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the Kingdom of Saudi Arabia: an
epidemiological study using the
Theory of Planned Behaviour

Reem S. AlOmar™, Amal S. AlHarbi?, Layla A. Abu Abdullah?,
Sarah M. Almugbil?, Zahra S. Albahrani?, Hawra M. Aldar?,
Fatimah S. Alzouri?, Manar A. Al-Shiban?, Nouf A. AlShamlan?,
Marwa M. Shafey?, Assim M. AlAbdulKader! and Nijr S. Alotaibi?®

!Department of Family and Community Medicine, College of Medicine, Imam Abdulrahman Bin Faisal
University, Dammam, Saudi Arabia, 2College of Medicine, Imam Abdulrahman Bin Faisal University,
Dammam, Saudi Arabia, *National Program for Community Development — Tanmiah, Riyadh,

Saudi Arabia

Introduction: Older adults aged 65years and above are among the most
vulnerable to adverse outcomes and death following a COVID-19 infection. The
weekly epidemiological updates by the World Health Organisation show that
the continued emergence of concerning subtypes of the virus indicates that
the pandemic remains a public health concern and the public should continue
to comply with personal preventive measures (PPMs). This study applies the
Theory of Planned Behaviour (TPB) which is rooted in the field of Public Health,
Epidemiology, and Preventive Medicine to Saudi older adults to predict their
health behaviour.

Methods: This behavioural epidemiological study recruited older adult participants
aged 65years of age and above. A tool which consisted of sociodemographic and
health-related questions, as well as questions regarding the components of the TPB,
namely, Attitude, Subjective Norm, Perceived Behavioural Control was used. Bivariate
analyses, followed by unadjusted and adjusted multivariable logistic regression
analyses were performed to derive odds ratios and 95% confidence intervals.

Results: The total number of participants was 502. The mean age was 70.34 years,
with similar distributions between males and females. In total, 52.2% intended
to practice PPMs, whereas only 48% had a good practice. Also, 56% had a
favourable Attitude towards PPMs, 61.4% had a positive Subjective Norm and
39.8% had perceived they had a high control over their behaviour. Females,
and high educational status were predictors for high intention to practice PPMs
(OR=159, 95% CI=1.01-2.52 and OR=2.72, 95% Cl=144-5.16 respectively).
Further predictors included Attitudes, Subjective Norm and Perceived Behavioural
Control. Results also show that intention to practice was significantly associated
with a lower odd of practicing PPMs (OR = 0.06, 95% Cl = 0.04-0.10).

Conclusion: Current findings highlight the need to continue with public health
efforts targeting vulnerable older adults. Also, the fact that intention negatively
predicted practice highlights the need for further behavioural epidemiological
studies addressing the intention-behaviour gap.
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Introduction

Disease prevention is crucial in various aspects of life and health.
Ever since the emergence of the coronavirus disease — 2019 (COVID-
19) in late December of 2019, and it being announced as a pandemic
in March of 2020, over 770 million confirmed cases and almost 7
million deaths have been registered (1, 2). This disease originates from
a single-stranded RNA virus that is able to cause respiratory,
gastrointestinal and central nervous system infections in its host (3).
Due to the virus’s ability to rapidly spread and evolve, it remains a
public health priority to this day.

Very early on, specific groups of people were understood to be at
a higher risk of mortality after a COVID-19 infection. These groups
include older adults aged 65 years of age and above, patients with
comorbidities as well as immunocompromised patients (4, 5).
Therefore, preventive measures have been put in place, with the World
Health Organisation (WHO) leading global efforts by setting up
periodic bulletins with guidelines, as well as establishing the
COVID-19 dashboard, and the United Nations supporting national
preparedness and response plans to countries worldwide (1, 6).
During the early stages of the pandemic, and while vaccines were still
under development, the primary focus was on non-pharmaceutical
interventions (7). These were steps that could be taken to mitigate and
control the spread of the disease, and consequently alleviate its burden
and allow time to develop the much-needed vaccines and treatments.

The Kingdom of Saudi Arabia (KSA) was among the first countries
to proactively implement preventive measures that were — in those
early stages — considered unprecedented. For example, two months
before the detection of any cases in the country, a national committee
with members from different governmental agencies had been
entrusted with overviewing global updates and providing
recommendations in preparing for the possibility of cases locally (8).
Upon the discovery of the first case, all entry points to the two holy
cities of Makkah and Madinah were suspended and international
flights were cancelled, shifting schools and other educational
institutions to remote learning as well as nationwide curfews (8, 9).
Furthermore, health campaigns over official governmental social
media accounts and text messages were streamed daily to raise public
awareness and to remind everyone to abide by national preventative
measures (8, 10). These measures have greatly assisted in reducing and
controlling the spread and potential further burden of the disease (9).

The Theory of Planned Behaviour (TPB) is a theory that attempts
to draw the framework for predicting adherence and compliance to
preventive measures (11). This theory is a conceptual model that was
established in 1980 as an extension of the Theories of Reasoned Action
to explain the effect of information and motivation on behaviours (12).

Even though this theory has been extensively studied in several
countries, very few studies within the KSA are found, and none have
studied older adults specifically and/or preventive measures in general.
For example, it has been applied to dental healthcare workers to
examine the factors associated with infection control behaviour (13),
as well as among the general public to study their intent to receive the
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COVID-19 vaccine alone (13, 14). Although on the 5th of March of
2022, all restrictions have been scraped, the continued emergence of
concerning subtypes of COVID-19 and the fact that older adults
remain at risk of complicated outcomes and death compounded by the
lack of research on this specific vulnerable population has given rise
to this research.

Therefore, this study will first provide a theoretical foundation for
the TPB within the context of COVID-19, and subsequently apply the
components of the theory to Saudi older adults to examine their
intention to practice personal preventive measures (PPMs) as set out
by the Saudi health authority guidelines. The study will also discuss
the study’s findings and provide implications for public health policy.

Theoretical foundation

Several theories that attempt to predict health behaviours are
available in the medical literature. These include - but are not limited
to — the Health Belief Model, Technology Acceptance Model, and the
TPB (11, 15, 16). The TPB argues that behaviour is driven by the
intention to perform that particular behaviour forming what is
known as the individual’s “belief structure” (11). In the case of
COVID-19 preventive measures, this structure would be comprised
of Attitude towards preventive measures (i.e., their perceived
necessity), Subjective Norms (i.e., whether others support and
perform these measures), and Perceived Behavioural Control (i.e., the
extent of which the preventive measures are within the
individual’s control).

The TPB is related to the science of behavioural epidemiology
which has been emerging since the late 1970s (17, 18). Behavioural
epidemiology is under the umbrella of Public Health and consists
mainly of two concepts, the first is to identify the epidemiological
relationship between individual behaviour and disease occurrence,
and the second is the epidemiological study of the actual behaviour
itself (19). There is a vast literature supporting the application of this
theory to predict health behaviour in general and for COVID-19
specifically (12, 18, 20-22).

Materials and methods

Study design, setting, and study
participants

This behavioural epidemiological study employed a cross-
sectional design and was conducted in the Eastern region of the
KSA. The study setting were community health centres where older
adult participants attended routine physical examinations. Eligibility
for inclusion included both male and female participants who were
aged 65years and above, and that they were clear from any
neurocognitive disorders such Parkinson’s disease and dementia and
were capable of communicating verbally.
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Ethical considerations

The Imam Abdulrahman Bin Faisal University’s Institutional
Review Board approved the study (IRB-2022-01-294). The
participation was voluntary and there was no requirement to obtain
personally identifiable information. Consent to participate was
obtained from all participants. The study complied with the principles
of the Declaration of Helsinki.

Sample size and sampling technique

The minimum required sample size was 383. This was based on a
previous study in which the intention to practice PPMs was 52% (22),
with a precision of 5% and at an alpha level of 0.05. The Epi info
software version 7.0 was used for sample size calculations. Since the
study targets a delicate population, a non-probability sampling
technique was used to recruit participants.

Data collection tool and processes

The questionnaire was adapted from the WHO Survey tool and
guidance and incorporated recent international literature that had also
used the TPB within the context of COVID-19 (14, 20-24). Since
these studies were either on the general population or on specific
health workers, the authors had to adapt the tool to better represent
the older adults’ population who are the focus of this work. Three
experts namely, a geriatrician, preventive medicine consultant and a
public health consultant had reviewed the tool to check for its clarity
and appropriateness. Then, a pilot study was performed on a sample
of 10 participants aged 65 years and above, all questions were clear and
the average time to complete the tool was 8 min.

The first set of variables in the tool included questions on
sociodemographic and health-related characteristics. Also, the tool
asked whether the participants knew of a previous COVID-19
infection, and if yes, the perceived severity level of that infection
(mild, moderate or severe, i.e., hospitalised). The second set of
variables were pertaining to the TPB. These included questions on the
three main elements of the theory, namely, Attitude towards PPMs,
Subjective Norm and Perceived Behavioural Control. Attitudes may
be defined as the degree to which an individual holds a favourable or
unfavourable assessment of a particular behaviour. Subjective Norm
is the belief of whether other people within the community approve
or disapprove of a particular behaviour, whereas Perceived Behavioural
Control is the perceived difficulty or easiness of performing that
behaviour (11). PPMs against COVID-19 may be defined as those
measures that are known to protect and prevent infection and which
included the following six preventive recommendations; handwashing
with soap and water for a minimum of 20s, avoid touching eyes,
mouth, and nose when hands are not washed, staying at home if sick,
covering mouth and nose when coughing and sneezing, physical
distancing and self-isolation. Furthermore, the tool asked the
participants on their intention to practice these PPMs and whether
they already do so in the present time.

Data were collected through an online tool which allowed the
team to share the link within themselves during the data collection
period. In order to protect both the older adult participants and the
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team, guidelines were followed in terms of respiratory etiquette
and distancing.

Measurements

The Attitude to practice PPMs was measured using the six main
recommendations stated above on a five-point Likert’s scale. The
mean score was computed for each participant, and those who score
the overall mean and above were considered as having a good
Attitude, whereas those who scored below the mean were considered
to have a poor Attitude. As for Subjective Norm, it was based on two
questions, namely, if you were infected with COVID-19, would
you let people know? and how much do you trust the prevention
information issued by the MoH? These were both measured on the
five-point Likerts scale. Similar to Attitude, participants scoring
above the mean were considered to have a positive Subjective Norm
and participants scoring below the mean were considered to have a
negative Subjective Norm. The Perceived Behavioural Control
construct was similarly computed and was based on three questions,
namely, do you think COVID-19 would have a serious impact on
you and your family? Are you still worried about COVID-19 and
other large infectious diseases? And do you have the confidence to
protect yourself and your family against COVID-19 and other large
scale infectious diseases? (22, 24).

Intention to practice PPMs was measured based on the above six
PPM questions, and further questions were added that included the
use of antibiotics to prevent and treat COVID-19. These were
measured on a Likert’s scale and those who were intending had scored
above the mean. The current practicing of PPMs was a simple yes/no
response. This allowed us to differentiate between the intention and
actual practicing of these measures.

Data analyses

Descriptive statistics were computed as frequencies and
percentages for categorical variables and means + standard deviations
for continuous variables. The study had two outcomes, the first was
intention to practice PPMs and the second was the current practice.
Bivariate associations were performed to study the associations
between these outcomes and all elements of the TPB as well as
sociodemographic and health-related characteristics. Both unadjusted
and adjusted binary logistic regression analyses were performed for
the two outcomes of the study to compute the Odds Ratios (ORs) and
their accompanying 95% confidence intervals (CIs). The level of
significance was set at 0.05. All analyses were performed in Stata
Statistical Software version 15.0 (Stata Corp) (25).

Results

Sociodemographic and health
characteristics of study participants

The study included 502 participants. The mean age was 70.34 years

+5.85years. The distribution of males and females were very similar
(49 and 51% respectively). The majority of participants (44.40%) had
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TABLE 1 Sociodemographic and health characteristics of the older adult
participants.

