.

p-value

0.002

>0.9
03
0.007
0.014
0.12
<0.001

<0.001

<0.001

<0.001
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Characteristics Overall (n = 5,673) Rural (n = 1,804) Urban (n = 3,869) p-value

Gender 0.062
Female 3,181 (56%) 979 (54%) 2,202 (57%)

Male 2,492 (44%) 825 (46%) 1,667 (43%)

Religion <0.001
Buddhism 482 (8.5%) 84 (4.7%) 398 (10%)

Christianity 1,258 (22%) 667 (37%) 591 (15%)

Hinduism 316 (5.6%) 10 (06%) 306 (7.9%)

Islam 3470 (61%) 1,001 (55%) 2,469 (64%)

Other 147 (2.6%) 42/(2.3%) 105 (2.7%)

Age [Median(Q1, Q3)] 25(21,39) 23(21,32) 27(22,42) <0.001
Education <0.001
No formal education 53(0.9%) 24 (1.3%) 29(0.7%)

Primary 158 (2.8%) 74 (4.1%) 84(2.2%)

Secondary 1,387 (24%) 443 (25%) 944 (24%)

Tertiary 4,075 (72%) 1,263 (70%) 2,812 (73%)

Employment <0.001
Employed full time 2,155 (38%) 526 (29%) 1,629 (429%)

Employed part time 416.(7.3%) 185 (10%) 231 (6.0%)

Looking for Job 256 (4.5%) 111 (6:2%) 145 (3.7%)

Other 520 (92%) 211(12%) 309 (8.0%)

Retired 165 (2.9%) 28 (1.6%) 137 (3.5%)

Student 906 (16%) 150 (8.3%) 756 (20%)

Unemployed 1,255 (22%) 593 (33%) 662 (17%)

Income <0.001
Completely sufficient 894 (16%) 179 (9.9%) 715 (18%)

Less sufficient 1,103 (19%) 451 (25%) 652 (17%)

Not sufficient 704 (12%) 290 (16%) 414 (11%)

Other 50 (0.9%) 30 (1.7%) 20(0.5%)

Sufficient 2,922 (52%) 854 (47%) 2,068 (53%)

Chronic diseases* 0.008
No 4,906 (86%) 1,568 (87%) 3,338 (86%)

Yes 717 (13%) 211(12%) 506 (13%)

Health impaired by Chronic disease™* <0.001
No 4,553 (80%) 1,259 (70%) 3,294 (85%)

Yes 801 (14%) 418 (23%) 383 (9.9%)

Extent of health impairment*** <0.001
Moderately impaired 926 (16%) 387 (21%) 539 (14%)

Notatall 1,823 (32%) 332(18%) 1,491 (39%)

Severely impaired 357 (6.3%) 189 (10%) 168 (4.3%)

*50 patients (0.9%) of participants didn't tell whether they had chronic diseases or not. **319 patients (5.6 %) of participants didn' tell whether they had any health impairment due to this
chronic disease or not. ***2,567 patients (45%) of participants didn’t answer the questi nt of health impairment.

n regarding the
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Characteristics Overall (n = 5,673)

Using social media

Frequent 801 (14%)
Low 4,872 (86%)
Trust on online information

No 1,262 (22%)
Yes 4411 (78%)
Satisfaction with online information related to COVID-19*
Dissatisfied 469 (8.3%)
Neutral 1,860 (33%)
Satisfied 1,736 (31%)
Very dissatisfied 361 (6.4%)
Very satisfied 328 (5.8%)
Language used in searching information online

English 1,372 (24%)
Not English 4,301 (76%)
Experience of searching COVID-19 information online
Difficult 3,126 (55%)
Easy 2,547 (45%)
Surfing different websites for COVID-19 information

No 3,324 (59%)
Yes 2,349 (41%)
Surfing WHO website for COVID-19 information
Frequently 3,543 (62%)
Rarely 2,130 (38%)
Effectiveness of online posting

No 2,369 (42%)
Yes 3,304 (58%)
Ability to effectively express thoughts about vaccine through social media
No 3,032 (53%)
Yes 2,641 (47%)
Good relationship with

Lower socioeconomic group 2,125 (37%)
Higher socioeconomic group 3,548 (63%)

919 patients (16%) of participants didn’t answer the question re

rding online information s

Rural (n = 1,804)

256 (14%)
1,548 (86%)

349 (19%)
1,455 (81%)

154 (8.5%)
561 (31%)
610 (34%)
148 (8.2%)
102 (5.7%)

557 (31%)
1,247 (69%)

1,072 (59%)
732 (41%)

1,062 (59%)
742 (41%)

1,142 (63%)
662 (37%)

712 (39%)
1,092 (61%)

934 (52%)
870 (48%)

770 (43%)
1,034 (57%)

Urban (n = 3,869)

545 (14%)
3,324 (86%)

913 (24%)
2,956 (76%)

315 (8.1%)
1,299 (34%)
1,126 (29%)
213 (5.5%)
226 (5.8%)

815 (21%)
3,054 (79%)

2,054 (53%)
1,815 (47%)

2,262 (58%)
1,607 (429%)

2,401 (62%)
1,468 (38%)

1,657 (43%)
2,212 (57%)

2,098 (54%)
1,771 (46%)

1,355 (35%)
2,514 (65%)

p-value

>09

<0.001

<0.001

<0.001

<0.001

08

04

0.017

0085

<0.001





OPS/images/fpubh-10-997884/crossmark.jpg
(®) Check for updates





OPS/images/fpubh-10-1001282/fpubh-10-1001282-t004.jpg
Preference for SDM

Unadjusted analysis
Lacks continuity of care
With continuity of care
Adjusted analysis®

Lacks continuity of care

With continuity of care

21-34 years old

(N =615)
OR 95% CI
Ref -
098 063-153
Ref -
093 0.60-145

OR

Ref
123

Ref
120

jonal level.

35-49 years old
(N =658)

95% CI P-interaction®

- 0374
0.78-1.93

- 0425
0.76-1.89

OR

Ref
183

Ref
183

>50 years old
(N =731)
95% CI P-interaction®

- 0.007
1.18-2.85

- 0.007
1.18-2.86
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Themes

Value-add through taking time to

build trust

Valuing of public education on

appropriate antibiotic use and

AMR

Sub-themes

 In some cases, trust was not a given

o Trust can be built by better communication and sharing

of knowledge

» Importance of twinning trusted role of doctor with

outreach and scientific information

 Observed lack of public outreach on AMR as compared to

other chronic or lfestyle diseases, e.g. diabetes

Illustrative quotes

“Too much false information out there. People no longer trust already.
Even doctors, not a lot of people trust [them].”

- FGDO08, Chinese, 21-34 years old

“Because the doctor also did not inform us of anything. “You just
eat this medication” like this....or breakdown what will happen...the

doctor didn’t let us know. Just asked us to finish eating this [referri

gto
antibiotics), that’s all we know.”

© FGDOS, Chinese, 250 years old

“For the general public, usually whatever instruction is given by the

doctor, they [follow]. Because these are the doctor’s instructions. But its

not being widely published in the newspapers, so we don't know enough

[to understand why instructi

ns are given as they are]
- FGDO02, Malay, =50 years old

“Everybody, should know about this issue, because antibiotics are for
everyone, for our past and our future generations, right? If antibiotics
are dead, we will be in big trouble.”

FGDO4, Chinese, 35-49 yo and 50 years old

“Most of the common people, the public, most of us, we are not alerted
of this antibiotic resistance. We are not alerted, you see. So we don't
know what [is the] cause, what is the outcome of it the seriousness is
that when you get antibiotic resistance.”

- FGDO6, Malay, 250 years old

“There were a lot of campaigns and there was a lot of awareness built
around diabetes because it’s a serious issue that we are handling. And

just seeing it [referring to campaign messages] again and again and

again,
- FGD10, Indian, 21-34 years old

’s always at the back of your mind.”
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Theme

Valuing of SDM on antibiotic

prescribing

Sub-themes

o Expressed by the desire to have healthcare professionals as

main focal point of education

 Initiation of SDM was not experienced asa “matter of

course’—it may, or may not happen

o Communication to redress the lack of SDM, for instance
tackling poor knowledge and empowering patients,

perceived as the doctors responsibility

Illustrative quotes

“If you do too much mass educatior

ts meaningless to me. I don’t

know what s antibiotic because I don’t take antibiotic, right? Unless I
am sick and I need to take antibiotic, and the person who prescribes it
to me or at the pharmacy tells me “You must make sure you finish this
for this reason.” That education will be very helpful. And maybe at the
same time, give me a pamphlet. That way I will read and say, “Okay, I
Know why I need to complete.”

« FGDOS, Chinese, 250 years old

“From my personal experience, the doctor has never discussed it
[referring to antibiotic prescribing] with me. And I think I would prefer
that... perhaps, more doctors could discuss it with the patients.”

- FGDI0, Indian, 21-34 years old

“The doctor said, “I want to prescribe this medicine [referring to

antibiotics]. What are your opinions.”
- FGD09, Malay, 21-34 years old

“From the point where the medicin

being prescribed...say “Okay,
I'm going to give you this. Do you understand what you are taking?
Do you understand the risk behind taking it, and properly taking it
and what not properly taking it would do?” And then once you finish,

you should make it mandatory for all GPs and healthcare

providers.”
- FGDO03, Chinese, >50 years old
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Theme Sub-themes Tllustrative quotes

Valuing of continuity of care o Returning for follow-up consultations was directly “Ialways go and sce the same doctor. Never [do 1] go to other clnics....
connected to valuing existing relationships [if] my condition still did not improve, he will give me antibiotics.”

- FGD02, Malay, 250 years old

Y
o Also, enabled or hindered by practical factors, suchas ~ “You know, think about the doctors, the queues just put me off.”
fan, 35-49 years old

ete. “If every time you visit that doctor and you don't recover, if every time

proximity, waiting times, speed and efficiency of diagnosis e FGDI1, Ind

you need to consult twice or thrice, then stop going there on the next

ne.’

-FGDO1, Chinese, >50 years old
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Themes

Specific gaps in the community's
knowledge around reasons to take
and minimize antibiotic use where

appropriate

Poor understanding of AMR

Sub-themes

o Inability to differentiate between bacteria and viruses

is the same as a

 Misconception that an antibiot

painkiller, or an anti-inflammatory agent

» Overuse of antibiotics was seen as leading to the “body
building immunity” against the antibiotics, not the

bacteria itself becoming resistant

o Lay beliefs rather than scientific consensus were

commonly being used to define the term

ic resistance”

© Misconception that effects of antibiotic resistance are

Illustrative quotes

“Antibiotics [are] for virus...if you're not in a medical line, you [will
get confiased with bacteria, virus, germs...but I know that antibiotics
are for viruses.”

-FGD11, Indian, 35-49 years old

“They said it was to reduce inflammation... Ya, for di

take it when the illness is severe.”
-FGDO3, Chinese, >50 years old
“If doctor gives you medications, once you are well...once you are
healed, stop. If not, the next time you are sick...Its like body has

become used to i inside of

the immunity toward antibiotics i

us....our protection is no longer there. So even if we eat antibiotic, it
would no longer be effective.”

- FGD02, Malay, >50 years old

“Is it something where your body doesn’t work on the antibiotics,

already reached its maximum potency, like a dependency...Its like

reached its limit

won't work for you anymore, is that it?”
- FGD12, Indian, >50 years old

“So we are the pioneer. We eat more, we take more of this [referring to

antibiotics]. When it comes to resistance.

s possible that s not very
effective to the elderly. Because we already built up something inside
four body] already.”

- FGDO4, Chinese, 35-49 and >50 years old
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Themes

While the best ways to obtain antibiotics
and the advice on taking them was
generally known, this did not always

translate to good practices

Sub-themes

« The misconception that the body, not the bacteria,

became resistant was one reason why the full dose of

prescribed antibiotics might not be completed

o Requesting tried-and-tested antibiotics was driven by

the desire to recover from an illness faster

Illustrative quotes

“I try not to finish in a way I got my body to be used to it [referring to
antibiotics).”
- FGD08, Chinese, 21-34 years old

“Because I wanted to recover faster. I had some event [going] on, so I
requested them because antibiotics normally works much faster. So 1
did request.”

