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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 (to) 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 t». 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 to. 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
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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

Frontiers in Public Health | www.frontiersin.org

November 2021 | Volume 9 | Article 779090


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Rehman et al.

Media and COVID-19 in Pakistan

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 t; was 100%. Paper-and-pencil questionnaires were
filled by the interviewer. After the interview, the respondents
were informed about the second phase (f;) 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 (f;). 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
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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 (f), 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 ¢; and
t, and for the knowledge gains over time (between t; and t;).
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 coeflicient of determination.

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 (¢1) and after (t,) 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

TABLE 1 | Sociodemographic characteristics of respondents (1 = 384).

Sociodemographic characteristics n (%)
Age (in years)

16-30 59 (15.4)
31-45 62 (16.1)
46-60 178 (46.4)
61-75 85 (22.1)
Gender

Male 308 (80.2)
Female 76 (19.8)
Marital status

Currently married 263 (68.5)
Currently not married 121 (31.5)
Place of residence

Urban 200 (52.2)
Rural 184 (47.8)
Level of education

<11 years of education 96 (25.0)
11-12 years of education 145 (37.8)
13-14 years of education 96 (25.0)
15-16 years of education 28 (7.9)
>16 years of education 19 (4.9)
Family monthly income (in Pakistani rupees*)

<25,000 104 (27.1)
25,000-50,000 126 (32.9)
50,001-75,000 112 (29.1)
75,001-100,000 34 (8.9)
>100,000 8(2.0)

*1 US Dollar = 166.65 Pakistani rupees.

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 t; and t;. The daily users of social media
increased from 46.1 to 54.7% from t; to t,. 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 t; and 71.7% at t;). 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).

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 t,. The droplet route of
coronavirus transmission was known to 29.2% (1) and 42.4%
(t2) of the sampled population. That coughing and sneezing
of viral material spreads the infection to healthy people was
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TABLE 2 | Frequency of media use before (t1) and after (t,) the first reported case of COVID-19 (n = 384).

Type of media

Media use at t;

Media use at t>

n (%) n (%)
Daily Weekly Not follow Daily Weekly Not follow
Social media (e.g., Facebook, WhatsApp) 177 (46.1) 99 (25.8) 108 (28.1) 210 (54.7) 95 (24.7) 79 (20.6)
Electronic media (e.g., television) 240 (62.5) 72 (18.8) 72 (18.8) 273 (71.7) 59 (15.4) 52 (13.5)
Print media (e.g., newspaper, magazine) 150 (89.1) 61 (15.9) 173 (45.1) 97 (25.3) 40 (10.4) 247 (64.3)

TABLE 3 | Correct knowledge related to COVID-19 in February (t1) and March (t2)
2020 (n = 384).

Variables t4 to

n (%) n (%)
Coronavirus general awareness
Coronavirus is a contagious viral disease 144 (37.5) 199 (51.8)
Coronavirus spreads via droplet infection 112 (29.2) 163 (42.4)
Coronavirus spreads through coughing 141 (36.7) 243 (63.3)
and sneezing of the infected person
Coronavirus treatment is only supportive 87 (22.7) 198 (51.6)
Coronavirus vaccine is available (wrong 325 (84.6) 382 (99.5)
statement)
Knowledge regarding symptoms of COVID-19
Fever 105 (27.3) 263 (68.5)
Cough 81(21.2) 249 (64.8)
Body aches 133 (34.6) 262 (68.2)
Shortness of breath 105 (27.3) 259 (67.4)
Complications of COVID-19
Pneumonia 76 (19.8) 94 (24.5)
Organ failure 85 (22.1) 126 (32.8)
Preventive measures to be adopted for COVID-19
Frequent handwashing with soap for 20's 123 (32.0) 328 (85.4)
Following cough and sneeze etiquette 158 (41.4) 216 (56.3)
Avoid social contact with sick people 109 (28.4) 213 (65.5)
Use of face mask 130 (33.9) 203 (52.9)
Use of sanitizer 139 (36.2) 253 (65.9)
Isolation of suspected cases 109 (28.4) 205 (63.4)
Lockdown effect in countries during COVID-19
Lockdown helped people in following 106 (27.6) 225 (58.6)
social distancing
Lockdown helped in protecting people 93 (24.2) 211 (54.9)

from the spread of infection

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 t,.
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).

Awareness regarding the symptoms of COVID-19 indicated
a noteworthy increase in knowledge among participants. At f;,
about one third provided correct responses to all the different

kinds of symptoms, whereas this was about two thirds at t,. 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 ¢}, more than half did so at £.
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.

Using three linear regression models, we analyzed the factors
associated with knowledge (all knowledge items combined
in one score) related to COVID-19 at t;, at t;, and those
factors associated with knowledge gains over time (between f;
and ;). Socio-demographic characteristics are not significantly
associated with knowledge, except for an inverse relationship
with income at #,. 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 ¢; and ;.
Nevertheless, knowledge gains were higher within those groups
with lower knowledge levels at t;. Respondents with a higher
educational level had greater knowledge at ¢; and t,, 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 ¢; and t,, this does not hold for the
changes in knowledge over time: more frequent use of electronic
media is associated with higher knowledge gains from t; to t,
(B =0.522, p = 0.018). The variance explained by the variables
included in the models is <5% for all three models (Table 5).
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TABLE 4 | Knowledge related to COVID-19 in February (t1) compared to March (t2) 2020 (n = 384).

Variables Time Mean SD Mean difference p-value
Coronavirus general awareness (5 items) t4 2.1 1.43 0.97 <0.001
to 3.08 1.49
Symptoms of COVID-19 (6 items) t 1.62 2.20 1.74 <0.001
tr 3.26 1.49
Preventive measures to be adopted (8 items) ty 2.58 2.69 2.30 <0.001
to 4.83 1.71
Total (19 items) ty 6.16 5.80 5.02 <0.001
t 11.18 3.71
TABLE 5 | Factors associated with knowledge (gains) related to COVID-19 (n = 384).
tq t2 Knowledge gain (t1 to t3)
B T p-value B T p-value B T p-value
Age -0.327 —1.056 0.292 —0.108 —0.553 0.581 0.164 1.016 0.310
Gender 1.021 1.365 0.173 0.639 1.351 0.178 —0.482 —1.234 0.218
Residence —0.842 —-1.413 0.158 —0.722 —1.905 0.058 0.067 0.214 0.830
Education 0.263 0.375 0.708 0.335 0.756 0.450 0.032 0.088 0.930
Income —0.186 —0.570 0.569 —0.465 —2.210 0.028 —0.293 —1.687 0.093
Social media —0.305 —0.869 0.385 —0.037 —0.158 0.875 0.042 0.214 0.831
Electronic media —0.961 —2.462 0.014 —-0.575 —2.156 0.032 0.622 2.373 0.018
Print media 0.340 1.025 0.306 0.013 0.058 0.954 —0.156 —0.861 0.390
Constant 9.486 4122 < 0.001 13.915 9.184 < 0.001 4.474 3.577 < 0.001
R? 0.036 0.045 0.0385

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 t; were only
significant with respect to gender and residence and at ¢, with
respect to education (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
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TABLE 6 | Relationship between gender, residence and information related to COVID-19 (n = 384).

2

Variables Response Percentages X p-value Percentages X p-value

Gender

Coronavirus general awareness at t4 Coronavirus general awareness at t,

Male Having knowledge 34.4% 0.00 0.97 43.5% 0.00 0.98
Not having knowledge 65.6% 56.5%

Female Having knowledge 34.2% 43.4%
Not having knowledge 65.8% 56.6%

Symptoms of COVID-19 at t4 Symptoms of COVID-19 at t,

Male Having knowledge 34.4% 0.00 0.97 43.5% 3.47 0.06
Not having knowledge 65.6% 56.5%

Female Having knowledge 34.2% 43.4%
Not having knowledge 65.8% 56.6%

Preventive measures to be adopted at t4 Preventive measures to be adopted at t,

Male Having knowledge 27.6% 4.90 0.04* 53.2% 0.25 0.61
Not having knowledge 72.4% 46.8%

Female Having knowledge 39.5% 50.0%
Not having knowledge 60.5% 50.0%

Residence

Coronavirus general awareness at t4 Coronavirus general awareness at t,

Urban Having knowledge 37.0% 1.27 0.25 46.0% 1.07 0.30
Not having knowledge 63.0% 54.0%

Rural Having knowledge 31.5% 40.8%
Not having knowledge 68.5% 59.2%

Symptoms of COVID-19 at t4 Symptoms of COVID-19 at t,

Urban Having knowledge 32.0% 1.33 0.24 63.0% 3.34 0.06
Not having knowledge 68.0% 37.0%

Rural Having knowledge 26.6% 53.8%
Not having knowledge 73.4% 46.2%

Preventive measures to be adopted at t4 Preventive measures to be adopted at t,

Urban Having knowledge 35.0% 5.07 0.02* 54.5% 0.60 0.43
Not having knowledge 65.0% 45.5%

Rural Having knowledge 24.5% 50.5%
Not having knowledge 75.5% 49.5%

Education

Preventive measures to be adopted at t, Preventive measures to be adopted at t,

<11 years Having knowledge 26.0% 1.91 0.75 36.5% 16.5 <0.01*
Not having knowledge 74.0% 63.5%

11-12 years Having knowledge 33.1% 61.4%
Not having knowledge 66.9% 38.6%

13-14 years Having knowledge 31.3% 54.2%
Not having knowledge 68.8% 45.8%

15-16 years Having knowledge 25.0% 50.0%
Not having knowledge 75.0% 50.0%

>16 years Having knowledge 26.3% 63.2%
Not having knowledge 73.7% 36.8%

*Indicates level of significance at 0.05.

present study between ¢ and ;. 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
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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.

Opverall, 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.
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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 fulffill 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

Frontiers in Public Health | www.frontiersin.org 16

January 2022 | Volume 9 | Article 823795


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2021.823795
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2021.823795&domain=pdf&date_stamp=2022-01-20
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:adini@tauex.tau.ac.il
https://doi.org/10.3389/fpubh.2021.823795
https://www.frontiersin.org/articles/10.3389/fpubh.2021.823795/full

Eshel et al.

Social Exclusion and Vaccine Rejection

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
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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
vaccines 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:

. 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).

. 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.

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 « = 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, @ = 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, & = 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.
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TABLE 1 | Demographic characteristics of the participants.

Variable Student sample
Group Number % M (SD)
Age 18-30 581 29 42.18 (15.64)
40-31 441 22
50-41 366 18
51-60 298 15
61-82 316 16
Gender Men 985 49
Women 1,017 51
Religiosity Secular 927 46 1.84 (0.95)
Traditional 640 32
Religious 266 13
Very religious 169 9
Political attitudes Extreme left 35 2 3.49 (0.89)
Left 220 11
Center 706 35
Right 816 41
Extreme right 225 11
Family income Much below 532 27
compared to Below 441 22
average in Israel
Average 597 30
Above 325 16
Much above 107 5
Education 1. Elementary 31 2 3.33 (1.06)
2. High school 488 24
3. Higher education 583 29
4.B.A. 580 29
5. M.A. and above 320 16
Nationality Jewish 1,880 94
Other 122 6
Family status Bachelor 541 27
Married 1,158 58
Divorce 169 8
Widower 27 1
In a relationship 107 5
Vaccine status 1. Three vaccines 1,367 68
2. Two vaccines 315 16
3. One vaccine 98 5
4. No vaccine 222 1

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-
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FIGURE 1 | Standardized estimates of path analyses of demographic
characteristics predicting vaccine hesitancy and uptake. Thin paths are
insignificant. Thick path p < 0.01.

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 f-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 (Figure1): (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.

(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.

Frontiers in Public Health | www.frontiersin.org

19

January 2022 | Volume 9 | Article 823795


https://www.ibm.com/il-en/marketplace/structural-equation-modeling-sem
https://www.ibm.com/il-en/marketplace/structural-equation-modeling-sem
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Eshel et al.

Social Exclusion and Vaccine Rejection

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

Not vaccinated Vaccinated t Sig. (2-tailed) Effect size
N =222 N = 1,367 Cohen’s d
Education Mean 3.01 3.43 -5.810 0.000 0.40
SD 0.989 1.068
Gender Mean 1.51 1.50 0.198 0.843 0.01
SD 0.501 0.500
Age Mean 34.68 45.69 —12.050 0.000 0.78
SD 12.027 15.823
Religiosity Mean 2.25 1.67 7.761 0.000 0.60
SD 1.058 0.848
Income Mean 2.14 2.66 —6.090 0.000 0.46
SD 1.164 1.197

(¢) 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.

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) peoples 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
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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,
ie., 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

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 publics
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
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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 2000s to the 2010s 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
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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
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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 x 3 account types
x 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.
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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).

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 ¢-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 (1 = 103) and health knowledge
promotion (1 = 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 (949) = 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 o5t 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 £ = —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. pogt—pandemic = 0.010; Welch's ¢ = 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).

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 + =
—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; Welchs t =
6.423, p < 0.001; and M pre_pandemic = 0-186, M. pogt—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 o5t pandemic = 0.080;
Welchs ¢ = —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; ¢ (180) = 3412, 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; Welchs 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; Welchs 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).

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 ¢-test was used to compare the use of
valance frames among different types of microbloggers.

The MANOVA results indicated an overall difference in post
framing by microblogger’s type: F (13,1864) = 16.287, p < 0.001;
Will’s A = 0.819; partial n? = 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
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TABLE 1a | Overall landscape of the frames uses by opinion leader types (bootstrapping n = 2,000).