Characteristics N (%)

Age (1, @) ‘ 70.34 (5.85)
Sex

Males 246 (49.00)

Females 256 (51.00)
Level of education

Read and write 145 (28.90)

High school 223 (44.40)

University graduate 126 (25.10)

Postgraduate 8(01.60)
Health care professional

Yes 14 (02.80)

No 488 (97.20)
Chronic disease conditions

Yes 378 (75.30)

No 124 (04.70)
Living circumstances

Alone 23 (04.60)

With a family 479 (95.40)
Perceived financial status

Bad 10 (02.00)

Fair 196 (39.00)

Good 229 (45.60)

Excellent 67 (13.30)
Know someone previously infected with COVID-19

Yes 438 (87.30)

No 64 (12.70)
Know someone who had died from COVID-19

Yes 215 (42.80)

No 287 (57.20)
History of previous COVID-19 infection

Yes 239 (47.60)

No 263 (52.40)
Severity of previous COVID-19 infection®

Mild 102 (42.70)

Moderate 100 (41.80)

Severe (Hospitalised) 37 (15.50)
Test confirmed previous infection®

Yes 201 (84.10)

No 38 (15.90)

“Frequencies and percentages are based on the 239 participants who had reported a previous
COVID-19 infection.

a high school degree and only 1.60% were postgraduates. Only 2.80%
reported that they once were healthcare professionals. With regards to
their health status, 75.30% reported the presence of a chronic disease
condition. Also, 4.60% were living alone and 45.60 of the total sample
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reported a “good” financial status, compared to only 2% who had
reported a bad financial status.

In total, 87.30% had known people who were previously infected
with COVID-19, and 42.8% had known someone who had died from
it. With regards to personal history, 47.60% reported a previous
COVID-19 infection, of those sub-sample of participants, 15.5% were
hospitalised due to the severity of the infection (Table 1).

Subjective Norm and Perceived
Behavioural Control and Attitude of the
study participants

The mean score for the Subject Norm was 8.44+1.68 (range
2-10). In total, 61.4% had a positive Subjective Norm. As for the
Perceived Behavioural Control, the mean was 8.33 +2.01 (range 3-13)
and 39.8% perceived that they had a higher control in their behaviour.
Whereas for the Attitude, the median score was 25.51 +4.83 (range
6-30) and 56% were found to have a favourable Attitude (Table 2).

Likewise, along the range of the five degrees of Attitudes towards
the PPMs, over half the participants (50.00 to 64.30%) strongly agreed
to most of them, except for physical distancing which showed the least
amount of agreement (43.60%). Physical distancing also showed a
higher proportion of strong disagreement compared to other
statements (05.20%).

Intention and practice on PPMs against
COVID-19

The mean score for the intention to practice PPMs was 29.44 +8.56
(range 10-50). In total, 52.2% had intended on practicing the stated
preventive measures. Along the range of the five degrees of intention,
50.8% had very likely intended to practice washing hands with soap and
water for at least 20s. Participants reported lesser percentages of being
very likely intending to avoid touching eyes, mouth, and nose with
unwashed hands (44.20%), as well as for using disinfectants to clean
hands when soaps are unavailable (35.3%). A large proportion of
participants exhibited being very unlikely to intend to use antibiotics to
prevent or treat COVID-19 (62.70 and 59.40% respectively) (Table 3).

With regards to the actual practice of PPMs, the analysis found
that the mean practice score was 15.62 £2.58 (range 10-20) and the
proportion of participants who had good practice were 48.0%. Hand
washing with soap and water for at least 20 min was reported among
80.1%, avoid touching eyes, nose, and mouth with unwashed hands
was stated among 71.1%. The least commonly reported practice was
using antibiotics to prevent COVID-19 (7.0%).

Factors associated with the intention to
practice PPMs against COVID-19 infection

Results shows statistically significant differences in the intention
to practice PPMs in relation to age, level of education, Attitude
towards PPMs, Subjective Norm, and Perceived Behavioural Control
(p <0.05). Given these results, Table 4 shows unadjusted and adjusted
logistic regression analyses of participants’ characteristics in relation
to intention to practice PPMs. The odds of intention were significantly
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TABLE 2 Attitude towards personal preventive measures against COVID-19 among older adult participants.

Personal preventive measures (PPMs)

Strongly disagree

Attitude N (%)

Disagree Not sure Agree Strongly agree

Washing hands with soap and water for at least 20s 15 (03.00) 39 (07.70) 28 (05.60) 150 (29.90) 270 (53.80)
Avoid touching eyes, mouth and nose with unwashed 12 (02.40) 35 (07.00) 22 (04.40) 162 (32.20) 271 (54.00)
hands
Staying at home (sick or having cold) 21 (04.10) 40 (08.00) 31 (06.20) 159 (31.70) 251 (50.00)
Covering mouth and nose when coughing or sneezing 8 (01.60) 15 (03.00) 14 (02.80) 151 (30.10) 314 (62.50)
Keep physical distancing 26 (05.20) 71 (14.10) 47 (09.40) 139 (27.70) 219 (43.60)
Self-Isolation 12 (02.40) 27 (05.40) 13 (02.60) 127 (25.30) 323 (64.30)
Overall Attitude towards PPMs

Favourable 281 (56.00)

Unfavourable 221 (44.00)

TABLE 3 Intention and practice of personal preventive measures against COVID-19 among older adult participants.

Personal preventive measures Intending to practice N (%) Practice N (%)
(PPMs) Very unlikely Unlikely  Not sure Likely Very likely Yes No
Wash hands with soap and water for at least 19 (03.80) 75 (11.40) 21 (04.10) 150 (29.90) 255 (50.80) 402 (80.10) 100 (19.90)
20s

Avoid touching eyes, mouth and nose with 32 (06.40) 81 (16.10) 15 (03.00) 152 (30.30) 222 (44.20) 357 (71.10) 145 (28.90)
unwashed hands

Use disinfectants to clean hands when soaps 83 (16.50) 93 (18.50) 18 (03.60) 131 (26.10) 177 (35.30) 284 (56.60) 218 (4340)
are unavailable

Disinfecting touchable surfaces 103 (20.50) 101 (20.10) 26 (05.20) 140 (27.90) 132 (26.30) 333 (46.40) 269 (53.60)
Wearing masks in public places 85 (16.90) 96 (19.10) 18 (03.60) 153 (30.50) 150 (29.90) 284 (56.60) 218 (43.40)
Avoid social gathering 148 (29.50) 159 (31.70) 32 (06.40) 104 (20.70) 59 (11.70) 182(36.30) | 320 (63.70)
Ensure physical distance in public places 80 (15.90) 121 (24.10) 18 (03.60) 141 (28.10) 142 (28.30) 288 (57.40) 214 (42.60)
Staying at home (when sick or with a cold) 179 (35.70) 171 (34.10) 27 (05.40) 79 (15.60) 46 (09.20) 111 (22.10) 391 (77.90)
Use antibiotics to prevent COVID-19 315 (62.70) 128 (25.50) 30 (06.00) 16 (03.20) 13 (02.60) 21 (04.20) 481 (95.80)
Use antibiotics to treat COVID-19 298 (59.40) 123 (24.40) 28 (05.60) 31 (06.20) 22 (04.40) 35 (07.00) 467 (93.00)

lower among the >70-year age group, although this was not significant
in the adjusted model. Sex arose as a factor where females were 59%
more likely to exhibit intention to practice PPMs (95% CI=1.0-2.52).
Also, the results show that the odds of intention increased with higher
education. With respect to the studied four components of the TPB, it
was observed that participants who had a favourable Attitude were
4.41 times more likely intending to practice PPMs (95% CI=2.89-
6.73). Also, higher odds were seen among participants who had a
positive Subjective Norm (95% CI=1.53-3.65). Similarly, the odds of
intention were 72.3% times higher among those participants with a
high Perceived Behavioural Control compared to their counterparts.

Factors associated with current practicing
of PPMs

Results show that there were statistically significant differences in
the current practicing of PPMs in relation to the level of education,
having been a healthcare professional, Attitude towards PPMs,
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Subjective Norm, and Perceived Behavioural Control and the
intention to practicing PPMs (p <0.05).

Given these results, Table 5 shows unadjusted and adjusted logistic
regression analyses of participants’ characteristics in relation to the
current practicing of PPMs. In the adjusted model, only three of the
four components of the TPB were statistically significant. Firstly,
participants with a favourable Attitude were 62.10% less likely to
report practicing PPMs (95% CI=0.22-0.63). For Perceived
Behavioural Control, participants who had reported a high Control
were 40% less likely to practice PPMs (95% CI =0.36-0.98). As for the
intention, participants who were intending to practice PPMs were
93.4% less likely to currently practice them (95% CI=0.04-0.10).

Discussion

Despite all scientific evidence, epidemiologically or biologically, on
the positive effects of preventive measures against COVID-19,
compliance with these measures remains variable. Cultural and
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TABLE 4 Unadjusted and adjusted binary logistic regression analyses of older adult participants predictors of the intention to practice personal
preventive measures against COVID-19 infection.

Predictors Intention to practice PPMs Unadjusted OR 95% Cl Adjusted OR = 95% ClI

Not Intending N (%) Intending N (%)

240 (47.80) 262 (52.20)

Age
<70 120 (42.40) 163 (57.6) Ref
>70years 120 (54.80) 99 (45.20) 0.60 ‘ 0.42-0.86 ‘ 0.76 ‘ 0.49-1.16
Sex
Males 119 (49.58) 126 (51.20) Ref
Females 121 (50.42) 136 (53.10) 1.07 ‘ 0.76-1.53 ‘ 1.59 ‘ 1.01-2.52
Level of education
Read and write 85 (58.60) 60 (41.40) Ref
High school graduate 104 (46.60) 119 (53.40) 1.62 1.06-2.47 2.17 1.28-3.70
University/Postgraduate 51 (38.10) 83 (61.90) 2.36 1.42-3.72 2.72 1.44-5.16
Health care profession
Yes 5(37.70) 9 (51.30) Ref
No 235 (48.20) 68 (54.80) 1.67 ‘ 0.55-5.06 ‘ 1.02 ‘ 0.24-4.30
Chronic diseases
Yes 184 (48.70) 194 (51.30) Ref
No 56 (45.20) 68 (54.80) 0.86 ‘ (0.57-1.30) ‘ 0.93 ‘ 0.57-1.52
Attitude towards PPMs
Unfavourable 154 (69.70) 67 (30.30) Ref
Favourable 86 (30.60) 195 (69.40) 521 ‘ 3.55-7.64 ‘ 4.41 ‘ 2.89-6.73
Subjective Norm
Negative 128 (66.00) 66 (34.00) Ref
Positive 112 (36.40) 196 (63.60) 3.39 ‘ 2.32-4.94 ‘ 2.30 ‘ 1.53-3.65
Perceived Behavioural Control
Low 166 (55.00) 136 (45.00) Ref
High 74 (37.00) 126 (63.00) 2.07 ‘ 1.44-2.99 ‘ 1.72 ‘ 1.13-2.61

behavioural factors play an important role in this variability. To the best
of our knowledge, this is the first study to apply the TPB to predict
adherence to public health preventive measures against the COVID-19
infection in the older adults’ vulnerable population. We examined both
the intention as well as the actual current practicing of PPMs. It is also
important to note that the collection of the data was past the date at
which the government had scraped all restrictions, hence the results
presented here show the attitudes and beliefs of the participants long
after the extensive health campaigns and the COVID-19 public
concern. Several important findings have been found regarding the
intention and practice towards PPMs among the older adult
Saudi population.

In our study, we found that over half the participants had intended
to practice PPMs. These figures are very similar to those of studies in
parts of Africa (22, 26), but are in stark contrast to those in the US
where the national average intent to comply with four
recommendations, namely, washing hands, social distancing, cough
etiquette and stay at home was over 80% (27). These differences may
be due to fatality differences between the two regions which may have
played a role in the increased intention in the US.
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Factors associated with the intention to
practice PPMs against COVID-19

Our study analysed factors predicting older adults” intention to
practice PPMs. We found that females were more likely to intend to
practice PPMs, and those with higher education had an even greater
odd of intention. This aligns with another that showed that women,
and those with higher educational attainment, were more likely to
adopt preventive measures (28). Rooted within the TPB, our findings
also revealed that participants with a favourable Attitude were more
likely to intend to practice PPMs. This underlines the impact of
personal Attitudes on health behaviours, as confirmed by multiple
studies, which found that positive Attitudes towards preventive
measures significantly increased their adoption (29, 30). The role of
social factors was also highlighted in our study. Participants with
positive Subjective Norms were more likely to intend to practice PPMs
against COVID-19, supporting the findings of a previous study which
reported that positive social norms significantly influenced the uptake
of preventive measures (31). Lastly, our study showed that older adults
with high Perceived Behavioural Control were more likely to intend
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TABLE 5 Unadjusted and adjusted binary logistic regression analyses of older adult participants predictors of the current practicing of personal
preventive measures against the COVID-19 infection.