- FGDI10, Indian, 21-34 years old
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Variable Do not prefer

SDM
(N =280)

Trust in doctors, N (%)
Yes 22(8)
Has continuity of care with a regular doctor, N (%)
Yes 156 (56)
Gender, N (%)
Male 132 (47)
Age group, N (%)
21-34 years old 94.(34)
35-49 years old 90(32)
>50 years old 96 (34)
Ethnic group, N(%)
Non-Chinese 61(22)
Highest educational level, N(%)
Lower educated (Post-secondary & below) 105 (37)
Higher educated (Diploma & above) 175 (63)
Has ever had at least 1 chronic illness, N (%)
No 188 (67)

Family member/friend working in healthcare sector, N (%)

Yes 133(47)
Interaction between continuity of care and being 35-49 years old
Product term -
Interaction between continuity of care and being >50 years old

Product term -

Bolded values indicate stat

Prefers SDM
(N=1,724)

227 (13)

1,077 (62)

822 (48)

521 (30)

568 (33)

635 (37)

505 (29)

591 (34)
1,133 (66)

1,168 (68)

943 (55)

P-value

0.012

0.031

0867

0507

0.010

0294

0840

0.025

Univariate analysis

Model 1: Without interaction

terms

Unadj. OR 95% CI P-value Adj.OR 95% CI

179

132

102

Ref

L14

119

149

1.03

133

1.13-2.81

1.03-1.71

079-1.32

0.83-1.56
0.88-1.62

1.10-2.01

0.89-1.49

079-1.35

1.04-1.72

0.014

0.031

0.867

0415

0259

0.010

0294

0840

0.025

175

127

102

159

Ref
136

1.10-2.77

0.98-1.65

0.79-1.32

0.86-1.62
097-1.93

117-217

1.01-1.82

P-value

0.017

0075

0.860

0317

0075

0.003

0.042

Model 2: including
interaction terms

Adj. OR 95% CI

093

102

Ref

105

094

1.60

Ref
138

129

197

1.10-2.77

0.60-1.45

0.79-1.31

0.65-1.67
0.58-1.52

1.18-2.19

1.03-1.85

0.68-2.44

1.05-3.67

P-value

0.017

0.746

0.907

0.852

0.796

0.003

0.033

0425

0.034
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Variable

Gender

Age

Education

Cognitive health

Mental health

Caregiver exp.

liness experience

Brain research exp.

Health care exp.

Variable

Gender

Education

Cognitive health

Mental health

Caregiver exp.

llness experience

Br

Health care exp.

Variable

Gender

Education

Cognitive health

Mental health

Caregiver exp.

lness experience

Brain research exp.

Health care exp.

research exp.

the proportion of participant

Characteristics

Women
Men
Other/Undisclosed
>60 years

41-60 years
<d0years

Higher education
Lower education
Average or above
Below average
Average or above
Below average

No

Yes

No

Yes

No

Yes

No

Yes

Characteristics

‘Women

Men
Other/Undisclosed
>60 years

41-60 years
<d0years
Higher education
Lower education
Average or above
Below average
Average or above
Below average
No

Yes

No

Yes

No

Yes

No

Yes

Characteristics

Women

Men
Other/Undisclosed
>60 years
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Themes

‘Why men’s health requires attention

The importance of addressing male infertility

How men receive or respond to health care

Opinions about men’s need for PCC

Subthemes/description

Participants’ views on the need for specific attention being given to men’s health. There were three subthemes:
1. Preventing transmission of infections

2. Providing support to partners

3. Potential impact on the health of future children

Participants’ opinions about the importance of specific health care for men. There were two subthemes:

1. Health care for men should address infertility

2. PCC for men can address potential causes of infertility

Description of the ways in which men present to health facilities for health care and their response to the service provided
Participants’ opinions about the need for PCC among men. There were three subthemes identified:

1. Men need PCC

2. Men need PCC, but women need it more

3. Men do not need PCC
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Sociodemographic
characteristics

Sex

Age (years)

Community members’
distribution
(n=145)

Marital status
Educational status

Occupation

Men
Women
18-25
26-35
36-45
=46

Single

Married

Less than basic education
Basic education and higher
Trading

Artisans

Students

Unemployed

Frequency (N = 85)

38
15

29
30
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Community level

Community leaders

Religious leaders

Health workers

Total

Sub-groups

Adult women

Adult men

Woman
Man
Christian
Muslim

Primary

Secondary

Tertiary

Medical Officer of Health
Assistant director for
maternal and child
health services
Clinical nurse/midwife
in the LGA primary
health center
Gynecologist/Obstetrician
Pediatrician

Clinical nurse/midwife
Community Medicine
Gynecology and
obstetrics

Pediatrics

Cardiology
Nephrology
Neurology
Endocrinology
Psychiatry
Hematology

Public Health nurse

Clinical nurse

85
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PA (MET-h/d)
PA (Quartile)®
<9.0

90-152
153232
2233

Sample size  Prevalence, 1 (%)

32,338

7992
8,014
8,118
8214

was categorized into four groups by quarti

ion, household annual
ed for smoking, alcohol consumption, sedentary leisure time, fruit intake, and self-reported general health status.
9.0 (quartile1), 15.2 (quartile2), 23.2 (quartile3).

1,048 (3.24)

420(5.26)
265 (331)
173 (2.13)
190 (2.31)

come, and educati

Model 1 (crude)

0.89(0.87,091)

1.00 [Reference]
0.62(0.53,0.72)
0.39(0.33,047)
0.43(0.36,0.51)

p-value

<0.001

<0.001
<0.001
<0.001

major adverse cardiovascular event; MET-h/d, metabolic equivalents of task per hour per day; OR, odds ratio;
djusted for age, sex, study loc:
bModel 3 additionally adjus
The value of M|

Model 2*

OR (95% CI)

095 (0.93,0.98)

1.00 [Reference]
098 (083, 1.15)
089 (073, 1.08)
067 (0.56,0.82)

p-value

<0.001

0.782
0223
<0.001

I, confidence interval

Model 3°

095 (0.93,0.98)

1.00 [Reference]
1.03 (086, 1.22)
088 (072, 1.08)
068 (0.55, 0.83)

p-value

<0.001

0771
0233
<0.001
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Characteristics Total physical activity (MET-h/d)® p-value

Total <9.0 9.0-15.2 15.3-23.2 2233
No. of participants 34,597 8,628 8670 8614 8655
Mean  SD
Age,years 5015 % 12.81 55.97 %1120 497641333 457941285 49104 1160 <0.001
BMI, kg/m? 23.80 £ 3.40 23.80 & 3.42 23784339 23814341 2383 £ 3.0 001
Physical activity-related factors
Total physical activity, MET-h/d 17.60 £ 11.50 5.51£249 1227 £ 1.68 18.87 £2.28 3374+ 8.85 <0.001
Sedentary leisure time, h/d 2994172 311£203 3124176 294 160 2784 141 <0.001
(%)
Demographic factors
Female 20932 (60.50) 5,095 (59.05) 5,705 (65.80) 5,136 (59.42) 4,996 (57.72) <0.001
Rural 22790 (65.87) 7,405 (85.83) 5,383 (62.09) 3,987 (46.12) 6,015 (69 <0.001
Han Chinese ethnicity 34,198 (99.14) 8,558 (99.41) 8,575 (99.16) 8,513 (98.85) 8,552 (99. 0020
Socioeconomic and lifestyle factors
Middle school 13,647 (39.60) 4,068 (47.29) 2,949 (34.15) 2517 (29.25) 4113 (47.74) <0.001
Married 30,285 (88.04) 7,699 (89.63) 7,330 (85.09) 7,464 (86.89) 7,792 (90.56) <0.001
Household annual income 100,000 ¥/year © 4631 (1497) 462 (577) 1,254 (16.58) 2,056 (27.45) 859 (10.91) <0.001
Current smoker 7,163 (2091) 1,949 (22.77) 1481 (17.28) 1,712 (20.03) 2,021 (23.56) 0.001
Current drinker 22981 (66.72) 2,139 (24.90) 2,852 (33.06) 3725 (4331) 2,746 (31.84) <0.001
Self-reported conditions
Excellent status of health 11,261 (3272) 2211 25.74) 2,891 (33.57) 3,223 (37.49) 2,936 (34.07) <0001
Hypertension 4164 (37.50) 1,254 (35.42) 1,035 (37.28) 864 (35.35) 1011 (43.13) <0.001
Diabetes 997 (9.47) 304 (9.03) 257 982) 209(9.02) 227 (10.20) 0281
MACE 1,048 (3.24) 420 (5.26) 265 (331) 173 2.13) 190 2.31) <0.001

M

h/d, metabolic equivalents of task per hour per day; SD, standard de
‘major adverse cardiovascular event.
*For some variables, the sum of categories was not equal to the total due to missing data.

®Continuous variables were presented as Mean = SD and categorical variables were presented as 1 (%).
<RMB (yuan) was used to-

ion; BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); MAC}

imate household annual income.
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Themes Sub-themes

1. Not “against” vaccines and vaccination, per se

2. How health organizations communicate vaccine information to the public 2.1. Lack of transparency and ineffective communication between health
organizations and the public 2.2, The strategic use of fear appeals

3. Vaccination process management by health organizations 3.1. Vaccination coercion vs. autonomy 3.2. Authorities' health decisions are

motivated by conflicts of interest

4. Generic vaccination process vs. personalized vaccination 4.1. A tailored vaceination schedule 4.2. Splitting up vaccines

5. Persecution of anti-vaccination parents and dividing the community

6. Vaccines' effectiveness and safety 6.1. Carrying out studies to test the effectiveness and safety of vaccines 6.2. Ignoring
vaceine-related damages and reports on adverse effects

7. Correcting misinformation and communicating uncertainty on social

media
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Question topics

‘Warm-up questions
Emotions toward vaccines

Attitude toward vaccination

Knowledge about vaccines, measles
and MMR or MMRY vaccine against

measles

Risk perception and self-efficacy
regarding their children contracting
the disease

Information sources

Perceived trust in the Ministry of
Health, other health system
organizations, and public health

officials

Misinformation and uncertainty in the

social media

Questions

o Can you please tell me about your lfestyle, with a focus on health-related issues?.
o How do you keep your children healthy?.

 What comes to mind when you hear the word “vaccination” or “vaccines'™.

o How do you feel when you hear the word “vaccine” (e.g, safe, concerned etc,).

o What is your genes

al attitude toward vaceinating your children (Do/Have you vaccinate/d your children with all the
routine vaccines, hesitate/d to vaccinate regarding a specific vaccine, or do you not vaccinate at a)z.

o Has your atitude toward vaccines changed over the years?.

o Did yourattitude change from the frst child to the second?.

o Follow-up question: What are the reasons for thist.

 What did you know about vaccines during the decision-making process?

 What was most important for you to know about vaccines.

o In your opinion, what s the aim of vaccines?.

o How do you think vaccines work inside the body?.

o How do vaccines prevent disease?.

 What are the advantages or benefits of vaccines?.

« What are the risks of giving vaccines in general, or certain vaccines in particular?.

 What do you know about measles?.

o Have you vaccinated your children with the MMR vaccine?.

 What do you know about the vaccine against measles?.

Do you feel that your children are at risk of contracting measles and, if so, how do you protect your children from
contracting measles?.

« Do you feel that you have the necessary tools needed to protect your children from becoming infected with measlest.

o Do you spend a lot of time searching for information on health issues? On what subjects?.

« Do you spend a lot of time looking for information on vaccines?.

o Do you spend a lot of time looking for information on measles and the vaccine against itZ.

o What information would you like to know about vaccines?.

 What information would you like to know about measles and the vaccine against it?.

 Where do you usually search for informatior

« Do you feel you have the necessary tools needed to help you locate the information you are looking for?.

utions and health workers)? Please elaborate and

 What is your level of trust in the Isracli health system (medical insti
explain why.

o Do you regard the Ministry of Health as a reliable source of information?.

o Has the Ministry of Health ever provided information that answers your questions or concerns on  particular subject?
Please elaborate.

o Do you think you receive reliable a

d comprehensive information from the Ministry of Health?.

o If not, how would you suggest the Ministry of Health improve the quality of the information provided?.

 What factors affect the public’s trust in the health care system in Israel (medical institutions and health workers)?.
 What was your impression of the Ministry of Health’s response during the measles crisis?.