Category Coding description Media Public Physician F p-value
n (mean) n (mean) n (mean) df =2

Conflict

Physician-patient conflict Disagreement between patient/patient’s family and doctor 147 (0.34)2 17 (0.09)° 81 (0.25)° 21.648 <0.001

Patient-public disagreement Disagreement between patient and the public opinion 11 (0.03)2 4 (0.02)2 9 (0.03)2 0.068 0.934

Physician-public Disagreement between doctor and the public opinion 17 (0.04)2 18 (0.10)° 24 (0.07)% 4.312 0.014

disagreement

General conflict Disagreement of two sides or to more than two sides of the problem or issue 77 (0.18)2 21 (0.12)2 45 (0.14)2 2.470 0.085
(0.146) (0.082) (0.121) Mean=0.125

Cooperation

Cooperation Cooperation between patient and doctor 58 (0.14)2 5(0.03)° 15 (0.05)° 14.735 <0.001

Communication Good communication between patient/ patient’s family and doctor 24 (0.06)? 3(0.02)° 9 (0.03)8 3.520 0.030

Physician’s understanding Patient’s concerns are well understood by the doctor 17 (0.04)2 1 (0.00)° 7 (0.02)80 3.150 0.043

Patient’s understanding Doctors’ views are well understood by the patient 14 (0.03)2 4 (0.02)2 4 (0.01)2 1.790 0.182
(0.066) (0.018) (0.027) Mean = 0.043

Attribution

Government Society/government has the responsibility to solve the problem 114 (0.27)2 40 (0.22)%° 55 (0.17)° 5.219 0.006

Physician Doctors/hospital have the responsibility to solve the problem 47 (0.11)2 14 (0.08)° 18 (0.06)° 3.701 0.025

Patient Patient or family has the responsibility to solve the problem 48 (0.11)2 13 (0.07)2 28 (0.092 1.472 0.230
(0.162) (0.123) (0.102) Mean=0.134

Positive

Bright side Emphasize the bright side of the case/issue 184 (0.43)2 25 (0.14)° 60 (0.18)° 42.023 <0.001

Advantage General advantage or specific benefit of the case/issue for any side 134 (0.31)2 15 (0.08)° 34 (0.10)° 37.375 <0.001

Future benefit Promising development or praise the current state of the parent-doctor relationship 156 (0.36)2 18 (0.10)° 25 (0.08)° 61.322 <0.001
(0.367) (0.107) (0.255) Mean=0.231

Negative

Dark side Emphasize the dark side of the case/issue 75 (0.17)2 52 (0.29)° 119 (0.36)° 17.820 <0.001

Disadvantage General disadvantage or specific cost of the case/issue for any side 95 (0.22)8 30 (0.17)2 87 (0.26)° 3.316 0.037

Future cost Problematic future development or criticize the current state of the parent-doctor relationship 74 (017 31(0.17)2 87 (0.26)° 5.690 0.008
(0.189) (0.207) (0.297) Mean=0.230

Popular medical science

General knowledge Scientific knowledge about the disease in the issue 4 (0.01)2 5(0.03)2 9 (0.03)2 2.040 0.131

Specific knowledge Issue-related knowledge 14 (0.03)2 31(0.17)° 33 (0.10)° 17.552 <0.001
(0.021) (0.099) (0.064) Mean=0.051

(Continued)

a, b, ¢, different superscripts indicate the existence of a statistically significant difference.
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TABLE 1b | Overall landscape of the frames uses by opinion incident types (bootstrapping n = 2,000).

Category Coding description Violence No-death Patient- F p-value
against death
physicians
n (mean) n (mean) n (mean) df =2
Conflict
Physician-patient conflict Disagreement between patient/patient’s family and doctor 215 (0.33)2 0 (0.00)° 30 (0.14)° 28.464 <0.001
Patient-public disagreement Disagreement between patient and the public opinion 8(0.01)2 0 (0.00)2 16 (0.08)° 14.185 <0.001
Physician-public Disagreement between doctor and the public opinion 23 (0.04)2 15 (0.22)° 21 (0.10)° 22.482 <0.001
disagreement
General conflict Disagreement of two sides or to more than two sides of the problem or issue 88 (0.13)2 9 (0.13)8 46 (0.22)° 4.402 0.013
(0.126) (0.090) (0.133) Mean = 0.125
Cooperation
Cooperation Cooperation between patient and doctor 71(0.11)2 5 (0.08)8 2(0.01)° 10.406 <0.001
Communication Good communication between patient/ patient’s family and doctor 32 (0.05)2 2 (0.03)8 2(0.01)° 3.417 0.033
Physician’s understanding Patient’s concerns are well understood by the doctor 25 (0.04)2 0 (0.00)8 0 (0.00)° 5.486 0.004
Patient’s understanding Doctors’ views are well understood by the patient 19 (0.03)2 3 (0.05)% 0 (0.00)° 3.654 0.026
(0.056) (0.037) (0.005) Mean=0.043
Attribution
Government Society/government has the responsibility to solve the problem 153 (0.23)2 4 (0.06)° 52 (0.24)2 5.630 0.004
Physician Doctors/hospital have the responsibility to solve the problem 18 (0.03)2 10 (0.15)° 51 (0.24)° 54.724 <0.001
Patient Patient or family has the responsibility to solve the problem 76 (0.12)2 0 (0.00)° 13 (0.06)° 6.575 0.001
(0.125) (0.070) (0.182) Mean=0.134
Positive
Bright side Emphasize the bright side of the case/issue 226 (0.34)2 18 (0.27)2 25 (0.12)° 20.841 <0.001
Advantage General advantage or specific benefit of the case/issue for any side 167 (0.25)2 3(0.05)P° 13 (0.06)° 25.323 <0.001
Future benefit Promising development or praise the current state of the parent-doctor relationship 198 (0.30)2 1(0.02P 0 (0.00)° 58.019 <0.001
(0.299) (0.110) (0.060) Mean=0.231
Negative
Dark side Emphasize the dark side of the case/issue 188 (0.28)2 3(0.05)P° 55 (0.26)? 9.131 <0.001
Disadvantage General disadvantage or specific cost of the case/issue for any side 171 (0.26)2 5 (0.08)° 36 (0.17)° 8.570 <0.001
Future cost Problematic future development or criticize the current state of the parent-doctor relationship 159 (0.24)2 1 (0.02)° 32 (0.15)° 12.305 <0.001
(0.261) (0.045) (0.193) Mean=0.230
Popular medical science
General knowledge Scientific knowledge about the disease in the issue 11 (0.02)2 0 (0.00)2 7 (0.03)2 1.834 0.160
Specific knowledge Issue-related knowledge 37 (0.06)? 13 (0.19)° 28 (0.13)° 12.167 <0.001
(0.036) (0.097) (0.082) Mean=0.051

a, b, ¢, different superscripts indicate the existence of a statistically significant difference.
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TABLE 2 | Mean and standard deviations of the Weibo frames before/after the pandemic (n = 941).

Pre-pandemic (n = 742) Post-pandemic (n = 199) Welch’s t p-value
Conflict 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 0.052
Positive 0.153 (0.308) 0.521 (0.444) —11.009 <0.001
Negative 0.206 (0.338) 0.320 (0.440) —3.385 <0.001
Promotion of health knowledge 0.062 (0.177) 0.010 (0.086) 5.820 <0.001
95% Cl refers to 95% confidence interval.
TABLE 3 | Mean and standard deviations of the Weibo frames before/after the pandemic among trilateral opinion leaders.
Pre-pandemic (n = 742) Post-pandemic (n = 199) Welch’s t p-value
Media
Conflict 0.175 (0.198) 0.074 (0.119) 6.423 <0.001
Cooperation 0.032 (0.121) 0.153 (0.210) -5.977 <0.001
Attribution 0.186 (0.222) 0.102 (0.187) 3.953 <0.001
Positive 0.251 (0.382) 0.664 (0.407) —9.878 <0.001
Negative 0.198 (0.335) 0.179 (0.358) 0.372 0.710
Popular medical science 0.024 (0.115) 0.012 (0.101) 1.051 0.294
General public
Conflict 0.083 (0.156) 0.080 (0.119) 0.104 0.917
Cooperation 0.008 (0.072) 0.080 (0.157) —2.260 0.033
Attribution 0.132 (0.226) 0.067 (0.136) 1.991 0.052
Positive 0.062 (0.185) 0.387 (0.416) —3.843 <0.001
Negative 0.191 (0.316) 0.307 (0.396) —1.391 0.175
Popular medical science 0.112 (0.224) 0.020 (0.100) 3.412 0.001
Physician
Conflict 0.107 (0.172) 0.193 (0.181) -3.212 0.002
Cooperation 0.013 (0.079) 0.099 (0.210) —2.955 0.005
Attribution 0.094 (0.184) 0.145 (0.240) —1.449 0.1562
Positive 0.094 (0.229) 0.258 (0.401) —2.882 0.006
Negative 0.230 (0.353) 0.648 (0.464) —6.224 <0.001
Popular medical science 0.076 (0.194) 0.000 (0.000) 6.499 <0.001
TABLE 4 | Mean and standard deviations of the Weibo frames in different types of opinion leaders.
Account type Conflict Cooperation Attribution Positive Negative Popular medical
science
Media (n = 430) 0.146 (0.185) 0.066 (0.161)2 0.162 (0.216)2 0.367 (0.431)2 0.189 (0.342)2 0.021 (0.111)2
General public (n 0.082 (0.151)° 0.018 (0.091)° 0.123 (0.216)% 0.107 (0.255)° 0.207 (0.329)7 0.099 (0.213)°
=182)
Physician (n = 0.121 (0.176)2 0.027 (0.115)° 0.102 (0.195)° 0.121 (0.270)° 0.297 (0.403)° 0.064 (0.180)°
329)
All posts (n = 941) 0.125 (0.177) 0.043 (0.136) 0.134 (0.210) 0.231 (0.372) 0.230 (0.365) 0.051 (0.163)
F (0,939 8.672 11.785 7.925 60.105 8.715 16.684
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

a, b, ¢, different superscripts indicate the existence of a statistically significant difference.
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TABLE 5 | Mean and standard deviations of the Weibo frames in different types of physician-patient incident.

Incident type Conflict Cooperation Attribution Positive Negative Popular medical
science

Incidents of 0.126 (0.163)2 0.056 (0.155)2 0.125 (0.204)2 0.299 (0.414)2 0.261 (0.399)2 0.036 (0.146)2

violence against

physicians (n =

661)

No-death incident 0.090 (0.142)2 0.037 (0.100)% 0.070 (0.148)7 0.110 (0.187)° 0.045 (0.141)° 0.097 (0.199)°

(n=67)

Patient-death 0.133 (0.223)2 0.005 (0.048)° 0.182 (0.237)° 0.060 (0.150)° 0.193 (0.271)° 0.082 (0.192)°

incident (n = 213)

All posts (n = 941) 0.125 (0.177) 0.043 (0.136) 0.134 (0.210) 0.231 (0.372) 0.230 (0.365) 0.051 (0.163)

F (0,939 1.561 11.628 9.412 40.076 12.467 9.383

p-value 0.210 <0.001 <0.001 <0.001 <0.001 <0.001

a, b, ¢, different superscripts indicate the existence of a statistically significant difference.

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 1edia = 0.34) in their posts than
the general public (M pyplic = 0.09, p < 0.001) and the physician
opinion leaders (M ppysician = 0.25, p = 0.007). Similarity,
the overall use of cooperation frame was significantly higher
by media opinion leaders (M peqia = 0.066) than that of the
general public opinion leaders (M pyplic = 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 pyplic = 0.03, p < 0.001),
physician-patient communication (M pegia = 0.06, M public =
0.02, p = 0.050), and physician’s understanding (M ppedia = 0.04,
M puplic = 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 pedgia =
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
= 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 pyplic = 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

media

general public (p = 0.044). Paired sample ¢-test indicated that
media opinion leaders used more positive than negative frames
(M positive = 0.431, M pegative = 0.342, p < 0.001), while general
public (M positive = 0.255, M pegative = 0.329, p = 0.002) and
physician opinion leaders (M positive = 0.270, M pegative = 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 ¢-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 (12,1864y = 17.334, p < 0.001; Wilk’s A = 0.809;
partial 12 = 0.100.

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
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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 pphysician = 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 ¢-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
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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.

34

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.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

AUTHOR CONTRIBUTIONS

WG and QG: designed the study, methodology, writing—original
draft preparation, and writing—review and editing. QG: software
and data curation. WG: supervision, project administration,
funding acquisition, conceptualization, and resources. Both
authors have read and agreed to the published version of
the manuscript.

FUNDING

The paper is supported by grants from National Natural
Science Foundation of China (No. 71802058), MOE (Ministry
of Education in China) Project of Humanities and Social
Sciences (No. 18YJC860007), Natural Science Foundation of
Guangdong Province (No. 2018A0303100008), and the National
Social Science Foundation of China (No.18BXW062).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.
2022.831638/full#supplementary-material

Frontiers in Public Health | www.frontiersin.org

February 2022 | Volume 10 | Article 831638


https://www.frontiersin.org/articles/10.3389/fpubh.2022.831638/full#supplementary-material
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Gong and Guo

Framing Physician-Patient Conflicts

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Chinese Medical and Health System Reform Report. The Number of Medical

Disputes in China Has Increased 10-Fold in the Past 10 Years. Available
online at: https://www.medsci.cn/article/show_article.dosjsessionid=
E189CC96EDBD4489C91F5CA4A9B59414%id=ac1162312a9 (accessed
December 10, 2018).

. Nie JB, Cheng Y, Zou X, Gong N, Tucker JD, Wong B, et al. The vicious circle

of patient-physician mistrust in China: health professionals’ perspectives,
institutional conflict of interest, and building trust through medical
professionalism. Dev World Bioeth. (2018) 18:26-36. doi: 10.1111/dewb.12170

. Zhong ZJ]. How the doctor-patient relationship affects the patients’

following of doctor’s orders: from an interpersonal communication
perspective. Acad Res. (2018) 4:67-73. Available online at: https://kns.
cnki.net/kems/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2018&
filename=XSYJ201804010&uniplatform=NZKPT&v=c3BgPzeYa4oDFn-
Yv1xuMYmNGCa5fOW2F1xB- -wzEtZHAKLM4b0uk95Fmvt47Rol

. Feng ], Li Y, Han C, Xu L, Duan L. A retrospective analysis on 418 medical

disputes (in Chinese). Chinese Hosp Manag. (2013) 33:77-9. Available online
at: https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJF
DHIS2&filename=YYGL201309046&uniplatform=NZKPT&v=ml6c1xLKeZ
rCJyP5UCfZOW6_dYWOETo1jWawPfv2gqPGGjocd3vXMBEBilAbWIVF

. Alpert JM, Womble FE. Just What the doctor tweeted: physicians

challenges and rewards of using twitter. Health Commun. (2016) 31:824-32.
doi: 10.1080/10410236.2015.1007551

. Smailhodzic E, Hooijsma W, Boonstra A, Langley DJ. Social media use

in healthcare: a systematic review of effects on patients and on their
relationship with healthcare professionals. BMC Health Serv Res. (2016)
16:442. doi: 10.1186/s12913-016-1691-0

. LuY, Wu Y, Liu J, Li ], Zhang P. Understanding health care social media use

from different stakeholder perspectives: a content analysis of an online health
community. ] Med Internet Res. (2017) 19:e109. doi: 10.2196/jmir.7087

. Kreps GL, Neuhauser L. New directions in eHealth communication:

opportunities and challenges. Patient Educ Couns. (2010) 78:329-36.
doi: 10.1016/j.pec.2010.01.013