Predictors Currently practicing PPMs Unadjusted OR  95% CI Adjusted OR 95% ClI

Not Practicing N (%) = Practicing N (%)

261 (52.0) 241 (48.0)

Age
<70 157 (55.50) 126 (44.50) Ref
>70years 104 (47.50) 115 (52.50) 1.37 ‘ 0.96-1.96 ‘ 0.89 ‘ 0.53-1.48
Sex
Males 124 (50.40) 122 (49.60) Ref
Females 137 (53.50) 119 (46.50) 0.88 ‘ 0.62-1.25 ‘ 0.69 ‘ 0.40-1.20
Level of education
Read and write 62 (48.80) 83 (57.20) Ref
High school graduate 113 (50.70) 110 (49.30) 0.72 0.47-1.10 0.77 0.41-1.44
University/Postgraduate 86 (64.20) 48 (35.80) 0.41 0.25-1.04 0.49 0.23-1.05
Health care profession
Yes 11 (78.60) 3(21.40) Ref
No 250 (51.20) 238 (48.80) 0.28 ‘ 0.07-1.04 ‘ 0.17 ‘ 0.02-1.14
Chronic diseases
Yes 191 (50.50) 187 (49.50) Ref
No 70 (56.50) 54 (43.50) 0.78 ‘ 0.52-1.18 ‘ 1.20 ‘ 0.66-2.18
Attitude towards PPMs
Unfavourable 68 (30.80) 153 (69.20) Ref
Favourable 193 (68.70) 88 (331.30) 0.20 ‘ 0.13-0.29 ‘ 0.37 ‘ 0.22-0.63
Subjective Norm
Negative 73 (37.60) 121 (62.40) Ref
Positive 188 (61.00) 120 (36.00) 0.38 ‘ 0.26-0.55 ‘ 0.88 ‘ 0.51-1.46
Perceived Behavioural Control
Low 133 (44.00) 169 (56.00) Ref
High 128 (64.00) 72 (36.00) 0.44 ‘ 0.30-0.63 ‘ 0.60 ‘ 0.36-0.98
Intention to practice
Not intending 45 (18.80) 195 (81.20) Ref
Intending 216 (84.20) 46 (17.60) 0.04 ‘ 0.03-0.07 ‘ 0.06 ‘ 0.04-0.10

to practice PPMs against COVID-19, indicating the importance of
individuals’ confidence in their ability to perform preventive
behaviours. This complements the findings of a local study which
found that perceived control significantly impacted the adoption of
preventive measures (32). Overall, our findings confirm and expand
upon existing literature, emphasizing the role of sex, education,
Attitudes, social norms, and perceived control in influencing older
adults’ intention to practice PPMs against COVID-19.

Factors associated with the current
practice of PPMs against COVID-19

With regards to the current practicing of PPMs, we found that,
among the study participants, those with a favourable Attitude towards
PPMs were about two-thirds less likely to practice PPMs. This
contradicts the findings of previous studies, which demonstrated a
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positive correlation between Attitudes towards PPMs and their
adoption (28, 31). We also found that participants who had a Perceived
Behavioural Control were less likely to practice PPMs. This is in stark
contrast to the findings of previous studies which highlighted that
Perceived Behavioural Control was a significant predictive factor in the
adoption of PPMs (30, 33). These studies suggested that individuals
who believe they have the skills and resources to perform PPMs are
more likely to do so. Interestingly, our study showed that participants
who reported intending to practice PPMs were almost two times less
likely to actually practice PPMs against COVID-19. This divergence
between intention and behaviour contradicts the findings of a Turkish
study which found a strong positive correlation between intentions and
subsequent behaviour, particularly around health-related actions (34).
It is interesting to find that in an Ethiopian study, although those who
intended to practice PPMs were more likely to actually practice it, this
association was not significant in their adjusted model (22). It is
important though to note that the mean age in the first study was only
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38.76 years, and in the second study it was 42.67 years, whereas in our
study the mean age was 70.36 years. Notably, this divergence between
intention and practice is not unheard of, the intention-behaviour gap
is a phrase that describes the failure of intentions to be translated into
actions (26). It maybe that the older adult population as a defined
group possess specific behavioural characteristics unique to all other
age groups. Overall, our unexpected findings highlight a complex
interaction between Attitudes, Perceived Behavioural Control,
intentions, and actual behaviour in the practice of PPMs among older
adults. These findings suggest that other factors might be influencing
the adoption of PPMs and that further research especially in the
intention-practice gap is needed to fully understand these dynamics.

Implications and future directions

Although literature focusing on the role of the TPB during the
pandemic is flourishing, there is a lack of research focusing on the
older adult population. The current finding in that intention does not
necessarily mean practice is extremely important to investigate in
further epidemiological studies for this particular vulnerable
population. Public health agencies within the KSA should continue its
efforts to raise awareness through communication plans regarding the
importance of adopting these preventive measures even long after
lifting all restrictions. These communication plans should incorporate
the role of friends and family especially since social constructs have
been found to be associated with adoption of preventive measures.
Furthermore, epidemiologists should further conduct behavioural
epidemiological studies that would further suggest practical
recommendations for public health agencies and health authorities in
the KSA. Funded national surveys managed by experienced
epidemiologists would be particularly helpful in order to reach sample
sizes of sufficient and generally representative quality. Also, given the
current focus on the practice of Family and primary care physicians,
particularly with the expansion in preventive clinics, the role of these
healthcare practitioners is crucial in increasing both awareness and
promoting the health of older adults and other vulnerable groups.

Strengths and limitations

This is the first study to apply the TPB to the older adult population
in the KSA within the context of preventive measures against COVID-19.
However, the cross-sectional nature and the fact that both the intention
and the actual practice were taken at the same time does not allow for any
temporal associations to be made. Furthermore, the non-probability
sampling technique, albeit consciously chosen due to the sensitive nature
of our population, limits the generalisability of our results.

Conclusion

This study has shown that long after lifting all restrictions against
COVID-19 in the KSA, a little over half the older adult participants
intend to practice PPMs. It also showed that females, participants with
a higher education level, those with a favourable Attitude towards
preventive measures, positive Subjective Norm and high Perceived
Behavioural Control exhibited a higher odd of intending to practice
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PPMs. Most importantly, that intending to practice does not
necessarily mean actual practicing. We recommend that public health
agencies, health authorities and primary care physicians in the country
to continue the efforts to raise awareness of proper preventive
measures through customised communication plans. Also, the role of
epidemiologists in terms of behavioural epidemiological studies
should not be neglected.
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Determining the nurses’
perception regarding the
effectiveness of COVID-19
protocols implemented in
Eastern Province: Saudi Arabia

Afnan Aljaffary®, Tahani Al Elaiwi', Noot AlOtaibi?,
Fatimah AlAnsari!, Arwa Alumrant® and Khaled F. Salama?

!Health Information Management and Technology Department, College of Public Health, Imam
Abdulrahman Bin Faisal University, Dammam, Saudi Arabia, 2Environmental Health Department,
College of Public Health, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia

Background: The global impact of Coronavirus Disease 2019 (COVID-19)
has been profound, affecting public health, the global economy, and overall
human life. Past experiences with global pandemics underscored the
significance of understanding the perception of HCWs and hospital staff
in developing and implementing preventive measures. The World Health
Organization (WHO) provided protocols to manage the spread of COVID-19
and assist healthcare workers and health systems globally in maintaining
high-quality health services.

Objective: This study aims to assess nurses’ perception, awareness, and
compliance regarding the implementation of COVID-19 protocols and
explore factors influencing their perception.

Methodology: A quantitative cross-sectional survey-based study was
conducted, distributing a constructed survey among nurses in the Eastern
Province of Saudi Arabia.

Results: Out of 141 participants, most adhered to protocols such as hand
sanitization, social distancing, and proper personal protective equipment
(PPE) usage. The predominant age group among respondents was 31 to
40years (n =71, 50%). A significant portion of participants reported holding
a bachelor's degree (n=86, 61%), with only 14% possessing advanced
degrees (n=19). Nearly a third of the nurses in the study had accumulated
6 to 10years of professional experience (n=49, 34.8%). A noteworthy
percentage of nurses were engaged in daily shifts exceeding 8h (n=98,
70%). Gender differences were observed, with females exhibiting a higher
tendency to avoid shaking hands and social gatherings. Saudi nationals were
more inclined to shake hands and engage in gatherings. Non-Saudi nurses
and those aged between <25 to 40years demonstrated proper donning/
doffing practices. Nurses with over 6years of experience avoided social
gatherings, while those working >8 h adhered better to PPE usage, proper
donning/doffing, and disposal of PPE in designated bins.

Conclusion: Understanding COVID-19 protocols is crucial for tailoring
interventions and ensuring effective compliance with COVID-19 preventive
measures among nurses. More efforts should be made toward preparing the
healthcare nursing to deal with the outbreak. Preparing healthcare nursing
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with the right knowledge, attitude, and precautionary practices during the
COVID-19 outbreak is very essential to patient and public safety.

KEYWORDS

nurses, perception, COVID-19, protocols, preventive measures, PPE, hand hygiene

Introduction

The global impact of Coronavirus Disease 2019 (COVID-19),
stemming from severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2), has left an indelible mark on the world economy,
public health, and individuals’ quality of life. In a brief span, it has
placed an unprecedented burden on the global healthcare industry,
necessitating every healthcare worker (HCW) to be at the forefront in
managing the disease (1). The response to previous global pandemics
underscored the pivotal role of HCWs and hospital staff perception in
shaping and implementing protocols to address health crises (2).

In response to the COVID-19 outbreak, international health
organizations like the World Health Organization (WHO) issued
protocols to guide the management of COVID-19, aiding health
systems and HCW's worldwide in maintaining the delivery of high-
quality health services (3). Additionally, governments around the
world implemented national protocols to contain the spread and
impact of the pandemic. The global management of COVID-19
highlighted the effectiveness of a combination of non-pharmaceutical
interventions, including lockdowns, school closures, restrictions on
social gatherings and international travel, and robust information
campaigns (4, 5). However, despite their effectiveness in curbing
infections, these foundational protocols and policies fell short of
completely halting the virus’s spread and containing the disease (6).

The timing of protocol implementation was crucial, with evidence
demonstrating that earlier implementation significantly influenced
virus control (7). HCWs exhibited outstanding performance in
executing preventive protocols while addressing the clinical demands
of the pandemic. Notably, there was a significant increase in HCWs’
adherence to preventive measures such as hand hygiene and the
proper use of personal protective equipment (PPE) (8, 9). However,
the swift adoption of protocols brought about various challenges.

HCWs, lacking prior experience in handling such diseases, faced
high levels of stress, mitigated to some extent by protocols such as
“disinfection efforts and isolation measures” that facilitated their work
and maintained focus (10). PPE and resource shortages emerged as
primary concerns, particularly in developing countries where these
shortages hindered the implementation of preventive protocols (11,
12).
Emergency Rooms (ER), hindered hospitals from implementing

Poorly designed infrastructure, including overcrowded

preventive measures such as social distancing (13, 14). Inadequate
training, especially for redeployed HCW3 facing increased workloads
or requiring proficiency in using PPE, added to the challenges of
managing the pandemic (2, 9, 11).

The spread of the pandemic has created drastic challenges and
changes in all aspects of life, especially in health professionals’
education. One of the most important challenges is the preparedness
and willingness of health professional nursing to work in infectious
disease outbreaks (13, 14).
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Therefore, assessing knowledge, attitude, and practices of health
professionals regarding any infectious outbreak has become a
fundamental step to setting an effective plan related to their
preparedness. The initial research on COVID-19 has demonstrated
that during unexpected natural crises and infectious diseases, health-
care professionals will make every effort to participate in the efforts to
control the outbreak and reduce the complications, but the less
consciousness of the risk of the infection.

Constant changes in suggested preventive guidelines and
protocols further complicated matters, causing confusion among
HCWs about which protocol to adopt and how to implement it,
leading to potential errors in handling cases (2). Nurses in Madrid
emphasized the importance of hospital management and leadership
considering feedback from frontline HCWs during the COVID-19
pandemic (15). Effective communication emerged as a crucial factor
in clarifying applied preventive measures, ensuring proper
implementation, avoiding misconceptions, and supporting HCW's
through this challenging period (1, 2, 15, 16).

Nationally, Saudi Arabia implemented extraordinary and stringent
preventive measures to safeguard citizens, ensure well-being, and
enhance awareness, influencing a strong commitment to applying
preventive measures (17). Papers highlighted that HCWs in
Saudi Arabia possessed sufficient knowledge and skills to manage the
COVID-19 outbreak (18, 19). Effective communication, leadership
coordination, proactive planning, HCWs training, skill development,
and the implementation of strict policies contributed to enhancing
HCWS attitudes toward controlling the pandemic (20).