 What would you have advised the Ministry of Health to do during the measles outbreak in Isracl?.

o What information would you have advised the Ministry of Health to share with the public?.

o Have you been exposed to information about the measles outbreak in Israel originating from the Ministry of Health.
« What information did you receive from the Ministry of Health?.

o Do you feel that the Ministry of Health gave you reliable information about the measles outbreak in Isracl?.

o Are you active on social networks? On which platforms and groups?

o Are you exposed to discourse on health issues? In what subjects?.

o Have you been exposed to a debate about vaccines or measles on social med

o Were you exposed to misinformation or uncertainty regarding health issues in social media and how has this

information affected your attitudes and perceptions?.
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Hesitant (N =7) Anti-vaccination (N = 11) Total (N = 18)

Variables Frequency Percentage (%) Frequency Percentage (%) Frequency Percentage (%)
Gender Male 1 143 3 273 4 22
Female 6 857 8 727 14 778
Age (years) 30-35 1 57.1 3 27.3 7 388
36-40 2 286 3 273 5 278
41-45 1 143 2 18.1 3 167
46-50 - - 3 273 3 167
Ethnicity Jewish 7 1000 1 1000 18 1000
Marital status Single parent - - 1 91 1 55
Married 6 857 H 727 14 778
Widow - - 1 91 1 55
Parent in a relationship 1 143 1 91 1 55
Education Primary school - - 1 91 1 55
Secondary - - 1 91 1 131
BA 4 57.1 5 454 9 500
MA 3 429 3 273 6 333
PhD - - 1 91 1 55
Occupation/ profession  Self-employed - - 2 182 2 11
Health worker 3 429 2 182 5 278
Education 1 142 1 91 2 1.1
Engineering - - 2 182 2 1.1
Unemployed - - 1 91 1 56
Other 3 429 3 272 6 333

Total 7 389 11 611 18 100.0
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Media Corpus-phase 1 Corpus-phase 2 News

Identity value
of the speaker
Political elites 383 (99%) 8(2%)
Example: Example:
]3I (Xi Jinping, President of China) P (Chen Zhu, Vice Chairman of the Standing Committee of the
F4#2% (Sun Chunlan, Vice Premier of the State Council of China) tional People's Congress)
HHY(Huang Kunming, Deputy Head of Publicity Department  fif#f# (He Wei, Vice President of Chinese People’s Political
of China) Consultative Conference)
ZEJ (Li Bing, Deputy Director of the National Health ##°F (Xu Nanping, Vice Minister of Science and Technology
Commission of China) Department)
B4 (He Qinghua, the first-level inspector of the National
Health Commission of China)
Professional 3(1%) 319 (98%)
medical elites Example: Example:
174 111(Zhong Nanshan, a prominent Chinese expert in %43 (Jiang Rongmeng, member of the NHC expert team)
respiratory diseases) 3{f1#L (Zhang Boli, academician of the Chinese Academy of

Engineering)

##{§¥4 (Huang Lugi, an academician of the Chinese Academy of
Engincering)

337 (Zeng Yixin, deputy head of the National Health
Commission of China)

J1i (Zhao Lijun, Vice Dean of Sichuan Friendship Hospital)

Bold values indicate occurrences of the identity (proportion of the quotations).
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Semantic domain

Common citizens and

their health

Political
leaders/institutions and

their actions

War metaphor

Professional medical

research and treatment

Corpus-phase 1

% (patient 225/137.57)

315 (case of illness 74/53.37)

ZAJETUE (public health 186/134.19)

H:fii %4 (safety 119/85.83)

DHARE (health 115/82.95)

ETEL T (daily necessities 50/36.06)

BEAX (the citizens 351/78.43)

B (the people 468/58.41)

UL (receive and cure 77/55.53)

A (treatand cure 293/192.27)

$5 T4 (work resumption 201/145.02)

AEEZ (Party committees atall levels 100/57.21)
13T (President Xi Jinping 842/52.72)

Z53R (premier of the State Council 760/48.67)
i (leaders 210/40.57)

T (officials 168/32.11)

541 2% (the Central Committee of the CPC 269/26.96)
Hi5/IME (leading group 101/25.02)

JIEE: (reinforce 758/199.31)

R (guarantee 403/110.69)

IEBIEFE (Joint Prevention and Control Mechanism
148/106.76)

U (resolute 253/87.27)

4274 (emphasize 348/87.04)

i (ensure 201/78.04)

Yi% (unified planning 200/74.31)

4% (implementation 292/54.92)

I (vigorously undertake 134/54.2)

K (enhance 75/54.09)

5% (accountability for actions 74/53.37)

4277 (spare no effort 114/52.69)
ZH41 (organize 230/49.73)

i) (control 68/49.04)

i (point out 303/48.55)

R (instruct 59/25.69)

el (centralize 124/48.19)

HF (deploy 250/48.15)

1134 (the battle for blocking the enes
ATHL (win the battle 196/93.01)

K (storm a strategic pass 117/63.5)
244+ (fight 115/57.49)

RS (the people’s war 66/47.6)
Hili (beat back 65/46.87)

(R (triumph over 107/38.21)
A (the battle by mobilizing all resources 53/38.22)
{RTL (the battle for defense 38/27.4)

FH4 (science 185/104.26)

FHIF (scientific research 134/61.45)

170/122.64)

Corpus-phase 2

B (patient 232/138.77)
Hifl (case of illness 116/81.78)
4N (old people 105/74.02)
#Gf (treatand cure 126/73.08)
Ay %4 (safety 56/39.47)

244 (fight 119 /58.33)

N+ (the people's war 36/25.37)
ARJHE (triumph over 81/22.71)

A (the battle 36/25.37)

i (virus 193/136.1)

£ (cold train 183/129.04)

#1157] (traditional Chinese medicine 151/106.47)
M (nucleic acid testing 148/104.35)
A2 (science 170/91.49)

AL (Normalization 123/77.51)

777 (medical treatment 208/62.16)

il (vaccinate 87/61.33)

I (fever 81/57.1)

¥ (quarantine 81/57.1)

i (sterilize 80/56.39)

181 (medical facemasks 75/52.87)

["12 (section for outpatients 85/51.45)

F[E (traditional Chinese medicine and western medicine

64/45.11)

TilbJj (prophylactic 64/45.11)

Vi (epidemiological investigation 37/26.08)

M7 (prevent the coronavirus from entering 39/27.49)
{HAS (sterilize 36/25.37)

ST (patients in severe condition 36/25.37)

FEHHEA (vaccine development 32/22.55)

2415 (medical observation 33/23.26)

FE#L (Center for Disease Control 33/23.26)

News value

Personalisation

Eliteness

Eliteness
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Corpus

The number of
news reports
Total character
count

The number of

photographs

Corpus-  Corpus-phase 2

phase 1 (2020.4.29-
(2019.12.27-  2020.8.31)
2020.4.28)

200 200
276,344 279,648
54 (53

Reference
corpus
(2019.8.26-
2019.12.26)

200

119,190

Not collected
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Account type Conflict
Media (n = 430) 0.146 (0.185)°
General public (n 0082 (0.151)°
=182)

Physician (1 = 0.121 (0,176
329)

All posts (n = 941) 0.125 (0.177)
Foss 8672

p <0001

Cooperation

0,086 (0.161)°
0018 (0.091)°

0,027 (0,115

0.043 (0.136)
11.785
<0001

Attribution
0.162 (0.216)
0.123 (0.2161®
0.102 (0.195)°

0.134 (0.210)
7925
<0.001

a, b, ¢, different superscripts indicate the existence of a statistically significant difference.

Positive
0.367 (0.431)°
0.107 (0.265)°
0.121 (0270

0231 (0.372)
60.105
<0001

Negative
0.189 (0.342)
0.207 (0329
0.297 (0.403)°

0230 (0.365)
8715
<0.001

Popular medical
science

0021 (0111
0099 (0.213)°

0.064 (0.180f

0.051(0.163)
16.684
<0001
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Incident type

Incidents of
violence against
physicians (n =
661)

No-death incident
(=67
Patient-death
incident (0 = 213)
Al posts (1 = 941)
F sy

p-value

Conflict

0.126 (0.163)*

0.000 (0.142)*
0.133 (0.223)"

0.125 0.177)
1561
0210

Cooperation

0056 (0.155)*

0087 (01001
0005 (0.048)°

0043 (0.136)
11.628
<0.001

Attribution

0.125 (0.204

0070 (0.148)
0.182 (0287

0.134 (0.210)
9.412
<0001

a, b, ¢, different superscripts indicate the existence of a statistically significant difference.

Positive

0.299 (0414

0.110 (0.187)°
0.080 (0.150)°
0.231(0.372)

40.076
<0.001

Negative

0261 (0,399

0.045 (0.141)°
0.193 (0.271)°

0230 (0.365)
12.467
<0001

Popular medical
science

0035 (0.146)*

0097 (0.199°
0082 (0.192)°

0.051(0.163)
9383
<0001
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Category

Conflict
Physician-patient conflict
Patient-public disagreement

Physician-public
disagreement

General conflict

Cooperation
Cooperation
Communication
Physician's understanding
Patient’s understanding

Attribution
Government
Physician
Patient

Positive
Bright side
Advantage
Future benefit

Negative
Dark side
Disadvantage
Future cost

Popular medical science
General knowledge
Specific knowledge

Coding description

Disagreement between patient/patient's family and doctor
Disagreement between patient and the public opinion
Disagreement between doctor and the public opinion

Disagreement of two sides or to more than two sides of the problem or issue

Cooperation between patient and doctor

Good communication between patient/ patient's family and doctor
Patient's concens are well understood by the doctor

Doctors’ views are well understood by the patient

Society/government has the responsibilty to solve the problem
Doctors/hospital have the responsibity to solve the problem
Patient or family has the responsibilty to solve the problem

Emphasize the bright side of the case/issue
General advantage or speciflc benefit of the case/issue for any side
Promising development o praise the current state of the parent-doctor relationship

Emphasize the dark side of the case/issue
General disadvantage or specific cost of the case/issue for any side
Problematic future development o criticize the current state of the parent-doctor relationship

Scientific knowledge about the disease in the issue
Issue-related knowledge

a, b, ¢, different superscripts indicate the existence of a statistically significant difference.

Media

n (mean)

147 (0347
110,08
17 (0.047

77 048
(0.146)

58 (0.14)
24 (0.06)"
17 (0,049
14 (0.032
(0.066)

114 0277

47 011

48 0118
(0.162)

184 (0.49

184 (031

156 (0.36)*
(0.367)

75047

95 (022

74047
(0.189)

40.01)
14(0.09f
(0.021)

Public

n (mean)

17 (0.09)°
4(0.02°
18 (0.10)°

21(0.12°
(0.082)

5(0.03
30020
1(0.00p
40028
0018)

40 (022

14 (0.08)

13 (.07
(0.123)

25 (0.14)

15 (0.08)°

18 (0.10°
(0.107)

52 (0.29P

30047

310470
(0.207)

5(0.03
310470
(0.099)

Phy:

n (mean)

81(0.25°
9(003
24 (0.07)

45 (0149
(©.121)

15 (0.05)°
9(0.03
7(0.02%°
40017
(0.027)

55(0.17p
18 (0.06)°
28 (0.09¢
0.102)

60 (0.18P
34 (0.109°
25 (0,08
(0.255)

119 (0361
87 (0.260
87 (0.269
(0.297)

9(0.03°
33(0.10°
(0.064)

F p-value
df=2
21,648 <0.001
0.068 0.934
4312 0014
2.470 0.085
Mean=0.125
14.735 <0.001
3520 0.030
3.150 0043
1.790 o.182
Mean = 0.043
5219 0.006
3701 0025
1.472 0.230

42,023 <0001
37375 <0001
61322 <0001
Mean=0.231
17.820 <0.001
3316 0.087
5.600 0,003
Mean=0.230
2.040 0.131
17.552 <0001
Mean=0.051
(Continued)
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Category

Conflict
Physician-patient conflict
Patient-public disagreement

Physician-public
disagreement

General conflict

Cooperation
Cooperation
Commurication
Physician's understanding
Patient's understanding

Attribution
Government
Physician
Patient

Positive
Bright side
Advantage
Future benefit

Negative
Dark side
Disadvantage
Future cost

Popular medical science
General knowledge
Specific knowledge

Coding description

Disagreement between patient/patient's family and doctor
Disagreement between patient and the public opinion
Disagreement between doctor and the public opinion

Disagreement of two sides or to more than two sides of the problem or issue

Cooperation between patient and doctor
Good communication between patient/ patient’s family and doctor
Patient’s concerns are well understood by the doctor

Doctors’ views are well understood by the patient

Society/government has the responsibility to solve the problem
Doctors/hospital have the responsibilty to solve the problem
Patient o family has the responsibility to solve the problem

Emphasize the bright side of the case/issue
General advantage or specific benefit of the case/issue for any side
Promising development or praise the current state of the parent-doctor relationship

Emphasize the dark side of the case/issue
General disadvantage or specific cost of the case/issue for any side
Problematic future development or criticize the current state of the parent-doctor relationship

Scientific knowledge about the disease in the issue
Issue-related knowledge

a, b, ¢, different superscripts indicate the existence of a statistically significant difference.