. Wu T, Deng Z, Feng Z, Gaskin DJ, Zhang D, Wang R. The effect of doctor-

consumer interaction on social media on consumers’ health behaviors: cross-
sectional study. ] Med Internet Res. (2018) 20:e73. doi: 10.2196/jmir.9003
Katz E. The two-step flow of communication: an up-to-date report on a
hypothesis. Public Opin Q. (1957) 21:61-78. doi: 10.1086/266687

Valente TW, Pumpuang P. Identifying opinion leaders to
promote behavior change. Health Educ Behav. (2017) 34:881-96.
doi: 10.1177/1090198106297855

Hilbert M, Vasquez ], Halpern D, Valenzuela S, Arriagada E. One step,
two step, network step? complementary perspectives on communication
flows in twittered citizen protests. Soc Sci Comput Rev. (2017) 35:444-61.
doi: 10.1177/0894439316639561

Han GK, Wang W. Mapping user relationships for health information
diffusion on microblogging in china: a social network analysis of sina weibo.
Asian ] Commun. (2015) 25:65-83. doi: 10.1080/01292986.2014.989239
Korda H, Itani Z. Harnessing social media for health promotion
and behavior change. Health Promot Pract. (2013) 14:15-23.
doi: 10.1177/1524839911405850

Chu K-H, Majmundar A, Allem J-P, Soto DW, Cruz TB, Unger JB. Tobacco
use behaviors, attitudes, and demographic characteristics of tobacco opinion
leaders and their followers: twitter analysis. | Med Internet Res. (2019)
21:e12676. doi: 10.2196/12676

Griner SB, Thompson EL, Vamos CA, Chaturvedi AK, Vazquez-Otero C,
Merrell LK, et al. Dental opinion leaders’ perspectives on barriers and
facilitators to HPV-related prevention. Hum Vaccin Immunother. (2019)
15:1856-62. doi: 10.1080/21645515.2019.1565261

Hu G, Han X, Zhou H, Liu Y. Public perception on healthcare services:
evidence from social media platforms in China. Int J Environ Res Public
Health. (2019) 16:1273. doi: 10.3390/ijerph16071273

Chen H, Gao Y. Restructure of discourse power in doctor-patient relationship.
J Commun. (2013) 11:68-89. Available online at: https://kns.cnki.net/
kems/detail/detail.aspx?dbcode=CJFD&dbname=CJFDHIS2&filename=

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

YANJ201311009&uniplatform=NZKPT&v=UU9SauABoOyvRYNUsO-
h2cnoYgT5QIOZv]7sX_3TvBBiBsXQtv5WaAkfIVLY Vuse

Entman RM. Framing: toward clarification of a fractured paradigm. J
Commun. (1993) 43:51-8. doi: 10.1111/j.1460-2466.1993.tb01304.x

Nip JYM, Fu K. Networked framing between source posts and their reposts:
an analysis of public opinion on China’s microblogs. Inf Commun Soc. (2016)
19:1127-49. doi: 10.1080/1369118X.2015.1104372

Wasike BS. Framing news in 140 characters: How social media editors frame
the news and interact with audiences via twitter. Glob Media ] Can. (2013)
6:5-23.

Duan G, Liao X, Yu W, Li G. Classification and prediction of violence against
Chinese medical staff on the Sina microblog based on a self-organizing map:
quantitative study. ] Med internet Res. (2020) 22:e13294. doi: 10.2196/13294
Gamson WA, Modigliani A. Media discourse and public opinion on
nuclear power: a constructionist approach. Am ] Sociol. (1989) 95:1-37.
doi: 10.1086/229213

Protecting Chinese doctors.
doi: 10.1016/S0140-6736(20)30003-9
Gao B, Dong J. Does the impact of COVID-19 improve the doctor-
patient relationship in China? Am ] Med Sci. (2020) 360:305.
doi: 10.1016/j.amjms.2020.05.039

Nie JB, Li L, Gillet G, Tucker JD, Kleinman A. The crisis of patient-physician
trust and bioethics: lessons and inspirations from China. Dev World Bioeth.
(2018) 18:56-64. doi: 10.1111/dewb.12169

Bauhoff S. Systematic self-report bias in health data: impact on estimating
cross-sectional and treatment effects. Heal Serv Outcomes Res Methodol.
(2011) 11:44-53. doi: 10.1007/s10742-011-0069-3

Althubaiti A. Information bias in health research: definition, pitfalls,
and adjustment methods. ] Multidiscip Healthc. (2016) 9:211-7.
doi: 10.2147/JMDH.S104807

Matthes J. What's in a frame? a content analysis of media framing studies in the
world’s leading communication journals, 1990-2005. Journal Mass Commun
Q. (2009) 86:349-67. doi: 10.1177/107769900908600206

Burscher B, Odijk D, Vliegenthart R, Rijke Mde, Vreese CHde. Teaching
the computer to code frames in news: comparing two supervised machine
learning approaches to frame analysis. Commun Methods Meas. (2014) 8:190-
206. doi: 10.1080/19312458.2014.937527

Semetko H, Valkenburg P. Framing European politics:
analysis of press and television news. ] Commun. (2000) 50:93-109.
doi: 10.1111/.1460-2466.2000.tb02843.x

Gong W, Tu C, Jiang LC. Stigmatized portrayals of single women: a content
analysis of news coverage on single women and single men in China. ] Gend
Stud. (2017) 26:197-211. doi: 10.1080/09589236.2015.1095082

Gross K. Framing persuasive appeals: episodic and thematic framing,
emotional response, and policy opinion. Polit Psychol. (2008) 29:169-92.
doi: 10.1111/.1467-9221.2008.00622.x

Schuck ART, de Vreese CH. Between risk and opportunity. Eur ] Commun.
(2006) 21:5-32. doi: 10.1177/0267323106060987

Nisar MT, Prabhakarb G. Trains and twitter: firm generated content,
consumer relationship management and message framing. Transp Res Part
A Policy Pract. (2018) 113:318-34. doi: 10.1016/j.tra.2018.04.026

Shi J, Salmon CT. Identifying opinion leaders to promote organ donation
on social media: network study. J Med Internet Res. (2018) 20:e7.
doi: 10.2196/jmir.7643

Sina Commands 56% of China’s Microblog Market. Resonance. Available
online at: http://www.resonancechina.com/sina- commands- 56-of-chinas-
microblog-market/ (accessed September 13, 2019).

Liao H, Wang Y, Guan P. Topic mining and viewpoint recognition of different
communicators in the transmission cycle of micro-blog public opinion. Libr
Inf Serv. (2018) 62:77. doi: 10.13266/j.issn.0252-3116.2018.19.010

Ji P. Emotional criticism as public engagement: how weibo users discuss
“peking university statues wear face-masks.” Telemat Informatics. (2016)
33:514-24. doi: 10.1016/j.tele.2015.06.017

Marcus GE, Mackuen MB. Anxiety, enthusiasm, and the
the emotional underpinnings of learning and involvement during
presidential campaigns. Am Polit Sci Rev. (1993) 87:672-85. doi: 10.2307/
2938743

Lancet. (2020) 395:90.

a content

vote:

Frontiers in Public Health | www.frontiersin.org

February 2022 | Volume 10 | Article 831638


https://www.medsci.cn/article/show_article.do;jsessionid=E189CC96EDBD4489C91F5CA4A9B59414?id=ac1162312a9
https://www.medsci.cn/article/show_article.do;jsessionid=E189CC96EDBD4489C91F5CA4A9B59414?id=ac1162312a9
https://doi.org/10.1111/dewb.12170
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2018&filename=XSYJ201804010&uniplatform=NZKPT&v=c3BgPzeYa4oDFn-Yv1xuMYmNGCa5fOW2F1xB--wzEtZHAkLM4b0uk95Fmvt47RoI
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2018&filename=XSYJ201804010&uniplatform=NZKPT&v=c3BgPzeYa4oDFn-Yv1xuMYmNGCa5fOW2F1xB--wzEtZHAkLM4b0uk95Fmvt47RoI
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2018&filename=XSYJ201804010&uniplatform=NZKPT&v=c3BgPzeYa4oDFn-Yv1xuMYmNGCa5fOW2F1xB--wzEtZHAkLM4b0uk95Fmvt47RoI
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2018&filename=XSYJ201804010&uniplatform=NZKPT&v=c3BgPzeYa4oDFn-Yv1xuMYmNGCa5fOW2F1xB--wzEtZHAkLM4b0uk95Fmvt47RoI
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDHIS2&filename=YYGL201309046&uniplatform=NZKPT&v=ml6c1xLKeZrCJyP5UCfZOW6_dYWOETo1jWawPfv2gqPGGj0cd3vXMBEBilAbWlvF
https://doi.org/10.1080/10410236.2015.1007551
https://doi.org/10.1186/s12913-016-1691-0
https://doi.org/10.2196/jmir.7087
https://doi.org/10.1016/j.pec.2010.01.013
https://doi.org/10.2196/jmir.9003
https://doi.org/10.1086/266687
https://doi.org/10.1177/1090198106297855
https://doi.org/10.1177/0894439316639561
https://doi.org/10.1080/01292986.2014.989239
https://doi.org/10.1177/1524839911405850
https://doi.org/10.2196/12676
https://doi.org/10.1080/21645515.2019.1565261
https://doi.org/10.3390/ijerph16071273
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDHIS2&filename=YANJ201311009&uniplatform=NZKPT&v=UU9SauABo0yvRYNUsO-h2cnoYgT5QlOZvJ7sX_3TvBBiBsXQtv5WaAkfTvLYVuse
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDHIS2&filename=YANJ201311009&uniplatform=NZKPT&v=UU9SauABo0yvRYNUsO-h2cnoYgT5QlOZvJ7sX_3TvBBiBsXQtv5WaAkfTvLYVuse
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDHIS2&filename=YANJ201311009&uniplatform=NZKPT&v=UU9SauABo0yvRYNUsO-h2cnoYgT5QlOZvJ7sX_3TvBBiBsXQtv5WaAkfTvLYVuse
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDHIS2&filename=YANJ201311009&uniplatform=NZKPT&v=UU9SauABo0yvRYNUsO-h2cnoYgT5QlOZvJ7sX_3TvBBiBsXQtv5WaAkfTvLYVuse
https://doi.org/10.1111/j.1460-2466.1993.tb01304.x
https://doi.org/10.1080/1369118X.2015.1104372
https://doi.org/10.2196/13294
https://doi.org/10.1086/229213
https://doi.org/10.1016/S0140-6736(20)30003-9
https://doi.org/10.1016/j.amjms.2020.05.039
https://doi.org/10.1111/dewb.12169
https://doi.org/10.1007/s10742-011-0069-3
https://doi.org/10.2147/JMDH.S104807
https://doi.org/10.1177/107769900908600206
https://doi.org/10.1080/19312458.2014.937527
https://doi.org/10.1111/j.1460-2466.2000.tb02843.x
https://doi.org/10.1080/09589236.2015.1095082
https://doi.org/10.1111/j.1467-9221.2008.00622.x
https://doi.org/10.1177/0267323106060987
https://doi.org/10.1016/j.tra.2018.04.026
https://doi.org/10.2196/jmir.7643
http://www.resonancechina.com/sina-commands-56-of-chinas-microblog-market/
http://www.resonancechina.com/sina-commands-56-of-chinas-microblog-market/
https://doi.org/10.13266/j.issn.0252-3116.2018.19.010
https://doi.org/10.1016/j.tele.2015.06.017
https://doi.org/10.2307/2938743
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Gong and Guo

Framing Physician-Patient Conflicts

41.

42.

43.

44,

45.

46.

47.

48.

Valenzuela S, Pina M, Ramirez J. Behavioral effects of framing on social
media users: How conflict, economic, human interest, and morality frames
drive news sharing. J Commun. (2017) 67:803-26. doi: 10.1111/jcom.
12325

Zhao S. Research on the accurate design for promoting mainstream discourse
guidance from the perspective of internet public opinion field (in Chinese). /
Sichuan Univ. (2020) 3:12-9. Available online at: https://kns.cnki.net/kems/d
etail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2020&filename=SCDZ
202003003 &uniplatform=NZKPT&v=C161a8 CDkaiqRTnBpoV-D8Ezsefol Y
FFyUYWfhmW VHXkcBauvktzLqJGJV_AE4]

Theall KP, Fleckman J, Jacobs M. Impact of a community popular
opinion leader intervention among African American adults in a
southeastern United States community. AIDS Educ Prev. (2015) 27:275-87.
doi: 10.1521/aeap.2015.27.3.275

Bosslet GT, Torke AM, Hickman SE, Terry CL, Helft PR. The patient-
doctor relationship and online social networks: results of a national
survey. | Gen Intern Med. (2011) 26:1168-74. doi: 10.1007/s11606-011-
1761-2

Zhong ZJ, Nie J, Xie X, Liu K. How medic-patient communication

and relationship influence Chinese patients treatment adherence.
J Health Commun. (2019) 24:29-37. doi: 10.1080/10810730.2018.
1561768

Liu JH. Building a new type of doctor-patient relationship to empower the
construction of health China. People Tribune. (2021) 33:86-8. Available
online at: https://kns.cnki.net/kems/detail/detail.aspx?dbcode=CJFD&dbna
me=CJFDLAST2021&filename=RMLT202133021&uniplatform=NZKPT&v
=IL6ADhrA_19CCh2Fw8UtrwLCRvEnsXgNJt3sSXIYitWDm5LRsh1zEBKIN
z_LCF_N

Meng H. Understanding professional medical trouble makers.
Chin  Med Guide. (2006) 8:15-6. doi: 10.15912/j.cnki.gocm.2006.
08.005

Liu Q, Luo D, Haase JE, Guo Q, Wang XQ, Liu S, et al. The
experiences of health-care providers during the COVID-19 crisis
in China: a qualitative study. Lancet Glob Health. (2020) 8:€790-8.
doi: 10.1016/52214-109X(20)30204-7

49. Nwoga HO, Ajuba MO, Ezeoke UE. Effect of COVID-19 on doctor-
patient relationship. Int J Commun Med Public Health. (2020) 7:4690.
doi: 10.18203/2394-6040.ijcmph20205136

Assegaff S, Asri SDA, Rinaldi EA, Sutopo H, Dhani R. Stigmatization,
Dishonest Patients, and Challenges of Diagnosing COVID-19: A Review of
Physician-Patient Communication in Indonesia. Available online at: http://dx.
doi.org/10.2139/ssrn.3830425 (accessed March 10, 2021).