While published papers worldwide shared experiences in
managing the COVID-19 outbreak, shedding light on various
protocols advised and implemented by national and international
agencies, including WHO and local governments, there remains a gap
in research focusing on the perception of healthcare workers regarding
the implementation of COVID-19 protocols in hospitals, particularly
in Saudi Arabia. This paper seeks to address this gap by determining
nurses perception, awareness, and compliance regarding the
implementation of COVID-19 protocols and exploring the factors
influencing their perception.

Methodology
Research design

This is a quantitative, survey-based, cross-sectional study among
nurses in the Eastern Province in Saudi Arabia. The survey used a
validated survey developed by Agarwal et al. (21). The survey
measures the nurses’ perception, awareness, and compliance regarding
the COVID-19 protocols and define the barriers in implementing
them at the hospital. Survey results were analyzed using Statistical
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Package for Social Sciences (SPSS) to test the association between
nurses’ socio-demographics and their awareness and perception of
COVID-19 protocols.

Study setting

Healthcare organizations operated during the pandemic of
COVID-19 in Saudi Arabia.

Participants

The participants were nurses who worked during the pandemic of
COVID-19 in hospitals located in Eastern Province, Saudi Arabia. The
sample size was 240. We distributed the survey through public social
media accounts, also public nurses’ WhatsApp groups. Due to the
scope of the study, we specifically targeted the nurses who faced or
contacted the patients during that time as they always have direct
contact with the patients and therefore, might be more exposed to get
the infection compared to other healthcare workers.

Instruments

An online survey was constructed based on a published
validated survey done by Agarwal et al. (21) to evaluate the
implemented preventive measures against COVID-19 among
healthcare workers in India. It has two sections starting with
Section A, which assesses the awareness and compliance toward the
preventive measures. In addition, Section B cover the barriers to
implementing these measures. Both sections cover the following
elements: “hand hygiene, social distancing, personal protective
equipment (PPE), gadgets/fomites, lifestyle, and exposure” The
elements of interest in this study are hand hygiene, social distancing,
and PPE, which are implemented as COVID-19 protocols in
hospitals in Saudi Arabia.

Ethics and limitations

The ethical approval was obtained from the Institutional Review
Board of Imam Abdulrahman Bin Faisal University; IRB-PGS-2021-
03-443. The main limitation of the study journey was its short period
as the study was conducted in one semester, which consequence in a
small sample size.

Analysis

Statistical Package for the Social Sciences (SPSS) software analyzed
numerical data. Descriptive analysis was performed to present the
participants’ characteristics, their reported practices in implementing
the COVID-19 preventive protocols (Section A), and their perceived
barriers toward implementing them (Section B). Furthermore, due to
the small sample size (22), bivariate analysis was done using Fisher’s
Exact test to assess the association between the participants’
characteristics and their perception and attitudes regarding the
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implemented COVID-19 protocols. Lastly, the significance of the
results were based on the value of p (value of p=<0.05).

Results

Out of the 141 nurses who completed the survey, 118 were females
(83.7%), almost half of the participants were Saudis (n=73). The
majority of respondents were between the age of 31 to 40years (n=71,
50%). Most of the participants indicated that they have a bachelor’s
degree (n=86, 61%), while only 14% had higher degrees (n=19).
Almost third of the nurses in the study had 6 to 10 years of experience
(n=49, 34.8%). A remarkable number of nurses worked more than 8 h
aday (n=98,70%%).

Section I: adherence to prevention
practices against COVID-19 infections
among healthcare workers

Half of the nurses in the study indicated that they rarely shook
hands when encountering a colleague (n=73); on the other hand, 22%
of them always or mostly did (n=31). Most nurses in the study
adhered to sanitizing their hands after meeting patients or touching
their surroundings (n=120, 85%), compared to only 5% who
occasionally or rarely did (n="7). Additionally, more than two thirds
of the nurses followed the appropriate steps when washing or
sanitizing their hands (n=112, 79%).

A considerable number of nurses kept at least 1 meter when
communicating with their colleagues (=96, 68%). Similarly, when
asked about meeting colleagues at work for lunch gatherings, almost
half of the nurses in the study mentioned that they occasionally or
rarely did (n=68), while 35% always or mostly did (n=49).

Most of the nursers in the study (more than 80%) followed the
proper steps for donning and doffing the PPE as per the guidelines,
wore adequate PPE during duty, wore masks inside the hospital
premises, cover both their nose and mouth with a mask while wearing
it, and indicated that they dispose of PPE in specified colored dustbins
after use according to guidelines (Table 1). More than half of the
nurses in the study mentioned that they changed their PPE and did
not reuse them in a single shift (n=70, 50%). More than third of the
nurses in the study mentioned that they always or mostly carry their
face shields/gowns/PPE to their duty room in the ward before
completely doffing (n=55, 39%).

Several variables are significantly associated with the participants
adherence to Hand Hygiene. Saudis have significantly higher average
adherence score to hand hygiene regulations compared to non-Saudis
(t=2.54, p=0.012). Younger participants have significantly better
hand hygiene adherence score compared to older participants
(f=3.085, p=0.049). Further, participants with less than 6 working
hours are more adherent to hand hygiene compared to more than 8
working hours (t=2.76, p=0.006, Table 2).

None of the variables in the study influence the adherence to
social distancing except the nationality. The results show that Saudis
are significantly more adherent to social distancing compared to
non-Saudis (¢=3.72, p=<0.001, Table 2).

In addition, Saudi participants in the study appear to
be significantly more adherent to Personal Protective Equipment
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TABLE 1 Frequency (%) of responses to the adherence questionnaire.

Domain Questions Always

Hand hygiene I shake hands while meeting 21 (14.9)

colleagues.

10.3389/fpubh.2023.1291261

Mostly

10 (7.1)

Commonly  Occasionally Rarely

16 (11.3) 21 (14.9) 73 (51.8)

I sanitize my hands after contact 104 (73.8)
with each patient and/or his/her

surroundings.

16 (11.3) 14 (9.9) 4(2.8) 3(2.1)

I properly follow the steps of 97 (68.8)

washing/sanitizing hands.

15 (10.6) 13 (9.2) 11(7.8) 5(3.5)

Social distancing | I maintain at least 1 m distance 66 (46.8)

with coworkers at the hospital.

30 (21.3) 24 (17) 10 (7.1) 11(7.8)

T have attended social gatherings 27 (19.1)
(meetings, lunch gatherings,
visiting other coworkers’ offices,

etc.) in the past two months.

22 (15.6) 24 (17.0) 29 (20.6) 39 (27.7)

Personal I follow the steps of donning and 89 (63.1)

protective dofting properly.

30 (21.3) 15 (10.6) 6(4.3) 1(0.7)

equipment
(PPE)

I wear adequate PPE during duty 103 (73.0)
(according to guidelines for my

ward and patients).

17 (12.1) 8 (5.7) 10 (7.1) 3(2.1)

I wear a mask inside hospital 106 (75.2)

premises.

12 (8.5) 10 (7.1) 8(5.7) 5(3.5)

1 cover both nose and mouth with 109 (77.3)

a mask while wearing it

15 (10.6) 5(3.5) 9(6.4) 3(2.1)

I reuse my gowns/PPE during my 28(19.9)

single-duty shift.

13 (9.2) 14 (9.9) 16 (11.3) 70 (49.6)

I carry face shields/gowns/PPE to 30 (21.3)
my duty room in the ward before

completely doffing.

25(17.7) 19 (13.5) 15 (10.6) 52(36.9)

I dispose of PPE in specified 93 (66)

colored dustbins after use

according to guidelines.

22 (15.6) 18 (12.8) 2(1.4) 6(4.3)

compared to non-Saudis (f=3.720, p=<0.001), and younger
participants show significantly better adherence to PPE compared to
older ones (f=3.227, p=0.043, Table 2).

Section II: reasons for adherence or
non-adherence to preventive practices
from COVID-19 infection among
healthcare workers

In this section, most nurses chose “not applicable,” which indicates
that they did not face any difficulty or had any reason for not adhering
to the applied COVID-19 protocols. Thus, the primary reported
barriers/reasons are presented below.

Hand hygiene

Out of the 141 nurses, 17.7% were unaware that COVID-19
spread through handshaking, and 11.3% were not convinced that it
does. Others felt it was inappropriate to refuse to shake another’s hand
(17.7%), and some had difficulty changing their habits (12.8%).
Moreover, 25.6% of respondents either were tired of continuously

Frontiers in Public Health

sanitizing their hands or did not have time due to their workload,
whereas 10.6% faced a lack of sanitizers at their organizations. About
following the sanitizing/handwashing steps, 17.7% did not find it
crucial, 13.5% felt it was exhausting, and 12.1% did not have to follow
all the steps (Table 3).

Social distancing

14.2% of the nurses pointed out that lack of space hindered their
ability to apply social distancing in hospitals and public places, and
17.0% found it hard to speak to others in public places. Additionally,
14.2% found it difficult to change their habits in the hospital, and
equally, 14.2% did not see the necessity to keep a 1-meter distance for
they wear their PPE all the time (Table 3).

Personal protective equipment (PPE)

Reasons for not wearing all the required PPE varied, starting with
unavailability of PPE (10.6%), nurses feeling uncomfortable while
wearing them (12.8%), or being unaware of the PPE guidelines (7.8%),
and 8.5% were not convinced that the required PPE safeguard against
COVID-19. Regarding wearing masks, 12.8% could not breathe easily,
specifically when covering their nose and mouth (22.0%), 9.2% felt hot
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TABLE 2 Association between the participants’ characteristics and their perception toward the implemented COVID-19 protocols.

Variables Freq. Nurses' adherence
n =141 (%) . o . .
Hand hygiene Social distancing Personal protective
equipment (PPE)
Mean (SD) Test (p- Mean (SD) Test (p- Mean (SD) Test (p-
value) value) value)
Gender
Male 23(16.3) 62(22) £=1.74(0.084) 55 (1.5) £=2.021(0.050) 55 (1.5) £=2.021(0.050)
Alth
Female 118 (83.7) 5.2(2.6) 47 (2.1) 47 (2.1)
Nationality
Saudi 73 (51.8) 5.8(2.3) t=2.54(0.012) 5.4 (1.8) t=3.72 (<0.001) 5.4 (1.8) t=3.720 (<0.001)
Non-Saudi 68 (48.2) 48(27) 4.0 (2.0) 42(2.0)
Age
<25-30 40 (28.4) 6.0(27) £=3.085 (0.049) 5.1(2.0) £=1.605 (0.205) 14.5 (5.4) £=3.227 (0.043)
31-40 71 (50.4) 53(2.7) 49(2.1) 12.0 (5.3)
41 and above 30 (21.3) 45(1.9) 43(1.9) 12.8 (3.9)
Education level
Diploma 36 (25.5) 5.8 (2.5) £=0.1.168 (0.314) 5.1(1.8) £=0.304 (0.738) 13.6 (4.8) £=0.503 (0.606)
Bachelor 86 (61.0) 5.1(2.7) 48(2.1) 12.6 (5.3)
Higher education 19 (13.5) 55(2.1) 4.8(2.0) 12.7 (5.1)
(MSc/PhD)
Years of experience
< 1-5years 47 (33.3) 55 (2.4) f=0.574 (0.565) 5.4 (1.8) f=3.018 (0.052) 13.3 (4.4) £=0.250 (0.779)
6-10years 49 (34.8) 55(2.9) 45(22) 126 (6.1)
11years or more 45 (31.9) 5.0 (2.3) 4.7 (1.9) 12.7 (4.7)
Working hours
<8h 43 (30.5) 6.2(2.5) 53(1.7) 53(1.7)
>8h 98 (69.5) 5.0 (2.5) t=2.76 (0.006) 47(2.1) £=1.733 (0.086) 47(2.1) =1.73(0.330)

Bold font indicates statistically significant results.

while wearing it, and 7.8% reported it sliding down from their nose.
Moreover, nurses reused PPE due to its shortage in their organizations
(19.9%) and long shifts (12.1%), whereas 14.2% did not see any risk in
doing so (Table 3).

16.3% of nurses reported the unavailability of a designated area to
doff, in addition to the need for an assistant or mirror to ensure proper
doffing (11.3%) as barriers to applying the appropriate steps, and only
10.6% found it unnecessary to follow the steps of donning and doffing.
When asked about PPE disposal, fatigue led 17.8% of nurses to not
dispose of PPE/masks in their appropriate bins. Besides, 29.0% of the
nurses pointed out the lack of designated bins. However, 13.5% were
unaware that masks should be disposed of separately, and similarly,
24.8% were confused about which bin they should throw the PPE in
Table 3.