Violence
against
physicians

n (mean)

215 (0.33
80017
23(0.04°

88 (0.137
(0.126)

71041
32 (0,05
25 (0.04)
19/(0.09
(0.056)

153 (0.29*

18 (0.03)°

76(0.12°
(0.125)

206 (0.34)°

167 (0251

198 (0.30)*
(0.299)

188 (0.28)*

171 (0261

159 (0.24)*
(0.261)

11(0.02
37 (0.067
(0.036)

No-death

n (mean)

0(0.00°
0(0.007
15 (0.22°

9(0.13)
(0.000)

5(0.081°
2(0.037°
0(0.005
3 (008
(0.087)

4(0.08)°

10 (0.15)°

0(0.00°
(0.070)

18027

3(0.05p
1(0.02°
(0.110)

3(0.05)°
5(0.08)
1(0.02P
(0.045)

0(0.009
13 (0.19°
(0.007)

Patient-
death

n (mean)

30 (0.14)°
16008
21 (0.10°

46 (0.22)°
0.133)

2 (.01
2(0.01)
0(0.00p
0(0.00p
(0.005)

52 (0.24)
51(0.24
13 (0.06)°
0.182)

25(0.12)°
13 (0.06
0(0.00p
(0.060)

55 (0.26)°
36047
32(0.15)°
(0.193)

70097
28(0.13P
(0.082)

F p-value
df=2
28.464 <0.001
14.185 <0.001
22482 <0.001
4.402 0013
Mean = 0.125
10.406 <0.001
3.417 0,033
5.486 0.004
3.654 0.026
Mean=0.043
5.630 0.004
54.724 <0.001
6575 0.001
Mean=0.134
20841 <0.001
25323 <0.001
58019 <0.001
Mean=0.231
9.131 <0.001
8570 <0.001
12.305 <0.001
Mean=0.230
1834 0.160
12.167 <0.001
Mean=0.051
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Pre-pandemic (n = 742) Post-pandemic (n = 199) Welch's t p-value

Confliot 0.130(0.184) 0.107 (0.147) 1.872 0.062
Cooperation 0,020 (0.098) 0.129 (0.205) ~7.324 <0.001
Attribution 0.140 0.213) 0.109 (0.198) 1.948 0052
Positive 0.153 (0.308) 0.521 (0.444) —11.009 <0.001
Negative 0.206 (0.338) 0.320 (0.440) -3.385 <0001
Promotion of health knowledge 0.062 (0.177) 0.010 (0.086) 5.820 <0.001

95% Cl refers to 95% confidence interval.
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Media
Conflict

Cooperation

Attribution

Positive

Negative

Popular medical science
General public
Conflict

Cooperation

Attribution

Positive

Negative

Popular medical science
Physician

Conflict

Cooperation

Attribution

Positive

Negative

Popular medical science

Pre-pandemic (n = 742)

0.175(0.198)
0,082 (0.121)
0.186 (0.222)
0.251(0.382)
0.193 (0.336)
0,024 (0.115)

0,083 (0.156)
0,008 0.072)
0.132 (0.226)
0,062 (0.185)
0.191(0.316)
0.112 (0.224)

0.107 (0.172)
0,013 (0.079)
0.094 (0.184)
0,094 (0.229)
0.230 (0.353)
0,076 0.194)

Post-pandemic (n = 199)

0074 (0.119)
0.153(0.210)
0.102 (0.187)
0664 (0.407)
0.179(0.358)
0012 (0.101)

0.080(0.119)
0.080(0.157)
0067 (0.136)
0387 (0.416)
0307 (0.396)
0020 (0.100)

0.193 (0.181)
0.099(0.210)
0.145 (0.240)
0258 (0.401)
0.648 (0.464)
0.000 (0.000)

Welch’s t

6.423
-6977
3.963
-9.878
0372
1.051

0.104
-2.260
1.991
-3.843
—1.391
3412

-3.212
-2.955
—1.449
—2.882
—6.224
6.499

p-value

<0.001
<0.001
<0.001
<0.001
0.710
0.294

0917
0.033
0.052
<0.001
0175
0.001

0.002
0.005
0.152
0.006
<0.001
<0.001
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Variable

Age

Gender

Religiosity

Political attitudes

Famiy income
compared to
average in Israel

Education

Nationality

Family status

Vaccine status

Group

18-30
40-31

50-41

51-60

61-82

Men

Wormen

Secular
Traditional
Religious

Very religious
Extreme loft

Left

Center

Right

Extreme right
Much below
Below

Average

Above

Much above

1. Elementary

2. High school

3. Higher education
4.BA.

5. M.A. and above
Jewish

Other

Bachelor

Married

Divorce

Widower

In a refationship
1. Three vaccines
2. Two vaccines
3. One vaccine

4. Novaccine

Student sample
Number % M (sD)
581 29 42.18(15.64)
441 22
366 18
208 15
316 16
985 49
1017 51
927 46 1.84(095)
640 32
266 13
169 9
35 2 349(0.89)
220 11
706 35
816 41
225 11
532 27
aa1 22
507 30
325 16
107 5
31 2 333(1.08)
483 24
583 29
580 29
320 16
1880 94
122 6
541 21
1158 58
169 8
27 1
107 5
1367 68
315 16
%8 5
222 11
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Education

Gender

Age

Religiosity

Income

Mean
SD
Mean
sD
Mean
sD
Mean
sD
Mean
sD

Not vaccinated
N=222

3.01
0.989
151
0.501
34.68
12,027
225
1.058
214
1.164

Vaccinated
N =1,367

3.43
1.088
1.60
0.500
45.69
15.823
1.67
0.848
266
1.197

-5.810

0.198

—12.050

7.761

—6.000

Sig. (2-tailed)

0.000

0.843

0.000

0.000

0.000

Effect size
Cohen’s d

0.40

0.01

0.78

0.60

0.46
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Major themes Thematic categories = Participants
N=29 %

Internalized WBO Dissatisfied 21 72
Sad 21 72

Embarrassed and ashamed 20 69

‘Worthless 10 34

Frustrated 11 38

Pathologized labeling 13 45

Nature of external WBO Bullying and teasing 24 83
Discrimination 13 45

Treated badly 7 24

Timing of external WBO | Childhood and teenage years 24 83
Adulthood 23 79

After marriage 8 28

Sources of external WBO | Family 27 93
Friends 15 52

Media 15 52

Spouses 8 28

Healthcare providers 5 17

Teachers and professors 5 17

Culture and society 4 14

People at school 4 14

People at the gym 3 10

People on public transport 2 7

People in public places 2 7

People in the street 1 3

Extent of external WBO Normative 22 76
Impact of WBO Low self-esteem 27 93
Self-isolation 25 86

Depression and anxiety 21 72

Restriction or dieting 19 66

Bariatric surgery 16 55

Eating disorders 14 48

Suicidal ideation or attempt 13 45
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Characteristic Participants
N =29 %
Gender Female 25 86
Male 4 14
Age Range 1853 years
Mean = 28.3, SD = 10.36
Student/faculty/staff Students 20 69
Faculty 4 14
Staff 5 17
Duration of stay in Qatar | Born in Qatar 14 48
20 years or more 3 10
10-<20 years 4 14
5-<10 years 1 3
2-<5years 4 14
<2 years 3 10
Marital status Never married 19 66
Married 8 28
Divorced 2 7
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Coronavirus general awareness at ty
Male Having knowledge
Not having knowledge
Female Having knowledge
Not having knowledge
Symptoms of COVID-19 at t;

Male Having knowledge
Not having knowledge
Female Having knowledge

Not having knowledge
Preventive measures to be adopted at ty

Male Having knowledge
Not having knowledge
Female Having knowledge

Not having knowledge
Residence

Coronavirus general awareness at t;

Utban Having knowledge
Not having knowledge
Rural Having knowledge

Not having knowledge
Symptoms of COVID-19 at ¢y

Utban Having knowledge
Not having knowledge
Rural Having knowledge

Not having knowledge
Preventive measures to be adopted at ty
Utban Having knowledge
Not having knowledge
Rural Having knowledge
Not having knowledge

Preventive measures to be adopted at t;
<11 years Having knowledge
Not having knowledge

11-12 years Having knowledge
Not having knowledge
13-14 years Having knowledge
Not having knowledge
15-16 years Having knowledge
Not having knowledge
>16 years Having knowledge

Not having knowledge

*Indfcates level of significance at 0.05.

Percentages

34.4%
65.6%
34.2%
65.8%

34.4%
65.6%
34.2%
65.8%

27.6%
72.4%
39.5%
60.5%

37.0%
63.0%
31.5%
68.5%

32.0%
68.0%
26.6%
73.4%

35.0%
65.0%
24.5%
75.5%

26.0%
74.0%
33.1%
66.9%
31.3%
68.8%
25.0%
75.0%
26.3%
73.7%

2

0.00

0.00

490

127

1.33

5.07

191

p-value

0.97

0.97

0.04"

0.25

0.24

0.02*

075

Percentages X

Coronavirus general awareness at t,
435% 0.00
56.5%
43.4%
56.6%
Symptoms of COVID-19 at t,
435% 3.47
56.5%
43.4%
56.6%
Preventive measures to be adopted at t,
63.2% 0.256
46.8%
50.0%
50.0%

Coronavirus general awareness at t,
46.0% 1.07
54.0%
40.8%
59.2%
Symptoms of COVID-19 at t,
63.0% 334
37.0%
53.8%
46.2%
Preventive measures to be adopted at t,
54.5% 0.60
45.5%
50.5%
49.5%

Preventive measures to be adopted at t,
36.5% 155
63.5%

61.4%
38.6%
54.2%
45.8%
50.0%
50.0%
63.2%
36.8%

p-value

0.98

0.06

0.61

0.30

0.06

0.43

<0.01*
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Variables

Sex of respondents

Place of residency

Perception of HIV risks

Male
Female
Urban
Rural
Poor
Good

Risky sexual behavior
Yes No
37 24
85 35
65 32
57 27
69 36
53 23

Pearson correlation coefficient

0.209
1
0.701
1
0.630

P-value

0.070

0.001

0.033
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Variables

Do you have access to HIV/AIDS information in your community?

Have you ever been forced into sexual intercourse?

Do you have multiple sexual partners?

Have you ever disclosed your HIV status to your sexual partner before having sex?
Do you have access to free condoms in your community?

Do you talk about or introduce condoms during sexual encounters?

Have you ever had sexual intercourse without a condom?

Have you ever did sex while you had drunk alcohol?

Have you ever did sex while you had chewed chat?

Average risky sexual practices

Yes, N (%)

156 (86.2)
126 (69.6)
37 (20.4)
133 (73.5)
32(17.7)
133 (73.5)
37(19.3)
49 (27.1)
44(243)
84 (46.3)

No, N (%)

25 (13.8)
55 (30.4)
144 (79.6)
48 (26.5)
149 (82.3)
48 (26.5)
146 (80.7)
132 (72.9)
137 (75.7)
97 (53.7)
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Variables

Do you think a person can get HIV the first time he/she has sex?

My HIV status is personal and I will not disclose it to my sexual partner.

I have multiple sex partners because I am already positive and have nothing to fear.

Do you think premarital sex for youths is not supported?

Do you think that disclosing HIV status to a sexual partner affects the relationships?

Do you think that using condoms prevents other types of HIV infection if both sexual partners are HIV-positive?
Do you think that using condoms correctly and consistently reduces the risk of HIV transmission?

Do you think that using a condom is a sign of not trusting a sexual partner?

My sex partner dislikes using a condom during sexual intercourse.

Do you think that someone who has multiple sex partners has a high risk of contracting HIV?

Do you think that an HIV-positive person who begins ART will be cured of the virus?

Do you think that an HIV-infected person can live longer if she or he took ART?

Do you think that after starting ART, an HIV-positive person’s need for sexual intercourse will increase?

Mean score of perception toward HIV/AIDS

Agree

47 (26.0)
48 (26.3)
37 (20.4)
148 (81.8)
65 (35.9)
33(182)
129 (71.3)
67 (36.8)
88 (48.5)
162 (89.5)
48(263)
174 (96.1)
102 (56.1)
81 (48.7)

Neutral

12 (6.6)
13 (7.4)
15(8.3)
10(5.5)
12 (6.6)
29(16.1)
8(47)
12 (7.0)
42(23.4)
2(12)
4(23)
3(16)
36(19.9)
15 (8.2)

Disagree

122 (67.4)
121 (66.3)
129 (71.3)
23(127)
104 (57.5)
119 (65.7)
43 (24.0)
102 (56.1)
51(28.1)
17 (9.4)
129(71.3)
1(23)
43 (24.0)
85 (43.1)
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Variables

What are the ways of HIV
transmission?

Through unsafe sexual
intercourse

Sharing needles and syringes
Blood transfusion

During pregnancy and
childbirth

Through mosquito and
another insect bite

Casual contact with a person
(handshaking. ..)