Nabi RL, Gustafson A, Jensen R. Framing climate change: exploring the role
of emotion in generating advocacy behavior. Sci Commun. (2018) 40:442-68.
doi: 10.1177/1075547018776019

Parmer J, Baur C, Eroglu D, Lubell K, Prue C, Reynolds B, et al. Crisis and
emergency risk messaging in mass media news stories: is the public getting
the information they need to protect their health? Health Commun. (2016)
10:1215-22. doi: 10.1080/10410236.2015.1049728

Zhu BW, Luo JJ. Does internet use affect public trust in doctors?-
empirical analysis based on data CSS2013. Jiangsu soc sci. (2017) 3:70-8.
doi: 10.13858/j.cnki.cn32-1312/¢.2017.03.011

50.

51.

52.

53.

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

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Gong and Guo. 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.

Frontiers in Public Health | www.frontiersin.org

36

February 2022 | Volume 10 | Article 831638


https://doi.org/10.1111/jcom.12325
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2020&filename=SCDZ202003003&uniplatform=NZKPT&v=C16la8CDkaiqRTnBpoV-D8EzsefoIYFFyUYWfhmWVHXkcBauvktzLqJGJV_AE4J
https://doi.org/10.1521/aeap.2015.27.3.275
https://doi.org/10.1007/s11606-011-1761-2
https://doi.org/10.1080/10810730.2018.1561768
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2021&filename=RMLT202133021&uniplatform=NZKPT&v=lL6ADhrA_19CCh2Fw8UtrwLCRvEnsXgNJt3sSXIYitWDm5LRsh1zEBklNz_LCF_N
https://doi.org/10.15912/j.cnki.gocm.2006.08.005
https://doi.org/10.1016/S2214-109X(20)30204-7
https://doi.org/10.18203/2394-6040.ijcmph20205136
http://dx.doi.org/10.2139/ssrn.3830425
http://dx.doi.org/10.2139/ssrn.3830425
https://doi.org/10.1177/1075547018776019
https://doi.org/10.1080/10410236.2015.1049728
https://doi.org/10.13858/j.cnki.cn32-1312/c.2017.03.011
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

'," frontiers
in Public Health

OPINION
published: 07 February 2022
doi: 10.3389/fpubh.2022.824560

OPEN ACCESS

Edited by:

Bijaya Kumar Padhi,

Post Graduate Institute of Medical
Education and Research
(PGIMER), India

Reviewed by:

Golak Patra,

Assam Kaziranga University, India
Santosh Kumar Behera,

Kazi Nazrul University, India

*Correspondence:
Cristina Scavone
cristina.scavone@unicampania.it

*These authors have contributed
equally to this work
#Co-lead authors

Specialty section:

This article was submitted to
Public Health Education and
Promotion,

a section of the journal
Frontiers in Public Health

Received: 29 November 2021
Accepted: 14 January 2022
Published: 07 February 2022

Citation:

Kibongani Volet A, Scavone C,
Catalan-Matamoros D and

Capuano A (2022) Vaccine Hesitancy
Among Religious Groups: Reasons
Underlying This Phenomenon and
Communication Strategies to Rebuild
Trust. Front. Public Health 10:824560.
doi: 10.3389/foubh.2022.824560

Check for
updates

Vaccine Hesitancy Among Religious
Groups: Reasons Underlying This
Phenomenon and Communication
Strategies to Rebuild Trust

Annie Kibongani Volet'?, Cristina Scavone?***, Daniel Catalan-Matamoros* and
Annalisa Capuano %%

" European Programme in Pharmacovigilance and Pharmacoepidemiology, Université de Bordeaux, Bordeaux, France,

2 Campania Regional Centre for Pharmacovigilance and Pharmacoepidemiology, Naples, Italy, ° Department of Experimental
Medicine-Section of Pharmacology “L. Donatelli”, University of Campania “Luigi Vanvitelli”, Naples, Italy, * Department of
Communication and Medlia Studies, Madrid University Carlos Ill, Madrid, Spain

Keywords: vaccines, hesitancy, religion, religious reasons, communication strategies

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
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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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Comparative Study on Residents’
Health-Promoting Lifestyle and Life
Satisfaction in Wuhan Before and
After the COVID-19 Pandemic

Da Ke and Wei Chen*

College of Physical Education, Wuhan Sports University, Wuhan, China

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).
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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 peoples 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
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.

has been

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.
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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 f-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

TABLE 1 | General characteristics of participants (N = 2,054).

Variable N (%) M + SD
Gender

Men 1,009 (49.1%) 1.51 £0.50
Women 1,045 (50.1%)

Age

18 and below 398 (19.4%) 3.06 + 1.66
19-30 374 (18.2%)

31-40 349 (17.0%)

41-50 301 (14.7%)

51-60 363 (17.7%)

61 and above 269 (13.1%)

Education

Elementary school or less 155 (7.5%) 3.27 +£1.04
Middle school 291 (14.2%)

High school 706 (34.4%)

Post-secondary school and above 902 (43.9%)

Marital status

Discoverture 1,070 (562.1%) 1.56 £ 0.66
Married 853 (41.5%)

Divorced 100 (4.9%)

Widowed 31 (1.5%)

Permanent residence

Urban 1,110 (564.0%) 1.31 £0.46
Rural 944 (46.0%)

Average family income

10,000 and below 376 (18.3%) 4.43 +£2.22
10,001-20,000 221 (10.8%)

20,001-30,000 109 (5.3%)

30,001-40,000 95 (4.6%)

40,001-50,000 392 (19.1%)

(

(
50,001-60,000 403 (19.6%)
60,001 and above 458 (22.3%)

N stands for the sample size; M stands for mean (the average value); SD stands for
standard deviation. Average family income (RMB).

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).

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]
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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).

Variable M + SD tand P
Before After

HPLP 107.35 £+ 24.08 108.16 £+ 24.10 —3.67

Health responsibility 17.62 + 5.06 17.89 £ 4.98 —0.26

Exercise 12.73 + 3.81 12.80 + 3.73 —3.77*

Nutrition 18.13 £ 4.70 18.33 +£4.73 —-1.22

Self-actualization 19.09 + 6.67 19.11 £ 4.70 -3.05"

Interpersonal support 21.44 £5.35 21.55 £ 5.41 —1.562

Stress management 18.34 £ 4.71 18.49 £4.70 —2.42*

SWLS 21.12 £ 6.53 20.87 + 6.60 2,57

*p < 0.05.

*p < 0.01.

***0 < 0.001.

M stands for mean (the average value); SD stands for standard deviation.

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.

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.

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; fafter = 1.82, Pafter
< 0.05], age [tpefore = 11.27, Ppefore < 0.001; tuger = 3.91,
Pafter < 0.01], education level [tpefore = 544, Phefore < 0.01;
tater = 3-39; Pafter < 0.01], marital status [fpefore = 10.21, Ppefore

< 0.001; tyfter = 3.51, pagrer < 0.05], and average family income
[toefore = 9.77, Dbefore < 0.001; fafter = 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, Ppefore < 0.01], education level [tpefore = 2.91,
Phefore < 0.05], and average family income [fpefore = 3.01, Phefore
< 0.01]. After the COVID-19 pandemic, there were significant
differences in health-promoting lifestyle scores in terms of age
[fafter = 2.67, Pafter < 0.05] and education level [#,¢er = 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 coeflicient 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 coeflicients 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).

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 R* = 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
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TABLE 3 | Comparison of HPLP and SWLS with general characteristics before and after the COVID-19 pandemic (N = 2,054).

Variable SWLS t(F) and p HPLP t(F) and p
Before After Before After Before After Before After

Gender

Men 21.26 + 6.87 21.02 + 7.01 —1.99* 1.82* 107.17 £ 22.350 107.31 £ 22.46 —0.34 —1.58

Women 20.83 +£5.70 20.53 + 5.56 107.53 £ 25.643 108.99 + 25.56

Age

18 and below 23.08 + 6.81 22.07 £ 7.1 11.27 3.91* 108.96 + 26.93 109.88 + 26.42 3.26* 2.67*

19-30 21.50 £+ 6.37 21.02 £ 6.50 107.07 £ 23.47 108.48 + 23.96

31-40 20.84 + 6.01 20.95 + 6.05 108.86 + 22.80 109.038 + 22.08

41-60 20.44 £+ 6.39 20.54 £ 6.37 106.54 £ 24.12 107.19 £+ 23.65

50-60 19.47 £ 7.64 19.92 + 7.86 103.24 £ 17.56 103.54 +17.87

61 and above 20.14 +£5.28 2017 £5.12 110.69 + 28.11 109.91 £ 28.12

Education

Elementary school or less 20.77 £ 6.43 20.89 + 5.92 5.44* 3.39* 111.40 £ 27.44 110.81 £ 27.17 2.91* 2.58*

Middle school 20.29 + 6.80 20.37 £ 6.73 104.15 £ 24.40 105.22 + 23.88

High school 20.61 + 6.64 20.45 + 6.88 106.82 + 23.08 107.63 £ 22.75

Undergraduate 21.56 + 6.42 21.04 + 6.51 107.64 £ 24.02 108.64 + 24.20

Master degree or above 22.67 £5.92 22.44 £ 6.04 109.82 £+ 23.46 111.15 £ 24.44

Marital status

Discoverture 21.86 + 6.38 21.25+6.48 10.21 3.51* 107.43 + 24.36 108.59 + 24.58 0.08 0.96

Married 20.22 £+ 6.59 20.32 + 6.69 107.31 £ 23.06 108.02 £+ 22.72

Divorced 21.04 +6.83 2153+ 6.73 106.48 + 23.06 104.42 + 23.45

Widowed 20.81 + 6.51 20.65 + 6.65 108.71 £ 40.92 109.52 + 40.77

Permanent residence

Urban 21.26 + 6.88 21.02 +£ 7.01 1.47 1.70 106.82 + 22.64 107.76 £ 22.79 —1.40 —1.05

Rural 20.83 +£5.70 20.58 + 5.56 108.53 + 26.93 109.04 + 26.73

Average family income

10,000 and below 22.15 £ 6.93 21.55+7.13 Q.77 5.24" 104.92 £ 25.55 106.41 £ 25.29 3.01* 0.82

10,001-20,000 21.79 £ 5.91 21.87 £ 5.68 102.95 £+ 21.42 106.28 + 21.64

20,001-30,000 23.40 £ 5.28 2220 £ 5.75 106.48 £ 18.71 108.84 + 19.76

30,001-40,000 22.51 +£6.60 106.54 £+ 23.58 108.02 £+ 22.81

40,001-50,000 20.17 £6.10 108.45 £+ 23.17 108.89 + 22.95

50,001-60,000 20.11 + 6.61 108.78 £ 23.17 108.88 + 23.28

60,001 and above 20.43 + 6.94 109.66 + 26.39 109.13 + 26.92

*p < 0.05.

**p < 0.01.

**p < 0.001.

HPLF, Health-Promoting Lifestyle Profile; SWLS, Satisfaction with Life Scale; Average family income (RMB).

satisfaction is 14% (overall model adjust R? = 0.14, p < 0.001; see
Table 5). Hypothesis 4 was verified.

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
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TABLE 4 | Correlations between health-promoting lifestyle and life satisfaction (N = 2,054).

Variables 1 2 3 4 5 6 7 8
Before 1.8WLS 1

2.Self-actualization 0.37* 1

3.Health responsibility 0.23** 0.62** 1

4.Exercise 0.21* 0.60** 0.71* 1

5.Nutrition 0.26** 0.62** 0.70** 0.70** 1

6.Interpersonal support 0.31* 0.71* 0.64** 0.62** 0.66** 1

7.Stress management 0.28** 0.67** 0.67** 0.65** 0.70** 0.75** 1

8.HPLP 0.33* 0.83* 0.85** 0.82** 0.86** 0.87** 0.87** 1
After 1.8WLS 1

2.Self-actualization 0.35"* 1

3.Health responsibility 0.24* 0.61* 1

4.Exercise 0.22** 0.60"* 0.69** 1

5.Nutrition 0.26** 0.64** 0.67* 0.70* 1

6.Interpersonal support 0.30* 0.71* 0.65" 0.65" 0.69* 1

7.Stress management 0.30** 0.66™* 0.66** 0.67** 0.71** 0.74* 1

8.HPLP 0.33** 0.82** 0.84** 0.83** 0.86** 0.88** 0.87** 1
*p < 0.05.
**p < 0.01.
**p < 0.001.

HPLR, Health-Promoting Lifestyle Profile; SWLS, Satisfaction with Life Scale.

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

Unstandardized Standardized
Independent variables B SE B t(F) and p
Before HPLP 0.09 0.01 0.33 15.63"*
Age —0.51 0.13 -0.13 —4.03"*
Marital status 0.65 0.30 0.07 217
Average family income —0.31 0.07 —-0.11 —4.57
Permanent residence —-0.61 0.29 —-0.04 —211*
Self-actualization 0.41 0.04 0.30 9.42+*
After HPLP 0.10 0.02 0.33 15.63"
Age —0.31 0.13 —0.08 —2.38"*
Marital status 0.86 0.31 0.09 2.80*
Average family income —0.28 0.07 —0.09 —4.10"*
Permanent residence —0.66 0.30 0.05 —2.21*
Self-actualization 0.36 0.04 0.25 8.08"*
Stress management 0.15 0.05 0.1 3.04**

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).
o < 0.05.

**p < 0.01.

**p < 0.001.

Independent variables, health-promoting lifestyle; Dependent variables, life satisfaction; HPLR, Health-Promoting Lifestyle Profile.

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
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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).
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ability and help residents improve their life satisfaction.

This study has the following limitations. The survey
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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).

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.
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FIGURE 1 | Multiple organ sequelae of SARS-CoV-2 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 a-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
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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 Alzheimers-like gene program in healthy neurons and
exacerbates disease-related neuropathology. Fernandez-de-las-
Penas 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,
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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
(o < 0.001) during the pandemic was 87.7 4+ 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 4+ 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 t0 24.7 £ 2.7
points; p < 0.001), and a decrease significantly (o < 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
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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.

Keywords: pandemic, urban residents, health-promoting behaviors, COVID-19, impact

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 infirmity!”. 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

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

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,

Frontiers in Public Health | www.frontiersin.org

54

July 2022 | Volume 10 | Article 916972


https://www.who.int/governance/eb/who_constitution_en.pdf
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Kutak-Bejda et al.

Selected Aspects of Health-Promoting Attitudes

(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. Chi*-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.

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.

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.

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.

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.

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.

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.

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.

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.
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TABLE 1 | Respondents’ assessment of their health status — before and during the pandemic.