Eighty-three percent of the respondents were female, in line with
other studies (23) which indicate that 90% of the workforce during
this COVID-19 crisis was female.

In the present study 69.5 of nurses spend longer working hours (>
8h) might affect the efficiency and effectiveness of the workforce in
delivering high-quality, safe care. A recent study in China about
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healthcare providers working longer hours due to the spread of
COVID-19 conveyed high symptom rates of depression, insomnia,
and work stress (24). An international study reported that when
nurses wear personal protective equipment (PPE), they usually take
4-6 working hours without a break. This is very critical to nurses’
well-being, since longer hours wearing PPE can cause fatigue, stress,
and exhaustion, making healthcare providers prone to causing
medical errors (25). Hence, nursing administration should organize
scheduling
health impairment.

staffing and to avoid mental and physical

Interestingly, in this study, demographics and work-related issues
mattered. Female nurses had better preventive behaviors than male
nurses as shaking hands with their colleagues. This distinction can
be attributed to the fact that, in Saudi tradition and culture, females
are more inclined to be healthcare providers than men (26). This result
is consistent with a United Nations policy brief that women are more
confident and have higher self-awareness about the impact of
COVID-19 on women. Caution should be taken in interpreting this
study, since only 16.3% of participants were male nurses, which means

the findings cannot be generalized.
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TABLE 3 Reasons for preventive practices among healthcare workers.

10.3389/fpubh.2023.1291261

What is/are the reason(s) for not being able to don and doff properly?

I do not know/remember the steps. 10 (7.1)
I believe they do not matter. 15 (10.6)
There is no dedicated doffing area. 23(16.3)
There is a lack of helping people/mirrors to help in doffing. 15 (11.3)
There is a lack of sanitizers. 8(5.7)
What is/are the reason(s) for not wearing adequate PPE?

I do not know about guidelines for wearing PPE. 11 (7.8)
1 do not believe adequate PPE protects me against COVID-19. 12 (8.5)
There are no guidelines for wearing PPE. 10 (7.1)
There is a lack of availability of PPE. 15 (10.6)
I find it uncomfortable to wear. 18 (12.8)
My long duty hours prevent its use. 9(6.4)
T do not get time to wear PPE. 3(2.1)
What is/are the reason(s) for not wearing a mask on the hospital premises?

T do not know if masks are protective against COVID. 6 (4.3)
I do not find it useful. 8(5.7)
I do not require it as I work in the administrative section. 7 (5.0)
There is a lack of availability. 9 (6.4)
I do not feel comfortable wearing it. 9 (6.4)
T have difficulty breathing while wearing it. 18 (12.8)
It gets hot while wearing them. 13 (9.2)
1 do not look good wearing it. 1(0.7)
Other reasons (Kindly specify): 1(0.7)
What is/are the reason(s) for not covering both nose and mouth while wearing masks?

1 do not know if both nose and mouth have to be covered. 9 (6.4)
1 do not find it useful. 9 (6.4)
T have difficulty breathing while wearing it. 31(22.0)
I do not feel comfortable wearing it. 13(9.2)
It slides down due to a loose fit. 11 (7.8)
Other reasons (Kindly specify): 1(0.7)
What is/are the reason(s) for not disposing of masks properly in waste-bin/separate bags?

T do not know if it should be kept properly in a waste bin/ separate bag. 19 (13.5)
I do not feel it is important to keep it properly. 9(6.4)
I get too tired after work. 13 (9.2)
1 do not find a suitable place to dispose of the mask. 27 (19.1)
What is/are the reason(s) for reusing gowns/PPE during a single shift?

T do not know that I should not reuse the same gown/PPE. 13(9.2)
I believe reusing them is not harmful. 20 (14.2)
There is a lack of availability of gowns/PPE. 28(19.9)
I have long duty hours. 17 (12.1)
What is/are the reason(s) for not disposing of PPE in specific bins?

I do not know how to dispose of PPE. 9(6.4)
I believe proper disposing of PPE does not matter. 8(5.7)
There is a lack of doffing area/dustbins. 14 (9.9)
T get confused regarding which PPE to dispose of in which bin. 35(24.8)
I get too tired after duty hours. 8(5.7)
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Discussion

In this study, we found that, nationality, age, and working hours
influence nurses’ different perceptions regarding the effectiveness of
COVID-19 protocols. Based on the perception of the nurses regarding
the COVID-19 protocol, we found that 79.4% of the respondents
followed the appropriate steps in washing their hands, and 85.1% wore
their PPE according to their guidelines as compared with Social
Distancing wherein only 16.1% of the participants keep at least a
meter when communicating. This means that participants perceive
both hand washing and wearing PPE as effective protocols against the
pandemic. Previous studies have concluded that nurses have
demonstrated outstanding performance in conducting preventive
protocols to meet the demands of the pandemic. Notably, nurses
increasingly adhere to preventive measures such as hand hygiene and
wearing PPE (8, 9).

Furthermore, the study reveals that more than 10 % of the
participants are not wearing all the required PPE because of its
unavailability. Previous researchers also noted that the shortage in
PPE and resources is a major concern for healthcare workers (11, 12).
In other words, one of the main reasons nurses are not wearing their
PPE despite having a positive perception of the protocol is because
there is a shortage of this resource.

The earliness of implementation determines the effectiveness of
COVID-19 protocols implemented in 2020 to 2021 in response to the
pandemic. We found that nurses trust PPE use as an effective
COVID-19 protocol; once they wear it, they do not see the need to
keep a I-meter distance or have social distancing anymore.
Researchers have proven that the earlier the protocols are
implemented, the more remarkable the impact (27). In addition,
COVID-19 protocols by
non-pharmaceutical interventions such as lockdowns, restricting

are more effective combining
social gatherings and international travels, school closures, and
strengthening information campaigns. As for healthcare workers,
previous studies noted that effective communication between HCWs,
patients, leadership, and team coordination and implementing strict
policies to avoid errors and control the pandemic are effective
COVID-19 protocols (21).

After comparing the social demographic with the nurse’s
perception of COVID-19 protocol, the education factor was found not
to influence nurses’ different perceptions regarding the effectiveness
of COVID-19 protocols. This finding is consistent with Olum et al.
(28) study, which revealed that there is no association between level
of education and compliance with COVID-19 protocols. This can
be justified by the fact that the level of knowledge about COVID19
precautions the level of knowledge about COVID-19 might be similar
irrespective of level of education of healthcare workers (28).

Although the gender is not significantly associated with social
distance practice in the present study females are more cautious about
shaking hands with their colleagues, which means that they are more
likely to social distance than their male counterparts. This can
be supported by another study which revealed that female nurses had
significantly higher good hand hygiene practice than male nurses (24).
It was justified that the higher compliance rate of hand hygiene among
females may also be associated with their propensity to practice
socially acceptable behaviors (25).

Moreover, non-Saudi nurses had more tendencies to shake hands
and attend gatherings with their colleagues than Saudi nurses.
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Therefore, non-Saudi nurses are more likely to not adhere to social
distancing protocols than Saudi nurses. In addition, Saudi nurses are
more likely to follow the proper steps in hand hygiene compared with
non-Saudis.

Nurses who are 25 to 40years of age avoid entering their duty
rooms with their face shields and are more likely to perform
appropriately donning than nurses 40years of age and above and
Nurses who were 31 years and above are less likely to reuse their PPE
for a single shift. Moreover, younger participants have significantly
better hand hygiene adherence scores compared to older participants.
We also found that the more experienced the nurses are, the more they
comply with the COVID-19 protocols. This finding is supported by
another study that has been conducted in Nigeria which revealed that
compliance with the preventive measure significantly increased as
nurses’ years of experience increased (29).

We also found that compared to nurses who worked more than
8h, those who worked for less than 8 h adhered more to hand hygiene.
This shows that nurses who are overburdened are less likely practicing
proper handwashing. Previous studies showed that not having
previous experience handling certain diseases impacted the HCWs’
perception and behavior on COVID-19 protocols; thus, experience
influences how nurses handle the pandemic (29).

In the present study, the overall compliance with PPE usage and
IPC measures in the nurses was 85.1%. However, the discrepancy in
compliance rates reported in different studies might be attributed to
the time factor. Some studies were conducted during the first wave of
the COVID-19 pandemic (30, 31).

High perception, good level of knowledge, and high compliance
rate reported among nurses in this study. Similar findings were
reported in Abdel Wahed et al. study conducted among HCWs in
Egypt (32).

Nurses in this study reported higher preventive practices in
dealing with COVID-19. These findings affirm a previous study
among healthcare workers in Saudi, and a recent study about
COVID-19 in India among students and health care workers, in
which, due to constant exposure and previous outbreak
experience with similar coronavirus disease, this nurses were able
to practice in their full clinical capacity and use preventive
measures (25).

This study revealed that good compliance with PPE usage, hand
hygiene, and IPC measures was independently predicted by nurses’
risk perception and knowledge about PPE usage and hand hygiene.
Likewise, Brooks et al. (33) review studied 56 papers and revealed
evidence that staff with higher concern about the risk of infection were
more likely to comply with the recommended measures. Similarly,
Webster et al. (34) review found that accurate knowledge about the
recommended performances, perception of susceptibility and severity
of being infected, and perception of benefits of compliance would
facilitate compliance.

The nurses did not see “availability of incorrect PPE sizes, feeling
uncomfortable and irritable when wearing PPE, as factors that
influence their practice of preventive measures against COVID-19. It
is vital to the importance to apply preventive measures and comply
with PPE usage, hand hygiene, and IPC measures that could minimize
the spread of the disease (35). Despite that negative influence of PPE
on nurses and some other psychological factors were reported by
Chan (36) in their study, which is not the case in the present study,
there is a need for improved knowledge through sufficient training in
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order to enhance compliance to the preventive measures to COVID-19
and stop all the improper practices that may spread the infection.

In accordance with the present study, the study of Al-Rawajfah
et al. (37), revealed that the overall knowledge of the health-care
students about the current COVID-19 is not optimal, as only about
one-quarter of the sample scored more than 75% of the
maximum score.

Variation in compliance rates reported in studies could also
be explained by the disparity in the studies methodology. Self-
reporting might overestimate the real compliance rate unlike assessing
an observed practice. Similar results revealed from the study of
Al-Mugheed et al. (26) who investigated the acceptance and attitudes
of nursing students toward the COVID-19 vaccine booster dose in
two Gulf Cooperation countries and showed that the total attitude
scores for the students ranged from 28 to 35, with a mean score of 15.8
(SD=2.5), representing 73% of the highest possible score, with 79.3%
classified as ‘positive attitude toward booster dose of COVID-19" as
vaccine booster might cause infection, vaccine booster ineffective,
worried about adverse effects and not safe were major barriers
influencing the acceptance of the COVID-19 vaccine booster.
However, preparing nursing students with positive attitude of
COVID-19 vaccine booster is very important to patient and
community safety.

Conclusion

The purpose of the current research is to define the nurses’
perception, awareness, and compliance regarding COVID-19
protocols implementation and explore the factors influencing their
perception. Through a quantitative, survey-based, cross-sectional
study, we identified the nurse’s perception regarding COVID-19
protocol, determined the effectiveness of COVID-19 protocols
implemented from 2020 to 2021, and compared nurses social
demographic with their perception toward COVID-19 protocols. As
a result, we found out that nurses perceive hand hygiene and wearing
of PPE as effective COVID-19 protocols and that, nationality, age, and
working hours influence nurses’ different perceptions regarding the
effectiveness of COVID-19 protocols.

These findings suggest that different social demographic factors
influence how nurses perceive COVID-19 protocols. Healthcare
providers should consider these differences in training nurses and
healthcare workers in adhering to COVID-19 protocols. For example,
since non-Saudis are less likely to social distance than Saudis, more
informative training should be given to non-Saudi nurses regarding
the importance of social distancing. Since nurses who are working for
more than 8h a day are less likely to follow the protocols, they should
be given more training and their perceptions should be considered
while implementing COVID-19 protocols in hospitals and healthcare
centers, in order to assure better adherence in their busy schedule.