Average knowledge of HIV
transmissions

What are the preventive
methods for HIV infection?
Abstain from sexual
intercourse

Consistent use of a condom
during sexual intercourse
Remain faithful to a partner
Avoid contaminated sharp
objects.

Avoid sex with sex workers

Average knowledge of

preventive methods for HIV

Overall knowledge of HIV

risks

Categories

Yes, N (%)

159 (87.7)

148 (82.1)

133 (73.4)

125 (69.2)

84 (46.3)

41(227)

115 (63.6)

Yes, N (%)

152 (83.9)

153 (84.6)

133 (73.5)
143 (78.9)

138 (76.2)
144 (79.4%)

Knowledgeable

129 (71.3)

No, N (%)

22(123)

33(17.9)

48 (26.6)

56 (30.8)

97 (53.7)

140 (77.3)

66 (35.6)

No, N (%)

29(16.1)

28(15.4)

48 (26.5)
38 (21.1)

43(23.8)
37 (20.6)

Not knowledgeable

52 (28.7%)
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Socio-demographic
characteristics

Age of respondents

Sex

Marital status

Religion

Educational status

Occupational status

Place of residency

Lifetime sexual partner

Categories

<25
26-35

36-45

>46

Male

Female

Married
Unmarried
Divorced/widowed
Orthodox

Muslim

Protestant

No education
Primary
Secondary

College and above
Employed
Unemployed
Farmer

Others (Daily laborer)
Urban

Rural

One partner

More than one partner

Frequency (%)

39(213)
76 (42.2)
56 (31.0)
10 (5.5)
61(33.7)
120 (66.3)
97 (53.8)
54/(29.8)
30 (16.4)
150 (82.8)
23 (12.6)
8 (4.6)
115 (63.6)
51(282)
8(4.6)
7 (3.6)
15 (8.3)
48 (26.5)
86 (47.4)
32(17.6)
97 (53.6)
84 (46.4)
142 (785)
39(21.5)
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Level of DHL (digital health
literacy)

Information searching/secking
Adding self-generated content
Evaluating reliability
Determining relevance

Protecting privacy

Health information-seeking
behavior

How often do you read information

about COVID-19 on the internet?

Strongly
disagree

Tam confident with the accuracy of the 4(13)
information I read about COVID-19

on social media.

Very easy Easy

119 (39.3) 166 (55.1)

68 (22.6) 137 (45.5)

69 (22.9) 148 (49.2)

69(229) 174(57.8)

60(19.9) 106 (35.2)

Never Atleast
oncea day

4(13) 166 (55.1)

Disagree Neutral

41(136) 102 (33.9)

Difficult

15(5)
80(26.6)
74 (24.6)
49(16.3)
102 (33.9)

Atleast once a
week
110(36.5)

Agree

116 (38.5)

Very difficult

1(03)
16(5.3)
10(3.3)

203)
33(11)

Atleast oncea
month
2170

Strongly agree

38(12.6)
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Characteristic

Age, mean  SD
Age groups

40-50

51-60

>60

Body mass index (kg/m?)
<185

18.5-249

2250

Sex

Male

Female

Educational level

Secondary school and below
High school/technical school
University and above
Monthly average income (RMB)*
<2,000

2,000-5,000

>5,000

Current residing location
Urban

Rural

Current residing region
Fuzhou city

Putian city

Xiamen city

Zhangzhou city

Quanzhou city

Occupation

Professional and managerial
Office worker/service personnel

Industrial worker/Farmers/Others

Individual business/self-employed

Housewife/retired/unemployed

* 1 RMB = 0.15 US

No.

47.72£7.20

1,991
408
148

175
1,882
490

1,522
1,025

849
891
804

291
1,034
1,222

1,448
1,09

699
425
559
430
434

632
432
770
443
270

%

782
160
58

69
739
192

59.8
402

333
351
316

114
406
480

569
431

2438
17.0
302
17.4
10.6
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Category

Risk factors of gastric cancer
Aged 40 years and over

Male

Helicobacter pylori infection
Stomach ulcer

Atrophic gastritis

Family history of gastric cancer among first degree relatives

High salt diet
Consumption of pickled foods
Consumption of smoked foods
Irregular diet habit

Often eat lefiovers

g

Alcohol drinking

Smol

High pressure of work/life

Often eat night snack

Lack of exercise

Low intake of fruits/vegetables

Too short/long sleep time

Obesity

History of digestive discases

History of stomach surgery
Consumption of spicy food
Consumption of hot food

East fast

Warning symptoms of gastric cancer
Gastrointestinal bleeding

Recurrent nausea and vomiting
Unexplained weight loss
Unexplained fatigue

Epigastric distention and discomfort
Upper abdominal mass

Upper abdominal pain

Anorexia

Dysphagia or odynophagia

Early satiety

Reflux and hiccup

Chronic gastritis can't be cured for a long time
Iron-deficiency anemia

Gastric perforation

Yes, n (%)

1,806 (70.9)
1,178 (46.3)
1,603 (62.9)
1,806 (70.9)
1,716 (67.4)
1,306 (51.3)
1,677 (65.8)
1,824 (71.6)
1,813 (71.2)
1,910 (75.0)
1,639 (64.4)
1,644 (64.5)
1,907 (74.9)
1,734 (68.1)
1,507 (59.2)
1,553 (61.0)
1,468 (57.6)
1,401 (55.0)
1,375 (54.0)
1,848 (72.6)
1,381 (54.2)
1,689 (66.3)
1,700 (66.7)
1,650 (64.8)

1,965 (77.1)
1,821 (71.5)
1,770 (69.5)
1,579 (62.0)
1,685 (66.2)
1,834 (72.0)
1,772(69.6)
1,573 (61.8)
1,559 (61.2)
1,461 (57.4)
1,746 (68.6)
1,845 (72.4)
1,260 (49.5)
1,788 (70.2)

No, 1 (%)

390 (15.3)
848 (33.3)
467 (18.3)
463 (18.2)
505 (19.8)
902 (35.4)
582 (229)
534 (21.0)
550 (21.6)
488 (19.2)
668 (26.2)
634 (24.9)
464 (18.2)
547 (21.5)
738 (29.0)
669 (26.3)
806 (31.6)
768 (30.2)
801 (31.4)
522 (205)
899 (35.3)
636 (25.0)
634 (24.9)
616 (24.2)

398 (15.6)
469 (18.4)
514(20.2)
603 (23.7)
527 (20.7)
430 (16.9)
475 (18.6)
626 (24.6)
679 (26.7)
702 (27.6)
512 (20.1)
459 (18.0)
798 (31.3)
509 (20.0)

Don’t know, 1 (%)

351(13.8)
521(205)
477 (18.7)
278 (10.9)
326 (128)
339(13.3)
288 (11.3)
189 (7.4)
184(72)
149 (59)
240 (9.4)
269 (10.6)
176 (6.9)
266 (10.4)
302 (11.9)
325(128)
273(10.7)
378 (148)
371 (14.6)
177 (69)
267 (10.5)
222(87)
213(84)
281(11.0)

184(72)
257 (10.1)
263 (10.3)
365 (14.3)
335(13.2)
283 (11.1)
300 (11.8)
348 (137)
309 (12.1)
384 (15.1)
289(11.3)
243(9.5)
489 (19.2)
250(9.8)
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Frequency Univariate analysis
(%)
Intention
Yes No n =509
n=2,038
Baseline demographic
Age group (years old)
40-50 1,991 (78.2) 1,616 (81.2) 375 (18.8)
51-60 408 (16.0) 321(78.7) 87 (21.3)
>60 148 (5.8) 101 (68.2) 47 (31.8)
Sex
Male 15522 (59.8) 1,209 (79.4) 313 (206)
Female 1,025 (402) 829 (80.9) 196 (19.1)
Body mass index (kg/m?)
<185 175(6.9) 135 (77.1) 10(229)
185-249 1,882 (73.9) 1,514 (80.4) 368 (19.6)
2250 490 (19.2) 389 (79.4) 101 (20.6)
Highest education level
Primary school and below 283 (11.1) 197 (69.6) 86.(30.4)
Secondary school 566 (22.2) 450(79.5) 116 (20.5)
High school/technical school 894 (35.1) 729 (81.5) 165 (18.5)
University and above 804 (31.6) 662 (82.3) 142 (17.7)
Marital status
Married 2240 (87.9) 1,821(813) 419(187)
Unmarried/divorced/separated/widowed 307 (12.1) 217(70.7) 90(29.3)
Current residing location
Urban 1,448 (56.9) 1,180 (815) 268 (18.5)
Rural 1,099 (43.1) 858 (78.1) 241 (21.9)
Current residing region
Fuzhou city 699 (27.4) 562 (80.4) 137 (19.6)
Putian city 425(16.7) 344 (80.9) 81(19.1)
Xiamen city 559 (21.9) 465 (83.2) 94(168)
Zhangzhou city 430 (16.9) 316 (73.5) 114(26.5)
Quanzhou city 434(17.0) 351 (809) 83(19.1)
Occupation
Professional and managerial 632(24.8) 519 (82.1) 113(17.9)
Office worker/Service personnel 432(17.0) 371 (85.9) 61 (14.1)
Industrial worker /Farmers/Others 770 (302) 592 (76.9) 178 (23.1)
Individual business/ Self-employed 443(17.4) 363 (81.9) 80 (18.1)
Housevife/Retired/Unemployed 270(10.6) 193 (71.5) 77(28.5)
Monthly average income (RMB)
<2,000 291 (11.4) 189 (64.9) 102 (35.1)
2,000-5,000 1,034 (40.6) 827 (80.0) 207 (20.0)
>5,000 1,222 (48.0) 1,022 (83.6) 200 (16.4)
Experience with gastric cancer
Ever known any first-degree relatives has had gastric cancer
Yes 479 (18.8) 406 (84.8) 73(152)
No 2,068 (81.2) 1,632 (78.9) 436 (21.1)
Ever known any friends, neighbor, colleagues have had gastric cancer
Yes 1,033 (40.6) 878 (85.0) 155 (15.0)
No 1,514 (59.4) 1,160 (76.6) 354 (23.4)

Health characteristics

Ever diagnosed with chronic gastric diseases (¢.g.

Yes 1,020 (40.0) 872 (85.5)
No 1,527 (60.0) 1,166 (76.4)
Perceived overall health

Very good 429(16.8) 317 (739)
Good 697 (27.4) 546 (78.3)
Fair/poor/very poor 1421 (55.8) 1,175 (82.7)
Smoking

Yes 829(32.5) 682 (82.3)
No 1,718 (67.5) 1,356 (78.9)
Alcohol drinking

Yes 627 (24.6) 505 (80.5)
No 1,920 (75.4) 1,533 (79.8)
Health insurance

Yes 2276 (89.4) 1,850 (81.3)
No 271(10.6) 188 (69.4)
Ever took gastric cancer screening

Yes 1,086 (42.6) 943 (86.8)
No 1461 (57.4) 1,095 (74.9)

Knowledge of risk factors and warning symptoms.

Total knowledge score

Low score (0-24) 1,209 (47.5) 889 (73.5)
High score (25-38) 1,338 (52.5) 1,149 (85.9)
Health beliefs

Perceived susceptibility
In general, a person has a high risk

of having gastric cancer in their

lifetime

Strongly agree/agree 1,410 (55.4) 1,199 (85.0)
Disagree/strongly disagree 1,137 (44.6) 839 (73.8)
1 may have gastric cancer

Strongly agree/agree 967 (38.0) 833 (86.1)
Disagree/strongly disagree 1,580 (62.0) 1,205 (76.3)

In general, a person has a high risk
of infecting Helicobacter pylori

infection in their lifetime

Strongly agree/agree 1,676 (65.8) 1,404 (83.8)
Disagree/strongly disagree 871(34.2) 634 (72.8)
Perceived severity

Harms of gastric cancer are severe

Strongly agree/agree 2,273 (89.2) 1,870 (82.3)
Disagree/strongly disagree 274 (10.8) 168 (61.3)
Mortality rate of gastric cancer is

very high

Strongly agree/agree 1,995 (78.3) 1,651 (82.8)
Disagree/strongly disagree 552(21.7) 387 (70.1)
Tam afraid of getting gastric cancer

Strongly agree/agree 2,172 (85.3) 1,802 (83.0)
Disagree/strongly disagree 375(147) 236 (62.9)
Perceived benefit

Screening is highly effective in

carly diagnosis and early treatment

of gastric cancer

Strongly agree/agree 2,288 (89.8) 1,884 (82.3)

Disagree/strongly disagree 259(10.2) 154 (59.5)
Gastric cancer screening highly

effective in reducing death rate

Strongly agree/agree 2,229 (87.5) 1,853 (83.1)
Disagree/strongly disagree 318 (12.5) 185 (58.2)
Perceived barriers

P'm afraid screening will find

something bad
Strongly agree/agree 1,772 (69.6) 1,435 (81.0)
Disagree/strongly disagree 775 (304) 603 (77.8)

Screening is only necessary when

symptoms present

Strongly agree/agree 1,442 (56.6) 1,102 (76.4)
Disagree/strongly disagree 1,105 (43.4) 936 (84.7)

Endoscopy is uncomfortable
Strongly agree/agree 1,879 (73.8) 1,530 (81.4)
Disagree/strongly disagree 668 (26.2) 508 (76.0)

Cost of endoscopy is very high
Strongly agree/agree 1,588 (623) 1,252 (78.8)

Disagree/strongly disagree 959 (37.7) 786 (82.0)
Itis difficult and time-consuming

to have an appointment for

endoscopy screening.