Before the pandemic

During the pandemic

Opinion Total Female Male Total Female Male
N =600 N =415 N =185 N =600 N =415 N =185
Gender
Better 482 330 152 0 o~ 0™
No changes 17 84 33 95 63 32
Worse 1 1 185 416 263" 153
Opinion Total Single With children With spouse With spouse Total Single With children With spouse With spouse
N = 600 N=72 N =40 N=320 andchildren N =600 N=72 N =40 N =320 and children
N = 168 N =168
Co-residents
Better 482 68 28 262 124 1 o 0 1* 0
No changes 117 12 57 44 118 2 12 60 44
Worse 1 0 0 1 0 481 70" 28*** 259*** 124%*
Opinion Total N = 600 Up to 50,000 50,000 200,000 - >500,000 N Total Up to 50,000 50,000 - 200,000 >500,000
N =40 - 100,000 N 500,000 =40 N = 600 N =40 100,000 - 500,000 N N =40
=80 N = 440 N =80 =440
City of residence
Better 482 36 52 358 36 1 o (Ol 1 0
No changes 117 28 81 118 4 28 82 4
Worse 1 0 0 1 481 36" B52** 357 36
Opinion Total N = 600 Secondary Higher N Total Secondary N Higher
N = 200 =400 N = 600 =200 N = 400
Education
Better 482 174 308 1 0*** 1
No Changes 117 19 98 118 19 99
Worse 1 0 1 481 174 307
*p < 0.05.
**n < 0.001 before vs. during the COVID-19 pandemic Chi?-test with Yate's correction.
DISCUSSION corresponding period of the previous year (including 25% of

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

Poles who “care much more about their health”)?. 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

Zhttps://www.rynekzdrowia.pl/Uslugi- medyczne/Badanie-IBRiS- ponadpolowa-
Polakow- dba-o- swoje- zdrowie-bardziej- niz- przed- rokiem,206687,8.html
(accessed April 4, 2022).
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TABLE 2 | Respondents’ assessment of the health status of their families — before and during the pandemic.

Before the pandemic N = 600

During the pandemic N = 600

Opinion Total Female Male Total Female Male
N = 600 N =415 N =185 N = 600 N =415 N =185
Gender
Better 387 255 132 0 o~ 0™
No changes 209 156 56 144 104*** 40
Worse 4 4 0 456 311 145
Opinion  Total N = 600 Single With children With spouse With spouse Total Single With children With spouse With spouse
N=72 N =40 N = 320 and children N = 600 N=72 N =40 N = 320 and children
N = 168 N = 168
Whom the respondents live with
Better 387 61 22 205 99 0 o*** (Ol o*** o~
No changes 209 10 18 113 68 144 5 14 76* 49
Worse 4 1 0 2 456 67 26* 244*** 119
Opinion  Total N = 600 Up to 50,000 50,000- 200,000- >500,000 N Total Up to 50,000 50,000- 200,000- >500,000
N =40 100,000 N 500,000 =40 N = 600 N =40 100,000 500,000 N N =40
=80 N = 440 N =80 =440
City of residence
Better 387 29 43 286 29 0 (Ol (Ol (Ol o~
No changes 209 ihl 36 151 1 144 5 31 104** 4
Worse 4 0 1 3 0 456 35 49 336" 36
Opinion Total Secondary Higher Total Secondary Higher
N = 600 N = 200 N = 400 N = 600 N = 200 N = 400
Education
Better 387 174 308 0 o*** 1
No changes 209 19 98 144 19 99
Worse 4 0 456 174 307
*p < 0.05.

**n < 0.001 before vs. during the COVID—19 pandemic Chi?-test with Yate's correction.

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 1is
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
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TABLE 3 | Respondents’ views on changes in health-promoting and anti-health behavior during the pandemic.

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 40 392 40 128
Walking 0 312 200 88
Cycling 280 152 120 48
Eating regularly 0 162 280 168
Consumption of sweets and snacks (e.g. sugar, honey, chocolates, 0 80 40 480
cookies etc.)
Consumption of fat (oil, butter, margarine, cream, sour cream, 0 160 200 240
mayonnaise, etc.)
Eating fruit (fruit, kiwi, citrus fruit, berries, dried fruit, etc.) 0 112 200 288
Eating vegetables and grains (vegetables, leafy green vegetables, 0 112 280 208
seeds, nuts etc.)
Fish consumption 0 192 360 48
Consumption of meat products (sausages, cold cuts, red meat, poultry, 0 160 320 120
etc.)
Consumption of dairy products and eggs (milk, yogurt, cocoa, cheese, 0 0 360 240
scrambled eggs, etc.)
Eating cereal products (wholemeal bread, refined breads, groats, etc.) 0 152 400 48
Eating fast food (e.g., KFC, McDonald’s, etc.) 360 80 80 80
Consumption of sweetened soft drinks (fruit nectars, sweetened soft 0 80 440 80
drinks)
Consumption of unsweetened soft drinks (100% vegetable juices, 0 120 360 120
vegetable-fruit juices, fruit juices)
Drinking coffee 80 40 360 120
Sleeping at least 7-9h 0 320 160 120
Hand washing 0 40 0 560
Surfing the Internet 0 40 200 360

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 pandemic?. 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

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

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

WBI

Before the pandemic N = 600

During the pandemic N = 600

Hardly ever rarely Occasionally often Almost always Hardly ever rarely Occasionally often Almost always

| eat a lot of vegetables and fruits 40 80 200 200 80 40 40™* 160 240 120*
| avoid catching colds 80 40 120 200 160 80 o 40" 280* 200
| take the advice of persons who 120 40 80 240 120 120 160*** 120* 120 80"
express concern about my health
seriously
| rest enough 80 120 120 120 160 0 40 160" 160" 240*
| limit the consumption of such 80 160 200 80 80 80 80 200 80 160***
products as animal fats and sugar
| have the phone numbers of 160 0 80 80 280 120* 0 120" 40" 320
emergency services noted down
| avoid situations that have a 40 80 120 280 80 40 o 160" 280 120"
depressing effect on me
| avoid overworking 80 200 80 120 120 0*** 40 80 200" 280"
| take care of proper nutrition 40 120 120 200 120 40 80" 120 160 200"
| follow my doctor’s instructions 40 80 40 280 160 80 o 40 200™ 280
based on my health status
| try to avoid overly strong emotions, 40 40 160 280 80 40 40 160 280 80
stress and tension
| control my weight 80 160 80 40 240 o~ 80" 80 80" 360***
| avoid eating food with preservatives 0 120 160 160 160 0 120 200 40" 240**
| report regularly for medical 40 80 120 160 200 80" 80 120 80" 200
check-ups
| have friends and a settled family life 80 80 160 80 200 160*** 160" 120 160*** o~
| sleep enough 80 80 120 120 200 40" 40" 120 120 280*
| avoid salt and highly salted foods 120 80 160 80 160 120 40" 160 80 200
I’m trying to figure out how others 120 40 240 80 120 80" (Ol 200 120* 200"
avoid diseases
| avoid such feelings as anger, fear 40 160 120 200 80 40 120 120 240 80
and depression
| cut down on smoking tobacco 80 0 0 120 400 o 0 0 120 480
| eat wholemeal bread 40 120 240 80 120 40 80" 200 80 200"
| seek to obtain medical information 40 80 120 200 160 40 o o (Ol 560***
and understand the causes of health
and iliness
| have a positive thinking 80 80 120 200 320 80 80 120 160 160***
| avoid excessive physical exertion 40 120 240 200 0 80*** 40" 120%** 160 200"
All respondents 81.3 & 20.2 points (26-105) 87.7 + 16.7 points (46—114)"*#
N =600 5.7 + 2.1 sten (1-9) 6.2 + 2.4 sten (1-10)##
Low 120 Low 80"
Average 240 Average 160
High 240 High 360

*p < 0.05.
**n < 0.01.

“*n < 0.001 before vs. during the COVID-19 pandemic Chi?-test with Yate's correction.
###p < 0.001 before vs. during the COVID-19 pandemic Wilcoxon’s rank test.

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

WBI 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

GENDER
Females 81 £ 29.9 points 86.3 + 16.3 points <0.01
N =415 5.2 4 2.2 sten 5.8 4 2.3 sten <0.001
Males 81.9 £ 21 points 91 + 17.3 points <0.001
N =185 6.1 4 2.7 sten 7.2+ 2.3 sten <0.001
EDUCATION
Secondary 90.6 &+ 10.4 points 93.2 £ 9.2 points <0.01
N =200 7.2 4 1.5 sten 7.4 4 1.4 sten NS
Higher 76.6 + 22.2 points 85 + 18.9 points <0.001
N =400 5.5 + 2.6 sten 6.7 4 2.5 sten <0.001
CO-RESIDENTS
Singles 81.3 £ 7.9 points 83.6 £ 4.1 points out of 120 <0.05
N=72 5.8 & 1.4 sten 6.3 + 0.5 sten out of 10 <0.01
With spouse and 82.9 + 16.3 points 95.3 + 14.6 points <0.001
children
N =168 6 + 2.5 sten 7.7 £1.9sten <0.001
With spouse 78.7 + 24.1 points 83.8 + 18.8 points <0.01
N =320 5.9+ 2.6 sten 6.2 2.6 sten NS
With children 95.4 + 0.6 points 95.4 £+ 0.6 points NS
N =40 8 + O sten 8 + O sten NS
PLACE OF RESIDENCE
City up to 50,000 76.4 + 0.6 points 82.2 £ 0.5 points <0.001
residents N = 40 5 4 0 sten 6.0 + 0 sten <0.001
City from 50,000 to 74.5 + 7.5 points 72.5 £ 3.5 points <0.05
100,000 residents N = 5.0 1.0 sten 4.5+ 0.5 sten <0.001
(8)(i)ty from 200,000 to 81.1 + 22.3 points 89.5 + 17.5 points <0.001
500,000 residents N =
240 6.1 £ 2.6 sten 7.0+ 2.3 sten <0.001
City above 500,000 102.1 + 0.3 points 105.2 £ 0.4 points <0.001
residents N = 400 9.0 4 0 sten 9.0 + 0 sten NS

*Wilcoxon rank test.

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 followingg 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)*
(21-28).

*https://www.globaldrugsurvey.com/gds-covid- 19-special-edition-key-findings-
report/ (accessed April 04, 2022).
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TABLE 6 | Assessment of good eating habits among the respondents before and during the pandemic by gender, education, co-residents, and place of residence.

WBI result good eating habits p-value*

Before the pandemic During the pandemic
Total N = 600 19.5 £ 6.4 points 21.1 + 6.9 points <0.001
Gender
Females N = 415 19.2 £ 6.2 points 20.4 + 6.8 points <0.01
Males N = 185 20.2 &+ 6.7 points 22.5 + 7.0 points <0.01
Co-residents
Singles N =72 20.4 + 3.2 points 22.1 + 4.4 points <0.01
With spouse and children N = 168 16.9 + 8.2 points 20.8 + 9.6 points <0.001
With spouse N = 320 20.3 + 5.7 points 20.6 + 6.0 points NS
With children (N = 40) 23.1 £ 0.2 points 24.6 £ 0.3 points <0.001
Education
Secondary N = 200 21.0 + 3.9 points 21.0 &+ 3.9 points NS
Higher N = 400 18.8 £ 7.2 points 20.8 £ 8.0 points <0.001
Place of residence
City up to 50,000 residents N = 40 23.6 + 0.2 points 26.4 £+ 0.2 points <0.001
City from 50,000 to 100,000 residents N = 80 14.4 £ 2.2 points 14.4 + 2.2 points NS
City from 200,000 to 500,000 residents N = 440 19.3 £ 6.2 points 21.1 &+ 6.8 points <0.001
City above 500,000 residents N = 40 30.6 + 0.1 points 30.6 &+ 0.1 points NS

*Test-t.

TABLE 7 | Assessment of prophylactic behaviors among the respondents before and during the pandemic by gender, education, co-residents, and place of residence.

WBI result prophylactic behaviors p-value*

Before the pandemic During the pandemic
Total N = 600 21.1 £ 6.0 points 22.7 £ 5.2 points <0.001
Gender
Females N = 415 21.0 £ 5.9 points 22.2 £ 5.2 points <0.01
Males N = 185 21.4 £ 6.2 points 23.7 £ 5.2 points <0.001
Co-residents
Singles N = 72 22.9 + 2.9 points 23.6 £ 2.0 points <0.01
With spouse and childrenN = 168 23.8 &+ 6.1 points 26.2 £ 3.7 points <0.001
With spouse N = 320 19.1 £ 6.2 points 20.6 £+ 5.7 points <0.01
With children N = 40 23.4 + 0.2 points 23.8 £+ 0.3 points NS
Education
Secondary N = 200 22.6 + 2.6 points 23.4 + 2.3 points <0.01
Higher N = 400 20.4 £ 7 points 22.3 £ 6.2 points <0.001
Place of residence
City up to 50,000 residents N = 40 24.2 £ 0.3 points 24.2 £ 0.3 points NS
City from 50,000 to 100,000 residents N = 80 19.0 £ 4.0 points 17.0 £ 3.0 points <0.001
City from 200,000 to 500,000 residents N = 440 20.6 + 6.4 points 23.1 £ 5.2 points <0.001
City above 500,000 residents N = 40 28.6 + 0.2 points 28.6 & 0.2 points NS

*Test-t.

This may indicate that the pandemic has had a global impact ~ group. The study group should be larger and expanded to include
on health behaviors. such individuals in future studies.

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 =~ The respondents rated their own and their families’ health
study was limited by the lack of inclusion of a rural population  as worse during the pandemic. During the pandemic period,

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

WBI result positive mental attitude

Before the pandemic

During the pandemic

p-value*

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

20.3 + 5.4 points

20.1 &+ 5.8 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 £ 3.0 points
20.5 + 5.7 points
26.2 + 0.2 points

19.3 £ 4.9 points

18.9 + 5.0 points
20.0 £ 4.8 points

20.3 £+ 0.5 points
20.7 + 3.3 points
17.4 + 5.4 points
26.2 + 0.3 points

21 + 3.6 points
18.4 + 5.3 points

20.2 £ 0.3 points
13.5 + 1.5 points
20.0 £+ 5.1 points
22.3 + 0.5 points

<0.001

<0.001
<0.05

<0.01
NS
<0.001
NS

<0.001
NS

<0.01
<0.001
NS
<0.001

*Test - t.

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

WBI result health practices

Before the pandemic

During the pandemic

p-value*

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

20.3 + 5.1 points

20.5 + 5.1 points
20.0 £ 5.2 points

18.7 £ 2.2 points
20.0 & 3.6 points
20.3 &+ 6.1 points
25.3 + 0.2 points

23.6 + 2.7 points
18.7 £+ 5.2 points

16.0 £ 0 points
22.0 + 2.01 points
20.6 + 5.6 points
18.3 £ 0.2 points

24.7 + 2.7 points

24.6 £ 2.7 points
25.1 £ 2.8 points

20.9 £ 0.9 points
26.5 £ 2.3 points
24.6 £+ 2.5 points
25.3 + 0.2 points

25.8 £+ 0.8 points
24.2 £ 3.2 points

20.0 £ 0 points
26.0 + 0 points
24.9 £ 2.8 points
25.8 £ 0.4 points

<0.001

*Test —t.