The project’s strong points include filling in the research gap on
the perception of healthcare workers regarding the implementation of
the COVID-19 protocol in hospitals, especially in Saudi Arabia.
Moreover, we found social demographics that affect nurses’
perceptions of the protocols. However, the paper was based on a
structured survey; thus, presenting a limitation in the study. Future
researchers can conduct interviews to confirm the study’s findings and
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find a more in-depth explanation of why nurses provided the answers
they gave. Indeed, further study is required to understand nurses’
perceptions regarding the effectiveness of COVID-19 Protocols
implemented in Saudi Arabia.
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the rat head and duck neck
incident in China as an example
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Administration, South-Central Minzu University, Wuhan, China

In recent years, food safety accidents have occurred frequently in colleges
and universities, and students are prone to emotional resonance with food
safety. It triggered heated discussions among the whole society and gradually
formed a unique online public opinion on food safety in universities. After
food safety incidents broke out in universities, some universities deliberately
avoided responsibility or made mistakes in handling the incidents, which will
create greater risks of online public opinion. Therefore, this paper takes the “Rat
Head and Duck Neck” incident at Jiangxi Institute of Technology in China as an
example. The purpose is to study the dissemination of public opinion on food
safety online in universities and propose emergency countermeasures. Above
all, the food safety online public opinion is divided into five stages: incubation
period, burst period, spreading period, recurring period and dissipation period.
Then, methods such as text mining and cluster analysis were used to deeply
analyze the influencing factors at each stage of the development of food
safety online public opinion. And analyze the role of different subjects in the
development of public opinion based on the perspective of stakeholders. Finally,
this paper provides corresponding countermeasures for different stages of
online public opinion on food safety in universities, which provides suggestions
and references for university governance. This study found that: (1) The
resonance effect of online public opinion media on food safety in universities
is significant. (2) Public opinion on food safety in universities is repetitive. (3)
Improper response to food safety incidents in universities can easily trigger
negative secondary public opinion.

KEYWORDS

university food safety, rat head duck neck, life cycle theory, online public opinion,
emergency measures

1 Introduction

Currently, with the improvement of the economy and living standards, people pay more
and more attention to healthy diets. In public health, foodborne diseases have become one of
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the threats to public health security. Physiological diseases caused by
unhealthy food are explosive and aggregated, especially in developing
countries, bringing a heavy disease burden (1). As an important
educational institution in the country, colleges and universities are the
foundation for building an educational power and are responsible for
cultivating a group of intellectuals for society (2). Therefore, the
healthy development of students has become a common concern of
society. However, in recent years, food incidents in colleges and
universities have occurred frequently, causing concerns among
students and their families (3). As a gathering place for students,
colleges and universities will pose a threat to the lives and safety of
many students once a food safety incident occurs. At the same time,
students begin to fear performance in the cafeteria, which also brings
great psychological harm to students (4). In 2022, hundreds of Iranian
students suffered from food poisoning, which damaged the credibility
of universities and the government.' There have also been many food
safety incidents in universities in China. In September 2020, nearly a
100 students at Wuhu Vocational and Technical College in Anhui
suffered from vomiting, diarrhea and other poisoning symptoms after
eating in the canteen. This was caused by irregular food processing.
Therefore, it can be seen that colleges and universities have become
high-incidence areas for food safety accidents. For this reason, food
safety in colleges and universities has also attracted much attention
from the Chinese government. As early as 2003, China’s former
Ministry of Health issued the “Emergency Notice on Strengthening
the Supervision and Management of School Food Hygiene during
SARS Prevention and Control” Given the dire food safety situation in
colleges and universities, health and education administrative
departments at all levels are required to conduct safety inspections in
college canteens. Hygiene problems discovered during inspections
should be corrected promptly to help schools improve their food
hygiene management levels. In 2023, the State Council of China
revised the “Measures for Evaluation and Assessment of Food Safety
Work?” This aims to implement the “Four Strictest” requirements for
food safety and strengthen local government territorial management
responsibilities. Improve the ability to supervise the entire process
from farmland to table, continuously improve the level of food safety
throughout the chain, and ensure the health and life safety of the
people.” However, compared with food safety problems in other fields,
food safety problems in universities have more serious consequences.
The reason is that this poses a threat to the life and health of the
majority of students, and its impact is sudden and widespread, which
may further lead to the occurrence of mass infectious diseases. Food
safety in colleges and universities is directly related to the lives and
health of students, and it also involves the concerns of countless
students’ families. At the same time, students, as the main active force
on the Internet, will expose food safety accidents in school cafeterias
and require schools to publicly solve food safety problems, thus
forming a larger online public opinion on food safety in colleges and
universities. After the outbreak of food safety accidents in universities,
relevant departments intentionally avoided responsibilities or
mishandled the incidents, thereby creating greater risks of public
opinion on university food safety online.

1 Data Sources: https://www.universityworldnews.com/.

2 Data Sources: https://www.pkulaw.com/law.
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Colleges and universities carry the important mission of
“Educating Talents for the Country” Sudden food safety incidents in
universities endangering the health of students are negative news,
which is completely different from the mission of “Educating Talents
for the Country”” Negative news expresses stronger emotional energy
on the Internet, directly contributing to the generation and
development of online public opinion (5). Currently, with the advent
of the 5G era, the Internet is gradually becoming more popular.
According to the 52nd “Statistical Report on Chinas Internet
Development Status;” as of June 2023, the number of Internet users in
China reached 1.079 billion, and the power of online public opinion
is huge. After the outbreak of food safety incidents in colleges and
universities, students, as the main force active on the Internet, actively
discussed food safety incidents in colleges and universities. Students
have a high degree of emotional resonance with emergencies in
colleges and universities, so students will be exposed to food safety
incidents in canteens around them on the Internet. Then the student
union of our school forwarded and commented on the incident, which
gradually attracted the attention and discussion of students from other
schools and the whole society. People have condemned the school and
asked officials to respond to the accident. As a result, the online public
opinion on food safety in universities has been further fermented and
developed. The outbreak of online public opinion on food safety in
colleges and universities is sudden and spreading. This requires
understanding the development rules of public opinion and
responding in time. Otherwise, public opinion will develop in a bad
direction and directly trigger mass incidents. At the same time, online
public opinion on food safety brings harm to the reputation of
universities and even threatens the normal teaching activities of
schools. As the supervisor of universities, the government’s credibility
will also be questioned. However, there are currently few studies on
public opinion on food safety in universities. On June 1, 2023, the “Rat
Head and Duck Neck” incident broke out at Jiangxi Institute of
Technology in China. The incident triggered extensive discussions and
generated a large public opinion on the university’s Internet. Therefore,
based on the information life cycle theory and the perspective of
stakeholders, this paper takes China’s “Rat Head and Duck Neck”
incident as an example to try to explain the propagation rules of public
opinion on food safety in colleges and universities, and propose
appropriate emergency countermeasures for each stage of public
opinion development. In this way, we can effectively prevent and
control online public opinions on food safety in universities. The
innovation points of this paper: (1) Creatively combines university
online public opinion with food safety online public opinion. Take
Chinas “Rat Head and Duck Neck” incident as an example, which is
very representative. It well explains the public opinion caused by food
safety accidents in colleges and universities. (2) Using life cycle theory,
the online public opinion on food safety in universities is divided into
five stages. More importantly, text mining and cluster analysis
methods are used to analyze the causes of online public opinion at
different
countermeasures are given in a targeted manner.

stages. On this basis, corresponding emergency

2 Literature review

This paper focuses on the online public opinion on food safety in
universities. However, there are few studies specifically studying
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online public opinion on food safety in universities. Compared with
other types of online public opinions in universities, online public
opinions on food safety in universities are unique, their scope of
influence is wider, and their consequences are more serious. Therefore,
this paper needs to study the evolution of public opinion on food
safety in universities. With the further popularization of the Internet,
it has become more convenient for college students to use social media
to surf. Post comments on the Internet anytime and anywhere to
discuss current hot events, thereby promoting the generation of hot
searches on the Internet (6). Online public opinion in universities
affects the image of universities, and the guidance and management
of public opinions has become one of the daily tasks of universities.
First of all, in the research on the evolution and dissemination of
online public opinion in colleges and universities, college students
have integrated into the wave of the Internet. College students actively
discuss various social events on the Internet and are deeply affected
by the online public opinion field (7). The generation of online public
opinion in colleges and universities comes from hot events in colleges
and universities, especially negative information about colleges and
universities, which are most easily spread, thus triggering larger online
public opinion (8). In the development of each online public opinion,
the focus of netizens’ comments changes with the disclosure of
information. It is very important to understand the themes of online
public opinion at different stages, which has guiding significance for
controlling the further expansion of public opinion (9). Therefore,
using the Latent Dirichlet Allocation (LDA) topic model, based on the
public opinion popularity index and time series-based trends, can
perform a time series analysis of university online public opinions (6).
Then, in order to resolve the crisis of online public opinion in
universities, it is particularly important to explore the spread rules of
online public opinion in universities. AnyLogic software was used to
simulate the improved SNIDR infectious disease model, which can
intuitively simulate the process of spreading public opinion on the
university online (8). Of course, online public opinion in universities
is often accompanied by rumors. In an environment with asymmetric
information, rumors can easily spread. However, college students only
pay attention to existing information on the Internet and comment on
it, and do not know whether the incident is true and complete (10).
The complex and ever-changing Internet environment challenges the
moral concepts and values of college students. Especially for college
students with immature physical and mental development, they are
easily influenced by online public opinions. Among them, social
motivations and information sources are the main factors affecting
college students’ online public opinion dissemination behavior (11).
Therefore, ideological and political education in colleges and
universities should be combined with big data to guide college
students” outlook on life and values (12). In addition, colleges and
universities should make full use of Internet tools to pay attention to
student’s physical and mental health and behavior (13), so as to
effectively use online public opinion to educate and guide them (14).
Then, in the research on prediction and early warning of online public
opinions in colleges and universities, it is mainly used to track and
predict public opinions in a big data environment. Through the
collection of university public opinion data, the public opinion
information is then cleaned and processed. Then machine learning to
track the theme of public opinion to achieve the detection of public
opinion (15). College students are greatly affected by external public
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opinion and their self-awareness is not strong. Therefore, they need to
increase their efforts to use big data to analyze the trend of public
opinion to achieve early detection and early resolution (16). College
students are independent individuals with high intellectual abilities.
To demonstrate the spirit of individualism, it is very easy to express
opinions and comments on hot social events, which has led to the
emergence of online public opinions in colleges and universities (17).
A multi-level and comprehensive dynamic detection system has been
established using big data, which can effectively predict and process
online public opinion in universities (18). Of course, the development
of online public opinion in colleges and universities mainly includes
three key entities: Internet media, college students, and management.
Further analysis is the game between these three parties. The role of
any party will affect the advancement of the entire public opinion (19).
Among them, college students, as the core factor of online public
opinion in colleges and universities, make inappropriate remarks on
social platforms or become the disseminators of rumors. This directly
leads to the generation and development of public opinion, for which
it is necessary to establish a campus Weibo comment forwarding and
comment prediction model based on neural networks (10). Schools
pay attention to students’ interactive content on social media, and then
understand students’ performance on online platforms, providing a
basis for identifying and preventing potential problems (20). Finally,
in the research on the processing and guidance of online public
opinion in colleges and universities, for college students to develop
healthily physically and mentally, it is very necessary to guide college
students’ public opinions on social media, thereby promoting the
formation of students’ correct values and outlook on life (21). Through
semi-structured interviews with counselors, we can understand the
factors that influence students’ participation in online public opinion,
mainly subjective, objective and peripheral factors (22). In addition to
paying attention to the online public opinion of universities
themselves, it is more important to use big data to analyze the mental
health of college students and establish an emergency protection
system for the mental health of college students (23). For this reason,
some scholars have been able to analyze the emotional attitudes of
comments in public opinion based on the improved text emotion
learning model, thereby controlling the emotional response of the
entire public opinion event process (24). From the perspective of
schools’ response to public opinion in colleges and universities, it is
mainly divided into three stages: intervention beforehand, intervention
during the incident and intervention after the incident. Topic
guidance, rapid response and agenda-setting are more effective
solutions (25). Universities can use smart campuses to establish public
opinion platforms for monitoring and to analyze the generation and
dissemination of public opinion (26). Of course, after online public
opinion breaks out in universities, it will inevitably damage the image
of universities, and repairing the image of universities is destined to
be a long process (27). In particular, there are differences in the
dissemination of online public opinion in different types of colleges
and universities, and accordingly, targeted public opinion emergency
countermeasures are needed.