Strongly agree/agree 1,692 (66.4) 1,337 (79.0)

Disagree/strongly disagree 855 (33.6) 701 (82.0)
Cues-to-action

L only take screening when its free

Strongly agree/agree 1,170 (45.9) 869(74.3)

Disagree/strongly disagree 1,377 (54.1) 1,169(84.9)

Lonly take screening when it can
be covered by medical insurance

Strongly agree/agree 1,328 (52.1) 1,003 (75.5)
Disagree/strongly disagree 1,219 (47.9) 1,035 (84.9)

Tonly take screening when doctor

recommends

Strongly agree/agree 1,804 (70.8) 1,423 (78.9)
Disagree/strongly disagree 743 (292) 615 (82.8)

*Hosmer & Lemeshow test, chi:

» chronic gastritis, gastric ulcer, etc.)

148 (14.5)

361 (23.6)

112 (26.1)
151 21.7)

246 (17.3)

147 (17.7)

362 (21.1)

122 (19.5)

387 (20.2)

426 (18.7)

83 (30.6)

143 (13.2)

366 (25.1)

320 (26.5)
189 (14.1)

211 (15.0)

298(26.2)

134 (13.9)

375 (23.7)

272(162)

237 (27.2)

403 (17.7)

106 (38.7)

344(17.2)

165 (20.9)

370 (17.0)

139 (37.1)

404 (17.7)

105 (40.5)

376 (16.9)

133 (41.8)

337 (19.0)

172 (22.2)

340 (23.6)
169 (15.3)

349 (18.6)
160 (24.0)

336(21.2)

173 (18.0)

355 (21.0)

154 (18.0)

301(25.7)
208 (15.1)

325(24.5)
184 (15.1)

381 (21.1)
128(17.2)

uare: 303.947, P-value: p < 0.001; Nagelkerke R?: 0.178.

Unadjusted
OR
(95% CI)

201(1.39-
2.89)
172

(1.13-2.61)

Reference

091
(075-1.12)

Reference

088
(0.58-1.33)
1.07
(0.84-1.37)

Reference

Reference
169
(122-2.35)
193
(1.42-2.62)
204
(1.49-2.78)

1.80
(138-2.36)

Reference

124
(1.02-1.50)

Reference

0.97
(0.72-1.31)
100
(0.72-1.41)
117

(0.84-1.62)
066

(0.48-0.90)

Reference

183
(131-2.59)
243
(1.67-3.54)
133
(0.97-181)
181
(1.27-2.59)

Reference

Reference
216
(1.62-2.87)
2.76(2.08-
3.67)

149
(1.13-195)

Reference

173
(1.40-2.13)

Reference

182
(1.48-2.25)

Reference

Reference
128
(0.97-1.69)
169
(1.31-2.18)

124
(1.00-1.53)

Reference

105
(0.83-131)

Reference

192
(1.45-2.53)

Reference

220
(1.78-2.73)

Reference

Reference

202
(1.66-2.46)

Reference

194
(1.60-2.40)

Reference

193
(1.58-2.35)

Reference

293
(224-3.82)

Reference

205
(1.65-2.54)

Reference

287
(226-3.64)

Reference

318
(2.43-4.17)

Reference

354
(2.76-4.54)

Reference

122
(0.99-1.49)

Reference

Reference
171
(139-2.10)

Reference
138
(L12-171)

082
(0.67-1.01)

Reference

083
(0.67-1.02)

Reference

Reference
195
(1.60-2.37)

Reference
182
(1.49-2.23)

Reference
129
(1.03-1.61)

prvalue

0.001

0372

0538

p <0001

p <0001

0.033

0.004

p<0.001

p<0.001

0.004

<0001

p<0.001

p<0.001

0.049

0704

p<0.001

p<0.001

p <0001

P <0001

p<0.001

p < 0.001

p<0.001

P <0001

P <0001

P <0001

p <0001

0.065

p<0.001

0.003

0.057

0.077

<0001

p<0.001

0.026

Multivariable
logistic
regression*

Yes vs. No

OR (95% CI)

136
(084-221)
124
(0.75-2.05)

Reference

Reference
093
(0.60-1.46)
133
(0.92-191)
105
(0.78-1.42)

130
(092-1.83)

Reference

086
(0.67-1.09)
Refer

e

0.79
(056-1.11)
141
(0.94-2.13)
091

(0.64-1.31)
079

(055-1.12)

Reference

036
(0.53-1.40)
122
(0.75-2.01)
089
(059-135)
098
(0.61-1.58)

Reference

Reference
170
(1.15-2.50)
213
(1.36-3.32)

105
(0.76-1.45)

Reference

1.09
(0.85-1.40)

Reference

1.30
(101-1.68)

Reference

Reference
110
(0.81-150)
159
(1.19-2.11)

105
(0.82-1.34)

Reference

116
(0.82-134)

Reference

163
(1.28-2.08)

Reference

Reference
146
(1.16-1.84)

144
(1.11-1.85)

Reference

117
(0.90-1.52)

Reference

091
(0.70-1.19)

Reference

098
(0.64-1.48)

Reference

116
(0.87-1.53)

Reference

1.68
(1.20-2.34)

Reference

110
(0.71-1.70)

Reference

199
(1.33-2.73)

Reference

Reference
129
(1.00-1.65)

Reference
1.56
(117-2.00)

Reference
147
(1.08-2.00)

Reference
1.24
(0.90-1.70)

Reference
091
(0.67-1.23)

prvalue

0.206

0.404

0.762

0.129

0759

0.136

0212

0.116

0.098

0.621

0.186

0554

0.425

0580

0930

0.008

0.001

0772

0.483

0.041

0542

0.002

0.696

0.403

p<0.001

0.001

0.005

0247

0.491

0.906

0309

0.002

0673

p<0.001

0.046

0.002

0013

0.182

0530
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“I think everyone should be vaccinated
according to the national vaccination

schedule”

Yes  No/don’t know

n % n
Age group
18-29 2113 678 1,002
30-49 890 780 251
50 and above 394 887 50
Sex
Male 1468 740 515
Female 1929 710 788
Education level
Up to secondary 943 661 484
Tertiary 2451 750 819
Country
Bangladesh 100 571 75
Brazil 131957 6
Egypt 70660 36
Indonesia 29 900 32
Iran 198 773 58
Malaysia 1199 771 357
Myanmar 7 61 2
Philippines 410 446 509
Thailand 107915 10
Turkey 574 980 12
United Arab Emirates 196 632 114
Other 73503 72
Religion
Islam 2152 790 571
Buddhism 333 808 79
Christianity s81 502 577
Hinduism 232 850 41
Other 9 739 35

Area of residence

Rural 970 627 576
Urban 2,427 769 727
Employment status

Working 1597 780 450
Not working 819 623 495
Student 748 826 158
Other 233 538 200

How sufficient do you consider your income?
Sufficient 2375 747 806
Less sufficient 992 67.0 488
Sufficient DHL (total score)

Limited 1286 630 754
Sufficient 2043 801 506

Subscale 1: Information secking
Limited 1,066 61.4 669
Sufficient 2,325 787 631
Subscale 2: Adding self-generated content

ited 1,396 69.2 622
Sufficient 1,951 752 642

Subscale 3: Evaluating reliability

Limited 1,294 63 761
Sufficient 2091 796 536
Subscale 4: Determining relevance

Limited 916 599 634
Sufficient 2,441 786 663

Missing values: Income (n
2 (n=89), subscales 3 (n = 18), and subscales 4 (s

%

32
220
113

26.0
290

3.9
250

129
43
34.0
10.0
27
29
319
554
85
20
36.8
497

210
192
498
150
2.1

373
2.1

220
37.7
17.4
462

253
330

37.0
19.9

386
213

308

248

204

40.1
214

x2, p-value

109.409, p < 0.001

5.259,p=0.022

39234, p < 0.001

745275, p < 0.001

381538, p < 0.001

104.509, p < 0.001

220.061, p < 0.001

29359, p < 0.001

166.543, p < 0.001

161694, p < 0.001

20969, p < 0.001

159.181, p < 0.001

184.176, p < 0.001

39, total DHL score (n = 111, subscales 1 (n = 9), subscales.
16).
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Sufficient DHL (Model 1) Sufficient DHL subscales(Model 2)

Overall DHL 164 (141, 1.90)

Subscale 1: Information secking 112 (092, 1.36)
Subscale 2: Adding self-generated content 1.10 (092, 1.30)
Subscale 3: Evaluating reliability 1.16 (095, 1.42)
Subscale 4: Determining relevance 148+ (121, 1.80)
Observations 4,553 4,553

Pseudo R? 0.181 0.185
Hosmer-Lemeshow chi-squared 838 (df =8), p=0.397 2.68 (df =8), p= 0953

Adjusted for age, sex, education, country, urban/rural, employment status. and i
» No/Don’t know

come.
0 (reference).

The outcome variable
“p < 0.001.

nation”, Yes
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Health information-seeking B (95% CI)
behavior

How often do you read information about 3.01(2.74t03.28)
COVID-19 on the internet?

Tam confident with the accuracy of the —201

formation I read about COVID-19 on (22210 -1.79)

social media

Lincar regression was applied.

p-value

0.001%

0.001%
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Health information-seeking
behavior

How often do you read information about
COVID-19 on the internet?

Tam confident with the accuracy of the
information I read about COVID-19 on

social media.

Multariate linea regression was applid

ificant at 0.05 level of significance.

B (95% CI) p-value

2.124(1.7310252)  0.001°

~0.846 0.001%
(~1.13t0 ~0.56)

Model adjusted for age, gender, marital status, educational status., employment status and

household income.
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Age group
18-29

30-49

50 and above
Gender

Male

Female

Education level

Up to secondary
Tertiary

Country
Bangladesh

Brazil

Egypt

Indonesia

Iran

Malaysia

Myanmar
Philippines
Thailand

Turkey

United Arab Emirates
Other

Religion

Islam

Buddhism
Christianity
Hinduism

Other

Community type
Rural

Urban
Employment status
Working

Not working
Student

Other

How sufficient do you consider your income?*
Sufficient

Less sufficient

issing income information, n = 39.

3115
1,141
444

1,983
2717

1427
3273

2,723
412
1,158
273
134

1546
3,154

2,047
1314
906
433

3,181
1,480

%

663
243
9.4

22
57.8

304
696

37
30
23
638
54
331
15
19.6
25
125
66
31

579
838
246
58
29

329
67.1

136
280
193
92

683
318
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Characteristics

Age groups
<40 years

40-60 years

>60 years

prvalue

Gender

Male

Female

p-value

Marital status

Single

Married

Divorced

Widowed

Single parent

p-value

Educational level

Primary

Secondary

Post-secondary education (pre-university/Diploma)
Tertiary education (Degree/Master)
prvalue

Employment status

Employed

Not employed

Student

prvalue

Household income per month (Malaysian ringgit)
< RM2,500 (B1)

RM2,501 - RM3,169 (B2)

RM3,170 - RM3,969 (B3)

RM3,970 - RM4,849 (B4)

p-value
Data presented as mean rank.
Mann-Whitney U test/Kruskal Walis test was applied.
"Significant at 0.05 level of significance.