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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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% Cl: 1.36-3.32), perceived benefits (OR = 1.99, 95%
Cl: 1.33-2.73), perceived severity (OR = 1.68, 95% Cl: 1.20-2.34), ever took
GC screening (OR = 1.63, 95% Cl: 1.28-2.08), perceived poor overall health
(OR = 1.59, 95% ClI: 1.19-2.11), and perceived barriers (OR = 1.56, 95% ClI:
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%).
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Conclusion:

10.3389/fpubh.2022.974923

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.

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
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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).
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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
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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.”
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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 = [“i/z x 7 x (1-7)]/8%. The prevalence rate
was 15% (7) based on the GC screening rate reported in the
previous study (21), with a significant level set to be 0.05
(o), and allowable error as 0.03 (3). 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 o 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
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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

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

Characteristic No. %
Age, mean &+ SD 47.72 £7.20

Age groups

40-50 1,991 78.2
51-60 408 16.0
>60 148 5.8
Body mass index (kg/m?)

<18.5 175 6.9
18.5-24.9 1,882 73.9
>25.0 490 19.2
Sex

Male 1,522 59.8
Female 1,025 40.2
Educational level

Secondary school and below 849 33.3
High school/technical school 894 35.1
University and above 804 31.6
Monthly average income (RMB)*

<2,000 291 114
2,000-5,000 1,034 40.6
>5,000 1,222 48.0
Current residing location

Urban 1,448 56.9
Rural 1,099 43.1
Current residing region

Fuzhou city 699 27.4
Putian city 425 16.7
Xiamen city 559 21.9
Zhangzhou city 430 16.9
Quanzhou city 434 17.1
Occupation

Professional and managerial 632 24.8
Office worker/service personnel 432 17.0
Industrial worker/Farmers/Others 770 30.2
Individual business/self-employed 443 17.4
Housewife/retired/unemployed 270 10.6

* 1 RMB = 0.15 USD.
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RISK FACTORS OF GASTRIC CANCER
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Drinking
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Consumption of smoked foods

Over 40 years old

Stomach ulcer

5.0%
] 7 4. %/0
] 7 2. 6 %/0
] 7 1. %/0
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East fast
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Smoking

Often eat leftovers i 64 4%
Helicobacter pylori infection R 62.9 %
Lack of exercise i 6 1.0 %

4.5%

Often eat night snack

2%

Low intake of fruits
History of stomach surgery
Obesity

7.6%

Family history of gastric cancer among first degree relatives

3%

Male
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Too short/long sleep time
WARNING SYMPTOMS OF GASTRIC CANCER
Gastrointestinal bleeding

30.2%
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172.0%

Recurrent nausea and vomiting

171.5%

Upper inal pain

169.6%

Unesplained weight loss

169.5%

Reflux and hiccup

168.6%

Epigastric distention and discomfort
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U ined fatigue

162.0%

Anorexia

161.8%

Dysphagia or odynophagia |

161.2%

Early satiety |

157.4%

Tron-deficiency anemia |

149.5%

Gastric perforation | 120.0%

FIGURE 1
Percentages of correct responses to knowledge items (N = 2,547).

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 Table1l and second column of Table3. 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.

Knowledge about risk factor and warning
symptoms of gastric cancer

Figure 1 and Table2 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 a) of 0.954. The mean
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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).

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

Category Yes, n (%) No, n (%) Don’t know, 1 (%)
Risk factors of gastric cancer

Aged 40 years and over 1,806 (70.9) 390 (15.3) 351 (13.8)
Male 1,178 (46.3) 848 (33.3) 521(20.5)
Helicobacter pylori infection 1,603 (62.9) 467 (18.3) 477 (18.7)
Stomach ulcer 1,806 (70.9) 463 (18.2) 278 (10.9)
Atrophic gastritis 1,716 (67.4) 505 (19.8) 326 (12.8)
Family history of gastric cancer among first degree relatives 1,306 (51.3) 902 (35.4) 339 (13.3)
High salt diet 1,677 (65.8) 582 (22.9) 288 (11.3)
Consumption of pickled foods 1,824 (71.6) 534 (21.0) 189 (7.4)
Consumption of smoked foods 1,813 (71.2) 550 (21.6) 184 (7.2)
Irregular diet habit 1,910 (75.0) 488 (19.2) 149 (5.9)
Often eat leftovers 1,639 (64.4) 668 (26.2) 240 (9.4)
Smoking 1,644 (64.5) 634 (24.9) 269 (10.6)
Alcohol drinking 1,907 (74.9) 464 (18.2) 176 (6.9)
High pressure of work/life 1,734 (68.1) 547 (21.5) 266 (10.4)
Often eat night snack 1,507 (59.2) 738 (29.0) 302 (11.9)
Lack of exercise 1,553 (61.0) 669 (26.3) 325 (12.8)
Low intake of fruits/vegetables 1,468 (57.6) 806 (31.6) 273 (10.7)
Too short/long sleep time 1,401 (55.0) 768 (30.2) 378 (14.8)
Obesity 1,375 (54.0) 801 (31.4) 371 (14.6)
History of digestive diseases 1,848 (72.6) 522 (20.5) 177 (6.9)
History of stomach surgery 1,381 (54.2) 899 (35.3) 267 (10.5)
Consumption of spicy food 1,689 (66.3) 636 (25.0) 222(8.7)
Consumption of hot food 1,700 (66.7) 634 (24.9) 213 (8.4)
East fast 1,650 (64.8) 616 (24.2) 281 (11.0)
Warning symptoms of gastric cancer

Gastrointestinal bleeding 1,965 (77.1) 398 (15.6) 184 (7.2)
Recurrent nausea and vomiting 1,821 (71.5) 469 (18.4) 257 (10.1)
Unexplained weight loss 1,770 (69.5) 514 (20.2) 263 (10.3)
Unexplained fatigue 1,579 (62.0) 603 (23.7) 365 (14.3)
Epigastric distention and discomfort 1,685 (66.2) 527 (20.7) 335 (13.2)
Upper abdominal mass 1,834 (72.0) 430 (16.9) 283 (11.1)
Upper abdominal pain 1,772 (69.6) 475 (18.6) 300 (11.8)
Anorexia 1,573 (61.8) 626 (24.6) 348 (13.7)
Dysphagia or odynophagia 1,559 (61.2) 679 (26.7) 309 (12.1)
Early satiety 1,461 (57.4) 702 (27.6) 384 (15.1)
Reflux and hiccup 1,746 (68.6) 512 (20.1) 289 (11.3)
Chronic gastritis can’t be cured for a long time 1,845 (72.4) 459 (18.0) 243 (9.5)
Iron-deficiency anemia 1,260 (49.5) 798 (31.3) 489 (19.2)
Gastric perforation 1,788 (70.2) 509 (20.0) 250 (9.8)

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%
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(n = 509) reported “certainly no/probably no” regarding their
intention to screen in the next 5 years (Figure 2).

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

Frequency Univariate analysis Multivariable
(%) logistic
regression*
Intention p-value Yes vs. No p-value
Yes No n =509 Unadjusted OR (95% CI)
n=2,038 OR
(95% CI)
Baseline demographic
Age group (years old)
40-50 1,991 (78.2) 1,616 (81.2) 375 (18.8) 2.01(1.39- 0.001 1.36 0.206
2.89) (0.84-2.21)
51-60 408 (16.0) 321(78.7) 87 (21.3) 1.72 1.24 0.404
(1.13-2.61) (0.75-2.05)
>60 148 (5.8) 101 (68.2) 47 (31.8) Reference Reference
Sex
Male 1,522 (59.8) 1,209 (79.4) 313 (20.6) 091 0.372
(0.75-1.12)
Female 1,025 (40.2) 829 (80.9) 196 (19.1) Reference
Body mass index (kg/m?)
<18.5 175 (6.9) 135 (77.1) 40 (22.9) 0.88 0.538
(0.58-1.33)
18.5-24.9 1,882 (73.9) 1,514 (80.4) 368 (19.6) 1.07
(0.84-1.37)
>25.0 490 (19.2) 389 (79.4) 101 (20.6) Reference
Highest education level
Primary school and below 283 (11.1) 197 (69.6) 86 (30.4) Reference p < 0.001 Reference
Secondary school 566 (22.2) 450 (79.5) 116 (20.5) 1.69 0.93 0.762
(1.22-2.35) (0.60-1.46)
High school/technical school 894 (35.1) 729 (81.5) 165 (18.5) 1.93 1.33 0.129
(1.42-2.62) (0.92-1.91)
University and above 804 (31.6) 662 (82.3) 142 (17.7) 2.04 1.05 0.759
(1.49-2.78) (0.78-1.42)
Marital status
Married 2,240 (87.9) 1,821 (81.3) 419 (18.7) 1.80 p < 0.001 1.30 0.136
(1.38-2.36) (0.92-1.83)
Unmarried/divorced/separated/widowed 307 (12.1) 217 (70.7) 90 (29.3) Reference Reference
Current residing location
Urban 1,448 (56.9) 1,180 (81.5) 268 (18.5) 1.24 0.033 0.86 0212
(1.02-1.50) (0.67-1.09)
Rural 1,099 (43.1) 858 (78.1) 241 (21.9) Reference Reference
Current residing region
Fuzhou city 699 (27.4) 562 (80.4) 137 (19.6) 0.97 0.004 0.79 0.116
(0.72-1.31) (0.56-1.11)
Putian city 425 (16.7) 344 (80.9) 81 (19.1) 1.00 1.41 0.098
(0.72-1.41) (0.94-2.13)
Xiamen city 559 (21.9) 465 (83.2) 94 (16.8) 1.17 0.91 0.621
(0.84-1.62) (0.64-1.31)
(Continued)
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TABLE 3 Continued
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Frequency Univariate analysis Multivariable
(%) logistic
regression*
Intention p-value Yes vs. No p-value
Yes No n =509 Unadjusted OR (95% CI)
n=2,038 OR
(95% CI)
Zhangzhou city 430 (16.9) 316 (73.5) 114 (26.5) 0.66 0.79 0.186
(0.48-0.90) (0.55-1.12)
Quanzhou city 434 (17.0) 351 (80.9) 83 (19.1) Reference Reference
Occupation
Professional and managerial 632 (24.8) 519 (82.1) 113 (17.9) 1.83 p < 0.001 0.86 0.554
(1.31-2.59) (0.53-1.40)
Office worker/Service personnel 432 (17.0) 371 (85.9) 61 (14.1) 243 1.22 0.425
(1.67-3.54) (0.75-2.01)
Industrial worker /Farmers/Others 770 (30.2) 592 (76.9) 178 (23.1) 1.33 0.89 0.580
(0.97-1.81) (0.59-1.35)
Individual business/ Self-employed 443(17.4) 363 (81.9) 80 (18.1) 1.81 0.98 0.930
(1.27-2.59) (0.61-1.58)
Housewife/Retired/Unemployed 270(10.6) 193 (71.5) 77 (28.5) Reference Reference
Monthly average income (RMB)
<2,000 291 (11.4) 189 (64.9) 102 (35.1) Reference p < 0.001 Reference
2,000-5,000 1,034 (40.6) 827 (80.0) 207 (20.0) 2.16 1.70 0.008
(1.62-2.87) (1.15-2.50)
>5,000 1,222 (48.0) 1,022 (83.6) 200 (16.4) 2.76(2.08- 2.13 0.001
3.67) (1.36-3.32)
Experience with gastric cancer
Ever known any first-degree relatives has had gastric cancer
Yes 479 (18.8) 406 (84.8) 73 (15.2) 1.49 0.004 1.05 0.772
(1.13-1.95) (0.76-1.45)
No 2,068 (81.2) 1,632 (78.9) 436 (21.1) Reference Reference
Ever known any friends, neighbor, colleagues have had gastric cancer
Yes 1,033 (40.6) 878 (85.0) 155 (15.0) 1.73 p < 0.001 1.09 0.483
(1.40-2.13) (0.85-1.40)
No 1,514 (59.4) 1,160 (76.6) 354 (23.4) Reference Reference
Health characteristics
Ever diagnosed with chronic gastric diseases (e.g., chronic gastritis, gastric ulcer, etc.)
Yes 1,020 (40.0) 872 (85.5) 148 (14.5) 1.82 p < 0.001 1.30 0.041
(1.48-2.25) (1.01-1.68)
No 1,527 (60.0) 1,166 (76.4) 361 (23.6) Reference Reference
Perceived overall health
Very good 429 (16.8) 317 (73.9) 112 (26.1) Reference p <0.001 Reference
Good 697 (27.4) 546 (78.3) 151 (21.7) 1.28 1.10 0.542
(0.97-1.69) (0.81-1.50)
Fair/poor/very poor 1,421 (55.8) 1,175 (82.7) 246 (17.3) 1.69 1.59 0.002
(1.31-2.18) (1.19-2.11)
(Continued)
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TABLE 3 Continued
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Frequency Univariate analysis Multivariable
(%) logistic
regression*
Intention p-value Yes vs. No p-value
Yes No n =509 Unadjusted OR (95% CI)
n=2,038 OR
(95% CI)
Smoking
Yes 829 (32.5) 682 (82.3) 147 (17.7) 1.24 0.049 1.05 0.696
(1.00-1.53) (0.82-1.34)
No 1,718 (67.5) 1,356 (78.9) 362 (21.1) Reference Reference
Alcohol drinking
Yes 627 (24.6) 505 (80.5) 122 (19.5) 1.05 0.704
(0.83-1.31)
No 1,920 (75.4) 1,533 (79.8) 387 (20.2) Reference
Health insurance
Yes 2,276 (89.4) 1,850 (81.3) 426 (18.7) 1.92 p < 0.001 1.16 0.403
(1.45-2.53) (0.82-1.34)
No 271 (10.6) 188 (69.4) 83 (30.6) Reference Reference
Ever took gastric cancer screening
Yes 1,086 (42.6) 943 (86.8) 143 (13.2) 2.20 p < 0.001 1.63 p < 0.001
(1.78-2.73) (1.28-2.08)
No 1,461 (57.4) 1,095 (74.9) 366 (25.1) Reference Reference
Knowledge of risk factors and warning symptoms
Total knowledge score
Low score (0-24) 1,209 (47.5) 889 (73.5) 320 (26.5) Reference p < 0.001 Reference
High score (25-38) 1,338 (52.5) 1,149 (85.9) 189 (14.1) 2.19 1.46 0.001
(1.79-2.67) (1.16-1.84)
Health beliefs
Perceived susceptibility
In general, a person has a high risk p < 0.001
of having gastric cancer in their
lifetime
Strongly agree/agree 1,410 (55.4) 1,199 (85.0) 211 (15.0) 2.02 1.44 0.005
(1.66-2.46) (1.11-1.85)
Disagree/strongly disagree 1,137 (44.6) 839 (73.8) 298 (26.2) Reference Reference
I may have gastric cancer
Strongly agree/agree 967 (38.0) 833 (86.1) 134 (13.9) 1.94 p < 0.001 1.17 0.247
(1.60-2.40) (0.90-1.52)
Disagree/strongly disagree 1,580 (62.0) 1,205 (76.3) 375(23.7) Reference Reference
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) 272 (16.2) 1.93 p < 0.001 091 0.491
(1.58-2.35) (0.70-1.19)
Disagree/strongly disagree 871 (34.2) 634 (72.8) 237 (27.2) Reference Reference
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TABLE 3 Continued
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Frequency Univariate analysis Multivariable
(%) logistic
regression*
Intention p-value Yes vs. No p-value
Yes No n =509 Unadjusted OR (95% CI)
n=2,038 OR
(95% CI)
Perceived severity
Harms of gastric cancer are severe
Strongly agree/agree 2,273 (89.2) 1,870 (82.3) 403 (17.7) 2.93 p < 0.001 0.98 0.906
(2.24-3.82) (0.64-1.48)
Disagree/strongly disagree 274 (10.8) 168 (61.3) 106 (38.7) Reference Reference
Mortality rate of gastric cancer is
very high
Strongly agree/agree 1,995 (78.3) 1,651 (82.8) 344 (17.2) 2.05 p < 0.001 1.16 0.309
(1.65-2.54) (0.87-1.53)
Disagree/strongly disagree 552 (21.7) 387 (70.1) 165 (29.9) Reference Reference
I am afraid of getting gastric cancer
Strongly agree/agree 2,172 (85.3) 1,802 (83.0) 370 (17.0) 2.87 p < 0.001 1.68 0.002
(2.26-3.64) (1.20-2.34)
Disagree/strongly disagree 375 (14.7) 236 (62.9) 139 (37.1) Reference Reference
Perceived benefit
Screening is highly effective in
early diagnosis and early treatment
of gastric cancer
Strongly agree/agree 2,288 (89.8) 1,884 (82.3) 404 (17.7) 3.18 p < 0.001 1.10 0.673
(2.43-4.17) (0.71-1.70)
Disagree/strongly disagree 259 (10.2) 154 (59.5) 105 (40.5) Reference Reference
Gastric cancer screening highly
effective in reducing death rate
Strongly agree/agree 2,229 (87.5) 1,853 (83.1) 376 (16.9) 3.54 p < 0.001 1.99 p <0.001
(2.76-4.54) (1.33-2.73)
Disagree/strongly disagree 318 (12.5) 185 (58.2) 133 (41.8) Reference Reference
Perceived barriers
I'm afraid screening will find
something bad
Strongly agree/agree 1,772 (69.6) 1,435 (81.0) 337 (19.0) 1.22 0.065
(0.99-1.49)
Disagree/strongly disagree 775 (30.4) 603 (77.8) 172 (22.2) Reference
Screening is only necessary when
symptoms present
Strongly agree/agree 1,442 (56.6) 1,102 (76.4) 340 (23.6) Reference p < 0.001 Reference
Disagree/strongly disagree 1,105 (43.4) 936 (84.7) 169 (15.3) 1.71 1.29 0.046
(1.39-2.10) (1.00-1.65)
Endoscopy is uncomfortable
Strongly agree/agree 1,879 (73.8) 1,530 (81.4) 349 (18.6) Reference 0.003 Reference
Disagree/strongly disagree 668 (26.2) 508 (76.0) 160 (24.0) 1.38 1.56 0.002
(1.12-1.71) (1.17-2.09)
(Continued)
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TABLE 3 Continued