So, this paper focuses on the online public opinion on food safety
in universities. As the name suggests, it is the online public opinion
caused by food safety accidents in university cafeterias. Compared
with other types of online public opinions, online public opinions on
food safety mainly involve conflicts between university cafeterias and
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student groups. As a group public place, university cafeterias have
indoor air quality, environmental sanitation, food material sources
and operating procedures that may cause problems in cafeteria
hygiene (28). However, many studies only focus on questionnaire
surveys on food safety in colleges and universities, and the subjects are
students, canteen staff, and managers (29), and few directly study the
online public opinions caused by food safety in colleges and
universities. In addition, some scholars are currently studying online
public opinion on food safety. In most cases, the media exposes
relevant reports on food safety, which triggers heated discussions. For
example, food fraud (30), green organic rice (31), alternative meat
(32), genetically modified soybeans (33), etc. will arouse social
concern. The underlying reason behind this is the consideration of
safe food.

Of course, there is no doubt that similar to other online public
opinions, the development of online public opinions in universities
also proceeds in stages. Currently, it is more common to use life
cycle theory to analyze the stage division of public opinion. The
information life cycle is developed from life cycle theory (34). As
early as the end of 1950, the crisis theory on the human life course
was proposed, which was the prototype of the original life cycle
theory (35). Currently, according to the life cycle theory, academic
circles divide online public opinion into three, four (36), five (37)
and six stages. Among them, the third and fourth stages (38) are
the main ones. The difference is due to the different types of
Internet public opinions. Internet public opinions triggered by
different types of events have their own operating mechanisms,
and their cycles are naturally also quite different (39). However, it
is generally consistent with the life cycle theory, from creation to
dissipation. Any period division is inseparable from three basic
stages, namely: the formation period, development period, and
decline period (40).

Based on the above, there are currently many studies on online
public opinion in colleges and universities. It mainly focuses on
three aspects: the dissemination of university public opinion, the
prediction and early warning of university public opinion, and the
processing and guidance of university public opinion. However, it is
regrettable that there are few research topics dedicated to online
public opinion on food safety in universities. In addition, although
there are a few studies on online public opinion on food safety, they
are relatively broad and do not focus on schools as a public places.
Therefore, this paper focuses on food online public opinion in
universities. Apply life cycle theory and take the rat-headed duck-
neck incident in China as an example. This paper provides a
complete analysis of the development of public opinion on food
safety accidents in colleges and universities. It aims to analyze the
rules of the spread of public opinion on the Internet in colleges and
universities and propose corresponding emergency countermeasures
for each stage of public opinion. Before studying the online public
opinion on food safety in universities, this paper puts forward the
following assumptions. (1) The spread of online public opinions
caused by food safety accidents in universities will not conflict with
other types of online public opinions. (2) It is assumed that when
discussing the role of each subject in public opinion, all factors
considered have been comprehensive and other factors can
be ignored. (3) This paper is based on Weibo data and ignores online
public opinions on food safety in universities triggered by other
platforms. The research framework of this paper (Figure 1).
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3 Research methods and data sources
3.1 Cluster analysis method

This paper mainly uses text mining methods to analyze online
public opinions on food safety in universities. Currently, cluster
analysis is mostly used in text mining. Cluster analysis is a more
advanced statistical method, and the most commonly used are
hierarchical cluster analysis and K-means cluster analysis (41). The
so-called cluster analysis is to divide the data set into several clusters
according to the unsupervised principle, so that the subsets under the
same cluster maintain a high degree of similarity (42). In text cluster
analysis, the same cluster is a group containing similar topics, and
objects in different clusters are as different as possible. This paper will
use the FCM clustering algorithm. Compared with the hard ordinary
C-means algorithm, the fuzzy C-means algorithm has been improved
and is a soft clustering method. At the same time, this clustering
method is clustering based on the objective function. In a given data
set containing n data: X = {X] Xo, X, Xy } X is the i-th feature
vector. Xj; is the j-th attribute of X;. The FCM algorithm divides the
data set into K categories, and the cluster centers are [V] Vo, ~,V,,].
The objective function of FCM is formula (1), and its constraint is
Formula (2).

n k
J(UV)= X 3 uidy (1)
i=1j=1
k
Zu[j =Luj e [0,1] (2)
=

In the above formula, u;; is the membership degree between the
sample point x; and the cluster center V;,, m is the blur index. dj; is the
distance between the sample point x; and the cluster center V,.

1
u[j = 72 (3)

Zk djj \m-1
=N dig

n o m
Zi=1”ij Xi

Ll @)
zi:f‘ij

Vj:

The fuzzy C-means algorithm obtains fuzzy classification of the
sample set through iterative optimization of the objective function. To
obtain the minimum value of the objective function J, the Lagrange
multiplier method is used on the objective function under the
condition that the constraints are met, and the membership matrix ujj
and the cluster center v; are obtained (Formulas 3, 4).

3.2 Data sources

This paper focuses on the study of online public opinion on food
safety in universities. The so-called online public opinion mainly
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refers to discussions on specific topics on major social platforms.
Topic discussions eventually form larger online public opinions.
Weibo is the most active platform on the Internet in China and has
the widest audience. Therefore, this paper selects the Weibo platform
as the data source for online public opinion on food safety in
universities. Weibo topic popularity reflects the discussion and
attention of Weibo users on a certain topic during a specific period.
Generally, public opinion is intuitively evaluated from quantitative
data such as the number of Weibo posts related to the topic, the
number of forwards, the number of comments, and the number of
likes (10). The number of retweets on Weibo is often used as a
representation of the activity and popularity of Weibo. The higher the
number of retweets, the higher the activity on Weibo (43). Therefore,
in order to explore the evolution of online public opinion about the

Frontiers in Public Health

rat-headed duck-neck incident in Jiangxi colleges and universities in
China, the keyword “Rat Head and Duck Neck” was entered on the
Weibo page and Python software was used to crawl the data. Finally,
relevant data such as the number of Weibo posts, topics, content,
forwarding volume, comments, and likes were obtained. The “Rat
Head and Duck Neck” incident occurred on June 1, 2023. After many
turning points, public opinion stabilized and gradually subsided by
the end of June 2023. Therefore, this study limited the time range of
the data search to June 1, 2023, to June 30, 2023. After excluding
irrelevant data, a total of 33,778 valid original Weibo posts, 138,717
valid retweets, 252,181 valid comments, and 4,037,052 valid likes were
mined. The crawling time is July 1st, which can effectively ensure that
the Weibo topic data is crawled, so that the Internet public opinion of
the Rat Head and Duck Neck incident can be completely reproduced.
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4 Empirical analysis of online public
opinion dissemination of food safety
incidents in universities

4.1 Event overview

On June 1, 2023, a student at Jiangxi Institute of Technology in
China was suspected of eating a foreign object in the cafeteria. Related
videos were circulated on major platforms. The foreign object in the
videos was highly similar to mice, which aroused social concern. The
school and front-line law enforcement officers began to unanimously
say that the foreign objects in the food were duck necks, which caused
the Internet public opinion to reach a climax. Subsequently, a joint
investigation team was established. After investigation and verification,
the results showed that the conclusion given by the school was wrong.
In the end, the school involved terminated its contract with the
logistics group. After the entire incident was exposed that a student
had eaten a foreign object, the university did not disclose the true
situation truthfully, which made the public dissatisfied with the results
of the report (Figure 2).

It can be seen from this that public opinion was not well handled
in the initial stage, which made the online public opinion on food
safety in colleges and universities reach a historical height. This public
opinion lasted for a long time and aroused widespread concern from
society. This has led the government to introduce a series of measures
to control food safety in colleges and universities.

4.2 Stage division of online public opinion
on food safety in universities

Different types of online public opinions have different evolution
rules, and their peaks are also different. The same type of online public
opinion will also be different due to the different progress of the event.
With the continuous disclosure of information about the incident and
the participation of different subjects of public opinion, public opinion
will fluctuate. For example, some types of online public opinion are
cyclical and will occur at every point in time. Some online public
opinions are one-off and will only be generated when the event occurs.
Of course, there are also Internet public opinions that will indirectly
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affect the frequent occurrence of other public opinions of the same
type. This is the domino effect (44). Although the development
trajectory of online public opinion is relatively complex, it still
essentially conforms to the characteristics of the information life cycle.
The generation of online public opinion basically comes from the
outbreak of social or natural events, but the premise is that the event
can attract public attention.

The “Rat Head and Duck Neck” incident in this paper belongs to
the topic of food safety in colleges and universities, and food safety in
colleges and universities is related to the health issues of students. The
main subject of this incident was the university cafeteria, which has a
certain degree of sensitivity. In addition, the development process of
the incident itself was tortuous and complicated. The incident was
questioned by students and then denied by the school and front-line
law enforcement officials. Finally, the authoritative agency issued a
document confirming that the school and front-line law enforcement
officials made wrong judgments and other tortuous processes. The
“Rat Head and Duck Neck” incident spans a long time, and it takes a
certain amount of time for schools and relevant government agencies
to investigate and collect evidence. This has caused public opinion on
this topic to reach peaks repeatedly within a month, showing an
evolutionary trend of “Multi-peak Public Opinion” However, it still
essentially fits the cyclical and staged characteristics of the information
life cycle. In order to carry out in-depth research, this paper is based
on the information life cycle theory. Concerning the actual
development of public opinion in the “Rat Head and Duck Neck”
incident, the online public opinion of the “Rat Head and Duck Neck”
incident is divided into five stages: the incubation period, the burst
period, the spreading period, the recurring period, and the dissipation
period. Specifically, the incubation period means that the incident has
occurred and a certain amount of discussion has occurred, but it has
not spread on a large scale. The burst period refers to the qualitative
change or reversal of an event, or the event may be reported by the
media, thereby attracting a large number of people to participate, and
public opinion will spread rapidly in a short period, reaching the first
peak of public opinion. The contagion period refers to that as
information related to the incident continues to be disclosed, public
opinion gradually deepens, and the number of subjects and content
participating in the topic discussion continues to increase. This is
manifested in the high growth rate of the number of Weibo posts,
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A student ate something Burst period of Online public opinion over ( Recumng : X The. university te'rmmated
suspected to be a "rat public opinion. the rat head and duck neck ] Pe“‘)d."f public | its contract with the
head" in the cafeteria. N v incident reached its peak. RGP logistics group of the
T~ = S = canteen involved.
i I
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i |
’ >
| T | |
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FIGURE 2
The development trajectory of the “Rat Head and Duck Neck” incident in universities in Jiangxi, China.
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reposts, likes, and comments. The recurring period refers to the fact
that after the first peak of public opinion appears, the public opinion
does not completely subside, but peaks appear again as events evolve,
or even multiple peaks appear. The dissipation period means that the
issue of the public opinion incident is basically resolved and the
official responds to the focus of public opinion. As time goes by, the
discussion of the incident gradually decreases and the public opinion
gradually dissipates.

According to the number of Weibo posts, reposts, comments
and likes of the “Rat Head and Duck Neck” incident, and also with
reference to important events that occurred in the public opinion
process, the Rat Head Duck Neck online public opinion was divided
into five stages (Figure 3). Incubation period: June 1 to June 2, 2023,
burst period: June 3 to June 4, 2023, spreading period: June 5 to
June 12, 2023, recurring period: June 13, 2023-June 20, dissipation
period: June 21, 2023-June 30. From the perspective of the number
of posts, the number of likes, the number of comments, and the
number of retweets, public opinion is mainly concentrated in three
stages: the burst period, the spreading period, and the recurrence
period, while the value of public opinion is lower in the incubation
period and the dissipation period. On the whole, the incubation
period of public opinion is short, and the outbreak period is
characterized by a rapid increase in attention in a short period. The
incident involves multiple stakeholders, causing public opinion to
fluctuate in cycles. The dissipation period lasts longer than the
outbreak period. In other words, the occurrence of online public
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opinion on food safety in universities is sudden, while its demise is
often gradual.

4.3 Analysis of online public opinion
dissemination of food safety in universities

The main body of online public opinion on food safety in
universities is the issue of food safety in universities. At the same time,
online public opinion in colleges and universities broke out
concentratedly among the student groups. Therefore, the majority of
public opinions in colleges and universities are related to online public
opinions among students or between students and their schools (18).
In the era of all media, the dissemination of online public opinion has
broken through the limitations of time and space, and has the
characteristics of fast propagation speed and wide diffusion range. The
online public opinion triggered by the “Rat Head and Duck Neck”
incident follows the information life cycle theory, and each stage
presents relatively distinctive characteristics.