Overall
DHL

168.82
210.39
261.95
0.001*

195.07
188.21
055

180.20
192.37
170.57
263.18
198.64
0.06

24276
200.64
17542
168.57
0.001%

17843
226,03
180.89
0.001%

197.99
176.02
180.76
192.17
0.42

DHL
search

17116
208.14
255.86
0001

193.60
189.21
068

179.23
193.82
17479
258.62
187.09
005

23845
20145
167.21
183.88
0.001%

18153
22374
174.59
0.001%

196.22
176.40
187.44
196.07
049

DHL
contents

170.98
20845
25541
0.001%

192,54
189.95
082

179.56
191.90
173.86
262.09
215.18
0.04*

233.94
203.84
181.87
155.11
0.001%

177.40
22632
183.62
0.001%

20852
168.62
169.63
154.06
0.001%

DHL
reliability

166.86
21186
269.91
0001

200.54
184.46
014

172.61
198.51
183.93
25294
18145
0.03

25128
203.75
170.20
166.30
0.001%

178.32
229.40
176.56
0.001%

193.93
179.93
200.96
189.35
070

DHL
relevance

163.68
215.99
270.68
0.001%

200.93
184.19
012

17151
197.60
192.29
248.26
21427
002

25155
204.43
168.44
167.78
0.001%

183.19

219.92
17479
001

196.53
175.15
190.34
194.35
045

DHL
privacy

162.79
21576
280.57
0.001%

195.65
187.81
0.48

169.47
198.28
198.07
28218
170.14
0.001%

256.01
207.29
170.28
155.78
0.001%

182.71
22428
170.23
0.001%

197.77
184.59
174.85
178.90
0.49
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Overall
DHL

Age groups

<40 years-40-60 years 0.001*
40-60 years->60 years 0114
<40 years->60 years 0.001
Marital status

Married-divorced

Married-single

Married-single parent

Married-widow

Divorced-single

Divorced-single parent

Divorced-widow

Single-single parent

Single-widow

Single parent-widow

Educational status

Tertiary education-post secondary educat 0999

Tertiary education-sSecondary education 0259
Tertiary education-primary education 0.004*
Post-secondary education-secondary education 0343
Post-secondary education-primary education 0.005*
Secondary education-primary education 0.19
Income groups

B4-B2

B4-B3

B4-BI

B2-B3

B2-BL

B3-BI

*P <005,

DHL
search

0.002*
0.127
0.001%

0999
0999
0.050°
0.038°
0.001%
0276

DHL
contents

0003
0.157
0.001

0.999
0.99
0.999
0.087
0.999
0.999
0.642
0.999
0025
0.999

0.563
0.010%
0001
0533
0.046*
0.688

0.99
0.999
0.026*
0.999
0.019*
0.276

DHL
reliability

0.001%
0048
0.001%

0999
026
0999
0.408
0999
0999
0999
0999
0.031%
0999

0999
0.088
0.001%
0.054
0.001%
0073

DHL
relevance

0.001%
0.062
0.001%

0.999
0225
0999
0527
0999
0.999
0999
0999
0.040°
0999

0999
0.091

0.001%
0.026*
0.001%
0.069

DHL
privacy

0.001*
0.024*
0.001*

0999
0.146
0999
0.019*
0999
0999
0803
0999
0.001*
0.069

0999
0.006*
0.001*
0.027*
0.001*

0.068
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Characteristics Health information-seeking behavior

How often do you
read information
about COVID-19

on the internet?

Age groups
<20 years 16628
21-25 years 167.79
>25 years 199.50
prvalue 0,027
Gender
Male 195.38
Female 187.99
p-value 0.494
Marital status

le 164.62
Married 20286
Divorced 182.93
Widowed 26938
Single parent 17132
p-value 0.001"
Educational level
Primary 268.23
Secondary 202.53

Post-secondary
education (pre-
university/Diploma)
Tertiary education
(Degree/Master)
p-value
Employment status
Employed

Not employed
Student

prvalue

Household income
< RM2,500 (B1)
RM2,501 - RM3,169
(B2)

RM3,170 - RM3,969
(B3)

RM3,970 - RM4,849
(B4)

pevalue

Data presented as mean rank

Mann-Whitney U test/Kruskal Walis test was applied.

*Significant at 0.05 level of significance.

169.53

160.56

0.001%

182.59

230.02

162.65

0.001%

20026
18275

188.09

155.08

0.08

Iam confident
with the accuracy
of the information
Iread about
COVID-19 on
social media.

229.98
22488
178.14
0.001%

185.89
194.50
044

22293
173.86
256.93
107.32
21532
0.001%

122,97
168.37
22180
22374
0.001%
196.12
147.39
235.77

0.001%

182.82
196.45

206.85
214.54

026
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Opinion Total
N =600

Gender

Better 482

No changes 17

Worse 1

Opinion Total Single
N =600 N=T2

Co-residents

Better 482 68

Nochanges 117 4

Worse 1 0

Opinion  Total N = 600 Up to 50,000

N=40

City of residence

Better 482 36

No changes 17 4

Worse 1 0

Opinion Total N = 600

Education

Better 482

No Changes 17

Worse 1

'p < 0.05.

Before the pandemic

Female Male
N=415 N =185
330 152
84 33

1 185

With children With spouse With spouse

N=40 N=320 and children
N=168
28 262 124
12 57 44
0 1 o
50,000 200,000~ >500,000 N
-100,000N 500,000 =
=80 N =440
52 358 36
28 81 4
0 1 o
Secondary Higher N
N =200 =400
174 308
19 98
o 1

o < 0.001 before vs. during the COVID-19 pandemic Chi-test with Yate's correction.

During the pandemic

Total Female Male
N =600 N=415 N=185
° o e
9% 63 32
416 263" 153
Total Single  With children With spouse With spouse
N =600 N=T72 N=40 N=320 and children
N=168
1 o o 1 [
118 2 12 60 a4
481 70" 28" 259" 124
Total  Upto50,000 50,000 - 200,000  >500,000
N =600 N=40 100,000  -500,000N  N=40
N =80 = 440
1 o g o °
118 4 2 & 4
481 36" 52+ 357+ 367
Total Secondary N Higher
N =600 =200 N =400
1 o -
118 19 99
481 1747 307+
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Variables

Before 1.8WLS
2.Self-actualization
3.Health responsivilty
4.Exercise
5.Nutrition
6.Interpersonal support
7.Stress management
8HPLP

After 1.8WLS
2.Self-actualization
3.Health responsivilty
4.Exercise
5.Nutrition
6.Interpersonal support
7.Stress management
8HPLP

"p < 0.007.

0.62*
0.60™
0.62*
071
0.67*
0.83"

0.61*
0.60"
0.64"
[kl
0.66™
0.82"

HPLP, Health-Promoting Lifestyle Profile; SWLS, Satisfaction with Life Scale.

071
0.70*
0.64"
0.67*
0.85"

0.69"
0.67*
0.65™
0.66"
0.84"

0.70*
0.62"
0.65*
0.82*

0.70*
0.65"
0.67*
0.83*

0.66™
0.70™
0.86"

0.75*
0.87*

0.74*
0.88"

0.87*

0.87*
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Unstandardized Standardized

Independent variables B SE B (F)andp
Before HPLP 0.09 001 033 15637
Age -051 013 -0.18 —4.08"
Marital status 065 030 0.07 247"
Average family income -031 007 —0.41 —457
Permanent residence ~0.61 029 —0.04 —2.41*
Self-actualization 0.41 004 0.30 9.2+
After HPLP 0.10 002 033 15.63"
Age -031 013 -008 —2.38™
Marital status 086 031 0.09 280
Average family income -028 007 ~0.09 —4.10
Permanent residence -0.66 030 0.05 —2.21*
Self-actualization 036 004 0.25 8,08
Stress management 015 005 0.11 3,047

Over Model R* = 0.166; adjust R? = 0.16 (before the COVID-19 pandemic).
Over Model R* = 0.145; adjust R = 0.14 (after the COVID-19 pandemic).

Independent variables, health-promoting lifestyle; Dependent variables, life satisfaction; HPLP, Health-Promoting Lifestyle Profile.
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Variable

Gender

Men

Women

Age

18 and below

19-30

31-40

41-50

51-60

61 and above
Education

Elementary school or less
Middie school

High school
Post-secondary school and above
Marital status
Discoverture

Married

Divorced

Widowed

Permanent residence
Utban

Rural

Average family income
10,000 and below
10,001-20,000
20,001-30,000
30,001-40,000
40,001-50,000
50,001-60,000

60,001 and above

N (%) MSD

1,000 (49.1%)
1,045 (50.1%)

151 £ 050

398 (19.4%)
374 (18.2%)
349 (17.0%)
301 (14.7%)
363 (17.7%)
269 (13.1%)

3.06 + 1.66

155 (7.5%) 327104
291 (14.2%)
706 (34.4%)
902 (43.9%)

1,070 (62.1%)
853 (41.5%)
100 (4.9%)
31 (1.5%)

1.56 £ 0.66

1,110 (54.0%) 1.31£0.46

944 (46.0%)

376 (18.3%)
221 (10.8%)
109 (6.3%)
95 (4.6%)
302 (19.1%)
403 (19.6%)
458 (22.3%)

443£222

N stands for the sample size; M stands for mean (the average value); SD stands for
standard deviation. Average family income (RMB).
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Variable M+SD
Before After
HPLP 107.35 £ 24.08 108.16  24.10
Health responsibility 17.62 +5.06 17.80 + 4.98
Exercise 12.73 £ 3.81 1280 +3.73
Nutition 1813 £4.70 18.33+4.73
Self-actualization 19.09 4 6,67 19.11£4.70
Interpersonal support 2144535 21,55+ 5.41
Stress management 1834 £ 4.71 18.49 4 4.70
swLs 2112+653 20,87 % 6.60
' <005,
“p <001,
' <0.001

M stands for mean (the average value); SD stands for standard deviation.

tand P

—3.67*
-0.26
-3.77*
-122
-3.06"
—-152
—2.42"
2567
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Variable

Gender
Men

Women

Age

18 and below

19-30

31-40

41-50

50-60

61 and above
Education

Elementary school or less
Middle school

High school
Undergraduate

Master degree or above
Marital status
Discoverture

Married

Divorced

Widowed

Permanent residence
Utban

Rural

Average family income
10,000 and below
10,001-20,000
20,001-30,000
30,001-40,000
40,001-50,000
50,001-60,000

60,001 and above

‘P <0.05

“p <001
**'p < 0.001.

HPLP, Health-Promoting Lifestyle Profile; SWLS, Satisfaction with Life Scale; Average family income (RMB).

Before

21.26 +6.87
20.83 £5.70

23.08 +6.81
21.50 +6.37
20.84 +6.01
20.44 +6.39
19.47 £7.64
20.14 £5.28

20.77 £6.43
20.29 +6.80
20.61 +6.64
21.56 +6.42
22,67 + 592

21.86 +6.38
20.22 +6.59
21.04 +£6.83
20.81 £6.51

21.26 £6.88
20.83 £5.70

2215+ 6.93
21.79 £5.91
23.40 +5.28

SWLS

After

21.02+7.01
20.53 + 5.56

2207 £7.11
21.02 + 6.50
20.95 = 8.05
20.54 + 6.37
19.92 +7.86
2017 £5.12

20.89 + 5.92
20.37 £ 6.73
20.45 +6.88
21.04 =651
2244+ 604

21256 +6.48
20.32 = 6.69
2153+ 6.73
20.65 = 6.65

21.02+7.01
20.53 = 5.56

2155+ 7.13
21.87 £5.68
2220+5.75
22,51 + 6.60
20.17 +6.10
20.11 = 6.61
20.43 + 6.94

t(F)andp
Before After
-1.99" 1.82*
11,27 391"
544t 339"
1021 351

1.47 1.70
.77 5.24"

HPLP

Before

107.17 & 22.350
107.53 + 25.643

108.96 + 26.93
107.07 + 23.47
108.86 + 22.80
106.54 + 24.12
103.24 £ 17.56
110.69 + 28.11

111.40 £ 27.44
104.15 + 24.40
106.82 + 23.08
107.64 + 24.02
109.82 + 23.46

107.43 £ 24.36
107.31 £ 23.06
106.48 + 23.06
108.71 £ 40.92

106.82 + 22.64
108.53 £ 26.93

104.92 4 26.55
102.96 + 21.42
106.48 + 18.71
106.54 + 23.58
108.46 + 2317
108.78 £ 23.17
109.66 + 26.39

After

107.31 £ 22.46
108.99 + 25.56

109.88 + 26.42
108.48 + 23.96
109.03 £ 22.08
107.19 £ 23.65
103.54 + 17.87
109.91 £28.12

110.81 £27.17
105.22 £ 23.88
107.63 +22.75
108.64 + 24.20
11116 +£24.44

108.59 +24.58
108.02 £ 22.72
104.42 £ 23.45
109.52 £ 40.77

107.76 +£22.79
109.04 £26.73

106.41 4+ 25.29
106.28 £ 21.64
108.84 £ 19.76
108.02 + 22.81
108.89 + 22.95
108.88 £ 23.28
109.13 £ 26.92

(F)and p
Before After
-0.34 -1.58
326" 267"
291" 258"
008 0.96
—1.40 -105
3.01* 0.82
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Total N = 600
Gender

Females N = 415

Males N = 185

Co-residents

Singles N = 72

With spouse and children/ = 168

With spouse N = 320

With children N = 40

Education

Secondary N = 200

Higher N = 400

Place of residence

City up to 50,000 residents N = 40

City from 50,000 to 100,000 residents N = 80
City from 200,000 to 500,000 residents N = 440
City above 500,000 residents N = 40

*Test-t.