10.3389/fpubh.2022.974923

Frequency Univariate analysis Multivariable
(%) logistic
regression*
Intention p-value Yes vs. No p-value
Yes No n =509 Unadjusted OR (95% CI)
n=2,038 OR
(95% CI)
Cost of endoscopy is very high
Strongly agree/agree 1,588 (62.3) 1,252 (78.8) 336 (21.2) 0.82 0.057
(0.67-1.01)
Disagree/strongly disagree 959 (37.7) 786 (82.0) 173 (18.0) Reference
It is difficult and time-consuming
to have an appointment for
endoscopy screening.
Strongly agree/agree 1,692 (66.4) 1,337 (79.0) 355 (21.0) 0.83 0.077
(0.67-1.02)
Disagree/strongly disagree 855 (33.6) 701 (82.0) 154 (18.0) Reference
Cues-to-action
I only take screening when it’s free
Strongly agree/agree 1,170 (45.9) 869(74.3) 301 (25.7) Reference p < 0.001 Reference
Disagree/strongly disagree 1,377 (54.1) 1,169(84.9) 208 (15.1) 1.95 1.47 0.013
(1.60-2.37) (1.08-2.00)
I only take screening when it can
be covered by medical insurance
Strongly agree/agree 1,328 (52.1) 1,003 (75.5) 325 (24.5) Reference p < 0.001 Reference
Disagree/strongly disagree 1,219 (47.9) 1,035 (84.9) 184 (15.1) 1.82 1.24 0.182
(1.49-2.23) (0.90-1.70)
I only take screening when doctor
recommends
Strongly agree/agree 1,804 (70.8) 1,423 (78.9) 381 (21.1) Reference 0.026 Reference
Disagree/strongly disagree 743 (29.2) 615 (82.8) 128 (17.2) 1.29 0.91 0.530
(1.03-1.61) (0.67-1.23)

*Hosmer & Lemeshow test, chi-square: 303.947, P-value: p < 0.001; Nagelkerke R2:0.178.

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
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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).

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,
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No, definitely not
112 (4.4%)

No, probably not
397 (15.6%)

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

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%).

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%).

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
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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
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No time — 170 (8.3%)

_ 141 (6.9%)
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Reasons for not willing to have gastric cancer screening in the next 5 years (N = 2,058).

A
Fecal

examination
10.5%)

_None of them
(1.3%)

FIGURE 4

cancer screening (B, N = 1,461).

Selection of screening method among participants who have had gastric cancer screening (A, N = 1,086) and those who haven't had gastric

None of them _
(6.4%)

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
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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
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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
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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 publics 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 4h and 45min 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
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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
8h 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 (5h 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 2h 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 4-6h every day. Eyestrain
and weariness were the most prevalent complaint in 59 (59%)
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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 1h 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
£ 1.9h, 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 >5h (P = 0.0007),
and mobile games >1h 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 >2h and one-fourth of
participants were using the screen for >9h; 20% used the screen
in a dark room or dim light for >5h. 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 20s 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,
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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
12h 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
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and health information seeking
behavior among lower income
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COVID-19 pandemic
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University, Ontario, ON, Canada, *Department of Dentistry, Kabul University of Medical Sciences,
Kabul, Afghanistan, ¢Clinical Informatics Research Unit, Faculty of Medicine, University of
Southampton, Southampton, United Kingdom, "Department of Epidemiology and Health Statistics,
School of Public Health, Fujian Medical University, Fuzhou, China

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.
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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 (8 = —2.01, 95% Cl = —2.22 to —1.79).

Conclusion: Itisimportant 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.

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
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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
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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
cross-sectional study was conducted conveniently among 381

quantitative

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.
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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 ones 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
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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

10.3389/fpubh.2022.998272

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.

TABLE 1 Digital health literacy and health information seeking behavior of participants (n = 301).

Level of DHL (digital health Very easy
literacy)
Information searching/seeking 119 (39.5)
Adding self-generated content 68 (22.6)
Evaluating reliability 69 (22.9)
Determining relevance 69 (22.9)
Protecting privacy 60 (19.9)
Health information-seeking Never
behavior
How often do you read information 4(1.3)
about COVID-19 on the internet?
Strongly Disagree
disagree
I am confident with the accuracy of the 4(1.3) 41 (13.6)

information I read about COVID-19

on social media.

Data presented as n (%).

Frontiersin Public Health

Easy Difficult Very difficult

166 (55.1) 15 (5) 1(0.3)

137 (45.5) 80 (26.6) 16 (5.3)

148 (49.2) 74 (24.6) 10 (3.3)

174 (57.8) 49 (16.3) 9(3)

106 (35.2) 102 (33.9) 33 (11)

At least Atleast once a Atleast once a
once a day week month

166 (55.1) 110 (36.5) 21(7)

Neutral Agree Strongly agree

102 (33.9) 116 (38.5) 38 (12.6)
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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 (Bl, ~$560
US dollars).

10.3389/fpubh.2022.998272

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.

TABLE 2 Comparison of participants’ characteristics and digital health literacy (n = 301).

Characteristics Overall DHL DHL DHL DHL DHL
DHL search contents reliability relevance privacy
Age groups
<40 years 168.82 171.16 170.98 166.86 163.68 162.79
40-60 years 210.39 208.14 208.45 211.86 215.99 215.76
>60 years 261.95 255.86 255.41 269.91 270.68 280.57
p-value 0.001* 0.001* 0.001* 0.001* 0.001* 0.001*
Gender
Male 195.07 193.60 192.54 200.54 200.93 195.65
Female 188.21 189.21 189.95 184.46 184.19 187.81
p-value 0.55 0.68 0.82 0.14 0.12 0.48
Marital status
Single 180.20 179.23 179.56 172.61 171.51 169.47
Married 192.37 193.82 191.90 198.51 197.60 198.28
Divorced 170.57 174.79 173.86 183.93 192.29 198.07
Widowed 263.18 258.62 262.09 252.94 248.26 282.18
Single parent 198.64 187.09 215.18 181.45 214.27 170.14
p-value 0.06 0.05 0.04* 0.03* 0.02* 0.001*
Educational level
Primary 242.76 238.45 233.94 251.28 251.55 256.01
Secondary 200.64 201.45 203.84 203.75 204.43 207.29
Post-secondary education (pre-university/Diploma) 175.42 167.21 181.87 170.20 168.44 170.28
Tertiary education (Degree/Master) 168.57 183.88 155.11 166.30 167.78 155.78
p-value 0.001* 0.001* 0.001* 0.001* 0.001* 0.001*
Employment status
Employed 178.43 181.53 177.40 178.32 183.19 182.71
Not employed 226.03 223.74 226.32 229.40 219.92 224.28
Student 180.89 174.59 183.62 176.56 174.79 170.23
p-value 0.001* 0.001* 0.001* 0.001* 0.01* 0.001*
Household income per month (Malaysian ringgit)
< RM2,500 (B1) 197.99 196.22 208.52 193.93 196.53 197.77
RM2,501 - RM3,169 (B2) 176.02 176.40 168.62 179.93 175.15 184.59
RM3,170 - RM3,969 (B3) 180.76 187.44 169.63 200.96 190.34 174.85
RM3,970 - RM4,849 (B4) 192.17 196.07 154.06 189.35 194.35 178.90
p-value 0.42 0.49 0.001* 0.70 0.45 0.49

Data presented as mean rank.
Mann-Whitney U test/Kruskal Walis test was applied.
“Significant at 0.05 level of significance.
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TABLE 3 Post-hoc analysis in Kruskal Walis test.

Overall DHL
DHL search

Age groups
<40 years-40-60 years 0.001* 0.002*
40-60 years->60 years 0.114 0.127
<40 years->60 years 0.001* 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 education 0.999 0.999
Tertiary education-sSecondary education 0.259 0.999
Tertiary education-primary education 0.004* 0.050%
Post-secondary education-secondary education 0.343 0.038%
Post-secondary education-primary education 0.005* 0.001*
Secondary education-primary education 0.19 0.276

Income groups
B4-B2
B4-B3
B4-B1
B2-B3
B2-B1
B3-B1

*P < 0.05.

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 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
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DHL DHL DHL DHL
contents reliability relevance privacy
0.003* 0.001* 0.001* 0.001*
0.157 0.048* 0.062 0.024*
0.001 0.001* 0.001* 0.001*
0.999 0.999 0.999 0.999
0.999 0.26 0.225 0.146
0.999 0.999 0.999 0.999
0.087 0.408 0.527 0.019*
0.999 0.999 0.999 0.999
0.999 0.999 0.999 0.999
0.642 0.999 0.999 0.803
0.999 0.999 0.999 0.999
0.025* 0.031* 0.040* 0.001*
0.999 0.999 0.999 0.069
0.563 0.999 0.999 0.999
0.010% 0.088 0.091 0.006*
0.001* 0.001* 0.001* 0.001*
0.533 0.054 0.026* 0.027*
0.046* 0.001* 0.001* 0.001*
0.688 0.073 0.069 0.068
0.999
0.999
0.026*
0.999
0.019*
0276

noted for DHL content, reliability, relevance, and privacy
by marital status, educational status, and employment
status  (p
was observed in DHL contents with respect to household
income (p = 0.001).

Post-hoc analysis of all the factors which were significant in
Kruskal Walis test is displayed in Table 3.

Table 4 shows the results for means of the

< 0.05). A statistically significant difference

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
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TABLE 4 Comparison of participants’ characteristics and health
information-seeking behavior (n = 301).

Characteristics Health information-seeking behavior
How often do you I am confident
read information  with the accuracy
about COVID-19  of the information

on the internet? I read about
COVID-19 on
social media.

Age groups

<20 years 166.28 229.98

21-25 years 167.79 224.88

>25 years 199.50 178.14

p-value 0.027* 0.001*

Gender

Male 195.38 185.89

Female 187.99 194.50

p-value 0.494 0.44

Marital status

Single 164.62 222.93

Married 202.86 173.86

Divorced 182.93 256.93

Widowed 269.38 107.32

Single parent 171.32 215.32

p-value 0.001* 0.001*

Educational level

Primary 268.23 122.97

Secondary 202.53 168.37

Post-secondary 169.53 221.80

education (pre-

university/Diploma)

Tertiary education 160.56 223.74

(Degree/Master)

p-value 0.001* 0.001*

Employment status

Employed 182.59 196.12

Not employed 230.02 147.39

Student 162.65 235.77

p-value 0.001* 0.001*

Household income

< RM2,500 (B1) 200.26 182.82

RM2,501 - RM3,169 182.75 196.45

(B2)

RM3,170 - RM3,969 188.09 206.85

(83)

RM3,970 - RM4,849 155.08 214.54

(B4)

p-value 0.08 0.26

Data presented as mean rank.

Mann-Whitney U test/Kruskal Walis test was applied.
“Significant at 0.05 level of significance.
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TABLE 5 Linear relationship between overall DHL and health
information-seeking behavior (n = 301).

Health information-seeking B (95% CI)  p-value

behavior

How often do you read information about 3.01 (2.74 to 3.28) 0.001*
COVID-19 on the internet?

I am confident with the accuracy of the —2.01 0.001*
information I read about COVID-19 on (—2.22to —1.79)

social media

Linear regression was applied.
“Significant at 0.05 level of significance.

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

Health information-seeking B (95% CI) p-value

behavior

How often do you read information about

COVID-19 on the internet?

2.124(1.73 t0 2.52) ~ 0.001*

Tam confident with the accuracy of the —0.846 0.001%
information I read about COVID-19 on (—1.13 to —0.56)

social media.

Multivariate linear regression was applied.

" Significant at 0.05 level of significance.

Model adjusted for age, gender, marital status, educational status., employment status and
household income.

associated with age, marital status, educational level, and
employment status.

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 (8 = 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 (8 = —2.01, 95%
Cl = —2.22to —1.79) (Table 5).

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 R? shows that
independent variables can explain 60% of the variance in overall
DHL (Table 6).

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
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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

Frontiersin Public Health

92

10.3389/fpubh.2022.998272

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.
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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
support lower-income demographics to assist access to

important 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

across the pandemic
of public health

Authorities and health promotion teams can wuse the

behavior, for example, and

also outside of times emergencies.

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
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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.1.-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.

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
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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

frontiersin.org


https://doi.org/10.3389/fpubh.2022.998234
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Marzo et al.

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
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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).
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TABLE 1 Socio-demographic characteristics of respondents.

n %
Age group
18-29 3,115 66.3
30-49 1,141 24.3
50 and above 444 9.4
Gender
Male 1,983 42.2
Female 2,717 57.8
Education level
Up to secondary 1,427 30.4
Tertiary 3,273 69.6
Country
Bangladesh 175 3.7
Brazil 140 3.0
Egypt 106 23
Indonesia 321 6.8
Iran 256 5.4
Malaysia 1,556 33.1
Myanmar 69 1.5
Philippines 919 19.6
Thailand 117 2.5
Turkey 586 12.5
United Arab Emirates 310 6.6
Other 145 3.1
Religion
Islam 2,723 57.9
Buddhism 412 8.8
Christianity 1,158 24.6
Hinduism 273 5.8
Other 134 2.9
Community type
Rural 1,546 329
Urban 3,154 67.1
Employment status
Working 2,047 43.6
Not working 1,314 28.0
Student 906 19.3
Other 433 9.2
How sufficient do you consider your income?”
Sufficient 3,181 68.3
Less sufficient 1,480 31.8

#Missing income information, n = 39.

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).
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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
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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.

Overall, (SD =6.9,

Range = 12-48). The mean DHL score for those who answered

«

the mean DHL score was 35.1

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(4587) = 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.

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

“I think everyone should be vaccinated
according to the national vaccination

schedule”
Yes  No/don’t know
n % n % X 2, p-value
Age group
18-29 2,113 678 1,002 322 109.409, p < 0.001
30-49 890 78.0 251 22.0
50 and above 394 887 50 113
Sex
Male 1,468 74.0 515  26.0 5.259, p =0.022
Female 1,929 710 788  29.0
Education level
Up to secondary 943 66.1 484 339 39.234, p < 0.001
Tertiary 2,454  75.0 819 25.0
Country
Bangladesh 100 57.1 75 429 745.275, p < 0.001
Brazil 134 95.7 6 4.3
Egypt 70 66.0 36 34.0
Indonesia 289 90.0 32 10.0
Iran 198 773 58 22.7
Malaysia 1,199 771 357 229
Myanmar 47 68.1 22 319
Philippines 410 446 509 554
Thailand 107 915 10 8.5
Turkey 574  98.0 12 2.0
United Arab Emirates 196  63.2 114  36.8
Other 73 50.3 72 49.7
Religion
Islam 2,152 79.0 571 21.0 381.538, p < 0.001
Buddhism 333 80.8 79 19.2
Christianity 581 502 577 49.8
Hinduism 232 85.0 41 15.0
Other 99 73.9 35 26.1
Area of residence
Rural 970  62.7 576 373 104.509, p < 0.001
Urban 2,427 769 727 231
Employment status
Working 1,597  78.0 450  22.0 220.061, p < 0.001
Not working 819 623 495 37.7
Student 748 82.6 158 17.4
Other 233 53.8 200 46.2

How sufficient do you consider your income?

Sufficient 2,375  74.7 806 253 29.359, p < 0.001
Less sufficient 992 67.0 488  33.0

Sufficient DHL (total score)

Limited 1,286  63.0 754 37.0 166.543, p < 0.001

(Continued)
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TABLE 2 (Continued)

“I think everyone should be vaccinated
according to the national vaccination

schedule”
Yes  No/don’t know
n % n % x2, p-value
Sufficient 2,043 80.1 506 19.9
Subscale 1: Information seeking
Limited 1,066 61.4 669  38.6 161.694, p < 0.001
Sufficient 2,325 787 631 21.3
Subscale 2: Adding self-generated content
Limited 1,396 69.2 622 30.8 20.969, p < 0.001
Sufficient 1,951 752 642 2438
Subscale 3: Evaluating reliability
Limited 1,294 63 761 37 159.181, p < 0.001
Sufficient 2,091  79.6 536 20.4
Subscale 4: Determining relevance
Limited 946  59.9 634  40.1 184.176, p < 0.001
Sufficient 2,441 78.6 663 214

Missing values: Income (n = 39), total DHL score (n = 111), subscales 1 (n = 9), subscales
2 (n = 89), subscales 3 (n = 18), and subscales 4 (n = 16).

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

Sufficient DHL (Model 1)

Overall DHL

Subscale 1: Information seeking

Subscale 2: Adding self-generated content
Subscale 3: Evaluating reliability

Subscale 4: Determining relevance
Observations

Pseudo R?

Hosmer-Lemeshow chi-squared

Adjusted for age, sex, education, country, urban/rural, employment status. and income.

4,553
0.181
8.38 (df =8), p =0.397

#The outcome variable is “intention for vaccination”, Yes = 1, No/Don’t know = 0 (reference).

“

“p < 0.001.

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
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Sufficient DHL subscales(Model 2)

1.64*+* (1.41, 1.90)

1.12 (0.92, 1.36)
1.10 (0.92, 1.30)
1.16 (0.95, 1.42)
1.48** (1.21, 1.80)
4,553
0.185
2.68 (df =8),p =0.953

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;
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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.

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
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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
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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
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(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

details. The
sections: (1) socio-demographic characteristics
and medical history and (2) perception of COVID-19
vaccine effectiveness.

or contact questionnaire was structured

into two

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
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the extent of health impairment. All of these were considered the
predictor variables.

QOutcome 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.

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
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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%).

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.

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.

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:

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

e 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.
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TABLE 1 Comparative description of participants’ demographics according to rural and urban areas.

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 (0.6%) 306 (7.9%)

Islam 3,470 (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 (42%)

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 (9.2%) 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
Not atall

Severely impaired

926 (16%)
1,823 (32%)
357 (6.3%)

387 (21%)
332 (18%)
189 (10%)

539 (14%)
1,491 (39%)
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’t tell whether they had any health impairment due to this

chronic disease or not. ***2,567 patients (45%) of participants didn’t answer the question regarding the extent of health impairment.

e A good relationship with the socio-economically stable

group has decreased the odds of trusting the vaccine’s

effectiveness by 32%.

e Sufficiency of income levels of the participants showed 22%

lower odds on trust in vaccine effectiveness for controlling

the infection.
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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.
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TABLE 2 Comparative description of participants’ online activity related to COVID-19 and vaccine according to rural and urban areas.

Characteristics Overall (n = 5,673) Rural (n = 1,804) Urban (n = 3,869) p-value
Using social media >0.9
Frequent 801 (14%) 256 (14%) 545 (14%)

Low 4,872 (86%) 1,548 (86%) 3,324 (86%)

Trust on online information <0.001
No 1,262 (22%) 349 (19%) 913 (24%)

Yes 4,411 (78%) 1,455 (81%) 2,956 (76%)

Satisfaction with online information related to COVID-19* <0.001
Dissatisfied 469 (8.3%) 154 (8.5%) 315 (8.1%)

Neutral 1,860 (33%) 561 (31%) 1,299 (34%)

Satisfied 1,736 (31%) 610 (34%) 1,126 (29%)

Very dissatisfied 361 (6.4%) 148 (8.2%) 213 (5.5%)

Very satisfied 328 (5.8%) 102 (5.7%) 226 (5.8%)

Language used in searching information online <0.001
English 1,372 (24%) 557 (31%) 815 (21%)

Not English 4,301 (76%) 1,247 (69%) 3,054 (79%)

Experience of searching COVID-19 information online <0.001
Difficult 3,126 (55%) 1,072 (59%) 2,054 (53%)

Easy 2,547 (45%) 732 (41%) 1,815 (47%)

Surfing different websites for COVID-19 information 0.8
No 3,324 (59%) 1,062 (59%) 2,262 (58%)

Yes 2,349 (41%) 742 (41%) 1,607 (42%)

Surfing WHO website for COVID-19 information 0.4
Frequently 3,543 (62%) 1,142 (63%) 2,401 (62%)

Rarely 2,130 (38%) 662 (37%) 1,468 (38%)

Effectiveness of online posting 0.017
No 2,369 (42%) 712 (39%) 1,657 (43%)

Yes 3,304 (58%) 1,092 (61%) 2,212 (57%)

Ability to effectively express thoughts about vaccine through social media 0.085
No 3,032 (53%) 934 (52%) 2,098 (54%)

Yes 2,641 (47%) 870 (48%) 1,771 (46%)

Good relationship with <0.001
Lower socioeconomic group 2,125 (37%) 770 (43%) 1,355 (35%)

Higher socioeconomic group 3,548 (63%) 1,034 (57%) 2,514 (65%)

*919 patients (16%) of participants didn’t answer the question regarding online information satisfaction.

e Participants’ trust in online information regarding COVID e Participants residing in urban areas had a
and vaccine information had 16% lower odds on trust in the 34% higher chance of believing that there was
vaccine effectiveness. no need for vaccination for post-COVID-19

patients.

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.
all variables’ the

Adjusting other

found that:

impacts, study
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e Males had 14% higher odds of believing that there was no
need for vaccination.

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

by 1%.
e Less social media app wusers had 42% higher
odds of wunbelief in need for vaccination for

post-COVID-19 patients.
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FIGURE 1
Country-wise distribution of participants in rural and urban area.

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,

effective online posting significantly affected the perception of
no vaccination requirement for post-COVID patients. Adjusting
all other variables, the study found that:

e 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

employment, frequency of using social media, surfing WHO the belief in no need for vaccination than all other people

websites for COVID-related information, and participants’ who got vaccinated.
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FIGURE 2
Participants’ response on COVID-19 vaccine.
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e Occasional visitors of the WHO website showed 32% lower
odds of believing that they had not been vaccinated when
all other people got vaccinated.

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

Characteristics AOR (95% CI) p-value
Age (in years) 0.96 (0.95-0.97) <0.001
Employment

Unemployed —

Employed (Full time) 1.29 (1.09-1.54) 0.004
Employed (Part time) 1.46 (1.15-1.86) 0.002
Searching for employment 1.11 (0.83-1.48) 0.5
Other 0.94 (0.75-1.17) 0.6
Retired 1.81 (1.11-2.90) 0.014
Student 2.07 (1.72-2.49) <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) 0.5
Less sufficient 0.88 (0.72-1.09) 0.2
Other 1.19 (0.65-2.18) 0.6
Sufficient 0.78 (0.64-0.94) 0.010
Experience of searching COVID-19 information online

Difficult —

Easy 0.76 (0.67-0.86) <0.001
Surfing different websites for COVID-19 information

No —

Yes 1.35(1.18-1.53) <0.001
Trust on online information

No —

Yes 0.84 (0.72-0.99) 0.040

AOR, Adjusted odds ratio; CI, Confidence interval.

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,

Frontiersin Public Health

114

10.3389/fpubh.2022.958668

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

Characteristics AOR (95% CI) p-value
Residence

Rural

Urban 1.34 (1.18-1.53) <0.001
Gender

Female

Male 1.14 (1.01-1.29) 0.041
Age (in years) 0.99 (0.99-1.00) 0.019
Using social media

Frequent

Low 1.42 (1.18-1.71) <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 1.18 (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, Adjusted odds ratio; CI, Confidence interval.

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

Characteristics AOR (95% CI) p-value
Language used in searching information online

English

Not English 1.29 (1.10-1.51) 0.002
Employment

Unemployed

Employed (Full-time) 1.01 (0.86-1.19) >0.9
Employed (Part-time) 1.15(0.89-1.51) 0.3
Searching for employment 0.67 (0.50-0.90) 0.007
Other 0.75 (0.60-0.94) 0.014
Retired 1.37 (0.93-2.06) 0.12
Student 4.16 (3.11-5.64) <0.001
Effectiveness of online posting

No

Yes 1.58 (1.37-1.82) <0.001
Using social media

Frequent

Low 1.39 (1.15-1.68) <0.001
Surfing WHO website for COVID-19 information

Frequently

Rarely 0.68 (0.59-0.79) <0.001

AOR, Adjusted odds ratio; CI, Confidence interval.

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
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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

frontiersin.org


https://doi.org/10.3389/fpubh.2022.958668
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Marzo et al.

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 governments 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
in controlling COVID-19
rural and urban communities

toward vaccine effectiveness

spread in in countries
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The
vaccine is the most appropriate approach for preventing

with different socioeconomic and cultural contexts.

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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"Antibiotics are for everyone, our
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will be in big trouble”: Building
on community values for public
engagement on appropriate use
of antibiotics in Singapore
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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% Cl 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% Cl 1.18-2.86, P = 0.007). Continuity of care was observed to
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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.

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

Abbreviations: AMR, Antimicrobial resistance; COVID-19, Coronavirus
disease 2019; FGD, Focus group discussion; GP, General practitioner;
SDM, Shared decision-making; SRQR, Standards for Reporting Qualitative

Research.
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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
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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.

Opverall, 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 conducted during the COVID-19
pandemic (November 2020-January 2021), after a national

survey was

lockdown was lifted. Working adults, who were previously
office-based,
mode. Majority of students enrolled in higher learning

remained mostly in a “work-from-home”
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
FGDs

September 2020 with strict compliance to the nation’s safe

transmission. were resumed and completed in
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.
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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
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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?.”
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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 an