WBI result prophylactic behaviors

Before the pandemic

21.1 £ 6.0 points

210+ 5.9 points
21.4 £ 6.2 points

229+ 2.9 points
23,84 6.1 points
19.1 £ 6.2 points
234+ 0.2 points

22.6 % 2.6 points
20.4 + 7 points

24.2 03 points
19.0 4.0 points
206 6.4 points
286+ 0.2 points

During the pandemic

22.7 £ 5.2 points

22.2 +5.2 points
287 £ 5.2 points

236 2.0 points
262 3.7 points
206 5.7 points
238 % 0.3 points

23.4 2.3 points
223 6.2 points

24.2 £ 0.3 points
17.0 3.0 points
23.1 £ 5.2 points
28,6 0.2 points

p-value*

<0.001

<0.01
<0.001

<0.01

<0.001

<0.01
NS

<0.01
<0.001

NS
<0.001
<0.001

NS
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Total N = 600

Gender

Females N = 415

Males N = 185

Co-residents

Singles N = 72

With spouse and children N = 168

With spouse N = 320

With children (N = 40)

Education

Secondary N = 200

Higher N = 400

Place of residence

City up to 50,000 residents N = 40

City from 50,000 to 100,000 residents N = 80
City from 200,000 to 500,000 residents N = 440
City above 500,000 residents N = 40

*Test - t.

WBI result positive mental attitude

Before the pandemic

20.3 5.4 points

20,1 5.3 points
20,6 5.5 points

21.3 + 2.9 points
20.8 4.4 points.
19.0 £ 6.0 points
26.2 + 0.3 points

23,0 2.3 points
18.9 5.9 points

18.0 2.6 points
17.0 £ 8.0 points
205 5.7 points
26.2 0.2 points

During the pandemic

19.3 + 4.9 points

18.9 5.0 points
200 4.8 points

203 0.5 points
20.7 + 3.3 points
17.4 £ 5.4 points
26.2 £ 0.3 points

21436 points
18.4 5.3 points

202 0.3 points
13.5 £ 1.5 points
20.0 £ 5.1 points
223 £ 0.5 points

p-value*

<0.001

<0.001
<0.05

<0.01
NS
<0.001
NS

<0.001
NS

<0.01
<0.001
NS
<0.001
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Total N = 600
Gender

Females N = 415

Males N = 185

Co-residents

Singles N = 72

With spouse and children N = 168

With spouse N = 320

With children N = 40

Education

Secondary N = 200

Higher N = 400

Place of residence

City up to 50,000 residents N = 40

City from 50,000 to 100,000 residents N = 80
City from 200,000 to 500,000 residents N = 440
City above 500,000 residents N = 40

*Test - t.

WBI result health practices

Before the pandemic

20.3 5.1 points

205 5.1 points
20,0 5.2 points

187 £ 2.2 points
20.0 3.6 points
20.3 4 6.1 points
25.3 +0.2 points

23,6 + 2.7 points
187 £ 5.2 points

16.0 £ 0 points
22.0 £ 2.01 points
20,6 5.6 points
18.3 0.2 points

During the pandemic

24.7 2.7 points

24.6 +2.7 points
25.1 £ 2.8 points

209 0.9 points
265 2.3 points
24.6 £ 2.5 points
253 % 0.2 points

25.8 0.8 points
24.2 3.2 points

20.0 0 points
260 0 points
24.9 £ 2.8 points
25.8 £ 0.4 points

p-value*

<0.001
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Type of health-promoting/anti-health behavior Opinion (number of people)

Does not concern me Decrease No changed Increased
Smoking 476 72 40 12
Drinking alcohol 400 40 40 120
Use of drugs/legal highs 520 0 0 80
Regular physical exercise 40 302 40 128
Walking 0 312 200 83
Cyeling 280 152 120 48
Eating regularly 4 152 280 168
Consumption of sweets and snacks (e.g. sugar, honey, chocolates, 0 80 40 480
cookies etc.)

Consumption of fat (ol butter, margarine, cream, sour cream, 0 160 200 240
mayonnaise, etc.)

Eating fruit (fuit, kiwi, citrus fuit, berres, diried fu, etc.) 0 112 200 283
Eating vegetables and grains (vegetables, leafy green vegetables, o 112 280 208
seeds, nuts etc.)

Fish consumption o 192 360 48
Consumption of meat products (sausages, cold outs, red meat, poultry, 0 160 320 120
etc.)

Consumption of dairy products and eggs (milk, yogurt, cocoa, cheese, 0 0 360 240
scrambled eggs, stc.)

Eating cereal products (wholemeal bread, refined breads, groats, etc.) 0 152 400 48
Eating fast food (e.g., KFC, McDonalds, etc.) 360 80 80 80
Consumption of sweetened soft drinks (fruit nectars, sweetened soft 0 80 440 80
drinks)

Consumption of unswestened soft drinks (100% vegetable juices, 0 120 360 120
vegetable-fruit juices, fruit juices)

Drinking coffee 80 40 360 120
Sleeping at least 7-Oh 0 320 160 120
Hand washing 0 40 0 560

Surfing the Internet 0 40 200 360
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wsl Before the pandemic N = 600 During the pandemic N = 600

Hardly ever rarely Occasionally often Almostalways Hardly ever rarely Occasionally often Almostalways

I eat a lot of vegetables and fruts 20 EY 200 200 80 40 40 160 240 120°
1 avoid catching colds 80 40 120 200 160 80 [ 40 280" 200
I take the advice of persons who 120 40 80 240 120 120 160" 1200 120 80
express concern about my health
seriously
I rest enough 80 120 120 120 160 o a0 160" 160" 240
1limit the consumption of such EY 160 200 80 8 80 80 200 8 160"
products as animal fats and sugar
1 have the phone numbers of 160 o 80 80 280 120" 0 120" 40m 320
emergency senvices noted down
1 avoid situations that have a Y 80 120 280 80 40 o 160" 280 120°
depressing effect on me
1 avoid overworking 80 200 80 120 120 o a0 80 200 280"
I take care of proper nutrtion Y 120 120 200 120 40 80" 120 160 200
I follow my doctor’s instructions 20 EY 40 280 160 g o 40 200" 280
based on my health status
I1try to avoid overly strong emotions, Y 40 160 280 80 Y 40 160 280 80
stress and tension
1 control my weight 80 160 80 40 240 o 80 80 360"
1 avoid eating food with preservatives. o 120 160 160 160 0 120 200 40 240
I report regularly for medical 20 80 120 160 200 80" 80 120 80 200
check-ups
I have friends and a settled family lfe 80 80 160 80 200 160" 160 120 160" o
I sleep enough 80 80 120 120 200 407 120 120 280
I avoid salt and highly salted foods 120 80 160 80 160 120 160 80 200
I'm trying to figure out how others 120 40 240 80 120 80 200 120" 200
avoid diseases
1 avoid such feelings as anger, fear 40 160 120 200 80 40 120 120 240 80
and depression
I cut down on smoking tobacco 80 o 0 120 400 o 0 0 120 480
1 eat wholemeal bread 20 120 240 80 120 Y 80 200 80 200
1 seek o obtain medical information 20 80 120 200 160 Y o o o 560"
and understand the causes of health
andilness
I have a positive thinking 80 80 120 200 320 80 80 120 160 160"
1 avoid excessive physical exertion 40 120 240 200 0 8o 40t 120 160 200
All respondents 813 £ 20.2 points (26-105) 7.7  16.7 points (46-114)"**
N = 800 5.7 % 2.1 sten (1-9) 6.2 4 2.4 sten (1-10)**

Low 120 Low 80

Average 240 Average 160"
High 240 High 360"

“p < 0,001 before vs. during the COVID-19 pandemic ChP-test with Yate's correction.
##p < 0.001 before vs. during the COVID-19 pandemic Wilcoxon's rank test.
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wel Before the pandemic N = 600 During the pandemic N = 600 p-value*

Hardly  rarely Occasionally often  Almost  Hardly  rarely —Occasionally often  Almost

ever always ever always
81 =+ 29.9 points 86.3 £ 16.3 points <0.01
5.2 +22sten 5.8+ 2.3 sten <0.001
81.9 + 21 points. 91 + 17.3 points <0.001
6.1+£2.7 sten 7.2+ 23sten <0.001

Secondary 906 = 10.4 points 982 9.2 points <001
N =200 7.2+ 15sten 7.4+ 1.4sten NS
Higher 76.6 £ 22.2 points 85 189 points <0001
=400 5526 sten 67 £25sten <0.001
813 7.9 points 83.6 £ 4.1 points out of 120 <0.05
58 1.4sten 6.3 0.5 sten out of 10 <001
With spouse and 82.9 = 16.3 points 95.3 £ 14.6 points <0001
z;’f'fgs 6+25sten 7.7+ 19sten <0.001
With spouse 78.7 £ 24.1 points 838+ 18.8 points <001
Hi= 520 59 26sten 6226 sten NS
With children 96.4.£ 0.6 points 95.4 0.6 points NS
N=40 8 0sten 8 0sten NS
City up 150,000 76.4 0.6 points 822 0.5 points <0001
residents N = 40 5+0sten 6.0+ 0sten <0.001
City from 50,000 to 745 £7.5 points 72.5 3.5 points <005
100,000 residents A= 50+ 1.0sten 45£05sten <0001
&y rom 200000 o 81.1 = 22.3 points 895+ 17.5 points <0001
oo msicents = 6.1£26sten 70:£23sten <ot
City above 500,000 102.1 0.3 points 105.2 0.4 points <0001
residents N = 400 90 0sten 9.0:+0sten NS

*Wilcoxon rank test.
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Total N = 600

Gender

Females N = 415

Males N = 185

Co-residents

Singles N = 72

With spouse and children N = 168
With spouse N = 320

With children (N = 40)

Education

Secondary N = 200

Higher N = 400

Place of residence

City up to 50,000 residents N = 40

City from 50,000 to 100,000 residents N = 80
City from 200,000 to 500,000 residents N = 440

City above 500,000 residents N = 40

*Test-t.

WBI result good eating habits

Before the pandemic

19.5 + 6.4 points

19.2 + 6.2 points
202+ 6.7 points

20.4 8.2 points
16.9 + 8.2 points
203+ 5.7 points
23.1 0.2 points

210+ 3.9 points
18.8 7.2 points

236+ 0.2 points
14.4 £ 2.2 points
19.3 + 6.2 points.
30.6 £ 0.1 points

During the pandemic

21.1 £ 6.9 points

20.4 + 6.8 points
225+ 7.0 points

221 4.4 points
20.8 9.6 points
206 6.0 points
24.6 £ 0.3 points

21.0 39 points
208 8.0 points

26.4 0.2 points
14.4 £ 2.2 points
21.1 £ 6.8 points
30.6 £ 0.1 points

p-value*

<0.001

<0.01
<0.01

<0.01
<0.001
NS
<0.001

NS
<0.001

<0.001
NS

<0.001
NS
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Before the pandemic N = 600

Opinion Total Female
N =600 N=415

Gender
Better 387 255
No changes 209 156
Worse 4 4
Opinion  Total N=600  Single

N=T72 N=40 N=320
Whom the respondents live with
Better 387 61 22 205
Nochanges 209 10 18 13
Worse 4 1 o 2
Opinion  Total N'= 600 Up 050,000  50,000-  200,000-

N=40  100,000N 500,000

=80 N=440
City of residence
Better 387 29 43 286
Nochanges 209 11 36 151
Worse 4 0 1 3
Opinion Total Secondary
N =600 N =200

Education
Better 387 174
No changes 200 19
Worse 4 [

<0.05.

Male
N =185

132
56
0

ildren With spouse  With spouse

and children
N =168

99
68

>500,000 N
=40

29
1"

Higher
N =400

308
98

b < 0.001 before vs. during the COVID—19 pandemic ChP-test with Yate's correction.

Total
N = 600

144
456

Total
N = 600

144
456

During the pandemic N = 600

Total Female Male
N =600 N=415 N=185
0 e oo
144 104+ 40
456 314 145

Single  With children With spouse With spouse
N=72 N=40 N=320 and children
N=168
o po- - o
5 14 76t 49
67 26 2447 119"
Upto50,000  50,000-  200,000- >500,000
N=40 100,000  500,000N N =40
N=80 =440
o o o
5 31 104 4
a5 297 aa6m a6
Total Secondary Higher
N= N =200 N =400
0 o 1
144 19 99
456 174 307+