4.3.1 Incubation period: public opinion spread in
a small area contains risks

The incubation period is the budding period of public opinion
information. At this time, public opinion is only spread in a small
range, with less media involvement, and has not yet received
widespread attention from the public. The incubation period of the
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“Rat Head and Duck Neck” incident was short. The incident of a
college student eating a rat-headed duck neck occurred on June 1.
There was no relevant report on Weibo that day, and only some official
media reported the incident the next day. On June 2, the total number
of posts on Weibo was small, and the number of retweets, comments,
and likes were all at a low level. Through the extraction and analysis
of high-frequency words (Figure 4), the public opinion at this stage
mainly has three aspects: Theme 1: #yue# disgusting#, the “Rat Head
and Duck Neck” incident was initially spread in the form of video.
Since the foreign object in the video is highly similar to a rat head,
netizens expressed their discomfort with the foreign object after
watching the video. This is the most intuitive and real feeling. Theme
2: #University#foodsafety#contractor# expresses netizens concerns
about food safety in universities, especially their concerns that catering
companies such as university contractors cannot guarantee food
safety. The occurrence of food hygiene incidents in colleges and
universities does not meet people’s expectations for colleges and
universities, creating a good deficit before and after. Theme 3: #staff#
investigationverification#, netizens hope to investigate and verify as
soon as possible and report the truth of the incident. At the current
stage, netizens view the incident more rationally and objectively, and
the focus of the discussion is their concerns about the current status
of food safety in universities. In other words, the practices and
responses of universities at this stage have attracted much attention.
The main reason why public opinion is relatively small at this
stage is that the dissemination of information follows the life cycle
theory, and the fermentation of public opinion requires a certain
amount of dissemination time. The spiral of silence plays a significant
role in the early stage of public opinion. The expression of personal
opinions is a social psychological process. When people find that their
opinions are consistent with those of the majority, they will tend to
express their opinions. If your views do not conform to the attitudes
of the majority, you will choose to remain silent. Especially when the
event is not clear enough, even if they see the news about the event,
more people tend to remain neutral and have a wait-and-see attitude.

10.3389/fpubh.2023.1346577

The “Rat Head and Duck Neck” incident has just occurred, and
relevant reports are relatively limited. The full picture of the incident
is still unclear, and the information is vague and sparse. Coupled with
factors such as group pressure and herd mentality, people often choose
to remain silent. From the perspective of relevant stakeholders
(Figure 5), there are three main categories of stakeholders involved in
the incubation period of public opinion. First of all, related
information such as the suspected rat-head video will be disseminated
by the students involved, students at the scene, and students of the
school. Then, the school’s canteen workers, canteen directors, and
canteen chefs represent the school and are the main actors directly
related to the food safety incident. Finally, there are fewer media
outlets with fewer headlines and fewer netizens. From the perspective
of the three types of interest entities, it is obvious that the first two are
in a state of game and there are conflicts between them. However, the
media and netizens are in a wait-and-see attitude, looking at this
incident with a casual attitude.

4.3.2 Burst period: improper response triggers
crisis of trust

The sudden period is the result of the accumulation of quantitative
changes during the incubation period. At a certain point in time, the
event reverses or changes, or the event is infinitely amplified by the
media, causing the discussion of the topic to rise rapidly. At this time,
the number of posts, reposts, comments and likes on the Weibo topic
increased dramatically. On June 3, the university officially issued a
post clarifying that the “Foreign Object” eaten by the students was a
duck neck rather than a rat head. People responded to express doubts
about this, which quickly set off a heated discussion among netizens.
On June 4, the media conducted interviews and reports on the
frontline law enforcement officers of the incident, and the law
enforcement officers once again confirmed that the foreign object was
a duck neck. This further intensifies the fermentation of public
opinion and puts online public opinion at a higher risk. Through text
mining at this stage, the representative discussion topics are: #
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Municipal Supervision Bureau once again confirmed that foreign
matter in college meals is duck neck#, # Municipal Supervision Bureau
responded to repeated comparisons and confirmed that it is duck
neck#. The specific performance is as follows: the number of posts
increased by 3247.5% compared with the previous day, the number of
forwards increased by 8923.2%, the number of comments increased
by 7140.2%, and the number of likes increased by 16099.9%. Public
opinion at this stage was mainly questioning, targeting announcements
issued by the school and feedback from frontline law enforcement
personnel. The public expressed anger, doubt, and ridicule, conveying
their distrust of government agencies, and negative public opinion
heated up rapidly. At this stage, new high-frequency words in public
opinion such as “Municipal Supervision Bureau,” “Credibility” and
“Administration Bureau” appeared. The main focus of conflict has
shifted from the food safety crisis to the crisis of trust in universities
and the government. The attitude of netizens has shifted from
worrying about food safety in universities to questioning the
objectivity, fairness, and authority of government law enforcement
personnel and law enforcement results.

Cluster analysis of the content posted at this stage (Figure 6) is
mainly based on different stakeholders. Rat head, duck neck, rat head,
teeth, hair, shape, etc. are general descriptions of the video content.
The university, school officials, school cafeteria, Jiangxi, Nanchang,
etc. represent the school involved. Market Supervision Bureau,
samples, in-depth investigations, etc. represent third-party testing
agency departments. Netizens, media, Weibo videos, disgusting, etc.
represent a large number of netizens and media participating in the
discussion of public opinion. In addition, from the perspective of
relevant stakeholders (Figure 5), compared with the public opinion
incubation period, two new actors, law enforcement officers and
testing agencies, have appeared in this stage, and they together form
the fourth category of subjects. According to common sense, this type
of subject has no interesting relationship with the first three types of
subjects. Therefore, the canteen involved will be tested and
investigated, and it should be trustworthy. However, the results
announced by the test were surprising, and it was still confirmed that
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what was eaten was a duck neck rather than a rat head. This directly
aroused public dissatisfaction, which in turn led to a rapid rise in
public opinion. Of course, the media plays a role in fueling the
situation. The media disseminates and analyzes the inspection results
of law enforcement personnel and monitoring agencies, which creates
a greater risk of online public opinion.

Analyzing the reasons for the explosive growth of public opinion
at this stage. To begin with, the development of the Internet provides
objective conditions for the rapid dissemination of public opinion.
Compared with traditional media, new media platforms such as
Weibo allow information to be disseminated faster and more widely.
At the same time, the convenience of commenting and forwarding on
Weibo can easily lead to the fission-type diffusion of online public
opinion online, which is conducive to breaking the spiral of silence
mechanism. Besides, the main body of public opinion dissemination
is consistent with the main stakeholders of the incident. The main
body of online public opinion dissemination is young students, and
this college food safety incident first involves the safety of students.
The two are similar in age, cultural level, living environment, interest
views, etc., and are prone to emotional resonance. The last but not the
least, improper response was the direct cause of the outbreak of online
public opinion (45), and was also the direct trigger of the explosive
growth of public opinion in the “Rat Head and Duck Neck” incident.
In fact, after a university in Jiangxi issued a briefing on the situation
on its official Weibo, the incident of “College Food Safety” has evolved
into a secondary incident in which “School authorities and law
enforcement officials are confusing right and wrong” In this “Rat
Head and Duck Neck” incident, the foreign object in the video is
obviously a “Rat Head.” The school and front-line law enforcement
officials all concluded that the foreign object was a duck’s neck, which
made it difficult for the majority of netizens to believe it, and public
opinion surged rapidly. Due to the secondary public opinion caused
by improper government response, the public opinion caused by food
safety management in universities originally belonged to the online
public opinion in the social field. However, due to improper handling
of the crisis by government departments, risks derived from public
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FIGURE 6
Clustering diagram of public opinion content during the burst period.

opinion are transmitted to the political field (46). This in turn causes
netizens to question the fairness of law enforcement, and indirectly
causes damage to the government’s credibility.

4.3.3 Spreading period: the recurrence of similar
canteen safety accidents extended the spreading
period

The contagion period refers to the in-depth dissemination of
information on social platforms (47). Both the subjects participating
in public opinion and the number of topics discussed about the
incident have reached unprecedented heights. Public opinion reached
its peak on June 5, with the number of Weibo retweets, comments, and
likes all reaching their highest peaks. In addition, on June 8, large
caterpillars appeared in the dishes of the university cafeteria involved,
which once again aroused public opinion and resonated with the
original public opinion to form a peak of public opinion. The “Big
Green Worm” incident broke the pace of public opinion’s original
dissipation period and extended the duration of the contagion period.
Online public opinion resonance refers to the convergence of some
events due to their high similarity in the subjects involved, topics, and
netizen sentiments. This then forms a cluster of public opinion events
on the university food safety online, which are more likely to resonate
with each other and produce a greater butterfly effect and resonance
effect. There are connections and echoes between food safety incidents
of the same type, and the occurrence of new food safety incidents can
awaken earlier food safety incidents. The “Big Green Worm” incident
resonated with the public opinion of the “Rat Head and Duck Neck”
that has not yet ended, triggering a new climax of public opinion. The
topic “A college student with a rat head and a duck neck claimed to
have eaten a big caterpillar again” quickly set off a climax of public
opinion. Compared with the peak of public opinion on June 5, the
number of posts increased by 125.8%. In addition, the drop in the
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share price of Juewei Yabo has also become a hot topic in public
opinion. Judging from the stakeholders participating in this event
(Figure 5), compared with the burst period and the spreading period,
there are no new increases in stakeholder groups (48). However, the
rise in public opinion at this stage is mainly due to the large caterpillar
eaten in the same canteen, which echoed the suspected rat heads eaten
during the incubation period, so more media participated in
related reports.

The attitudes of netizens can be divided into the following three
types. The first is the rational group, which uses keywords such as
“Investigation” and “Supervision” to express suggestions that the
school should replace the canteen contractor as soon as possible. The
group called on government departments to fulfill their regulatory
obligations and conduct early investigations to give fair results. The
second is the mocking group, which imitates the words and deeds of
universities and law enforcement officials in the “Rat Head and Duck
Neck” incident. Statements such as “After repeated comparisons, it is
green peppers” and “Big caterpillars can enhance protein and provide
students with extra meals” express their ridicule. The third group is
the radical group, saying that the original video footage has left a deep
impression on the majority of netizens. The written and oral
statements provided by the Municipal Supervision Bureau cannot
eliminate the strong impression caused by the original video.
Therefore, the majority of netizens angrily questioned why universities
and relevant departments regarded rats as ducks, why they did not
strictly investigate the hygiene issues in university cafeterias, and how
to ensure the food safety of university students. There are two main
reasons for the formation of public opinion resonance. On the one
hand, colleges and universities did not pay enough attention to this
public opinion incident. While the “Rat Head and Duck Neck” public
opinion has not dissipated, all food safety incidents in colleges and
universities are considered sensitive matters at this time. At this stage,
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the colleges and universities involved did not pay enough attention to
food safety issues, and failed to immediately investigate their own
“Flammable and Explosive” points, which caused the “Big Green
Worm” incident in the cafeteria to happen again. On the other hand,
the elements of the two food safety accidents are highly similar. The
incident in which big caterpillars were eaten again in a university is
related to the same subject as the “Rat Head and Duck Neck” incident.
They both belong to the field of public health in universities. Netizens’
sentiments are all negative. In other words, before the public opinion
of the “Rat Head and Duck Neck” incident has subsided, the relevant
subjects and similar incidents are in a highly sensitive period. Any
similar emergencies can easily arouse the “Rat Head and Duck Neck
“incident and form a resonance of public opinion.

4.3.4 Recurring period: publicity of investigation
results and in-depth media digging caused public
opinion to fluctuate

The relapse period is the next stage after the spreading period of
public opinion, where public opinion gradually declines after a long
peak. Because the food safety incident had not been completely
resolved, public opinion remained silent for a relatively short period.
However, as more new details and content are disclosed, or as the
incident progresses, public opinion will reach a climax again. With the
follow-up reports of the “Rat Head and Duck Neck” incident, the
media dug into the relevant information of the cooperative canteen,
which aroused heated discussions among netizens and brought about
two sub-peaks of public opinion (Table 1).

On June 17, the joint investigation team reported the investigation
status and confirmed that the conclusion that the foreign object was a
duck neck was wrong. In other words, this refutes the investigation
conclusions previously announced by the university and front-line law
enforcement officials. At the same time, a large number of media
spread this reversal of the findings. The inconsistencies between the
two surveys were highlighted. This aroused public suspicion and
dissatisfaction with the preliminary investigation. Public opinion
quickly rebounded, forming the first peak in the public opinion cycle.
Compared with the peak of public opinion on June 5, the number of
posts increased by 172.1%, while the number of forwards, comments,
and likes decreased by 63.4, 63.2, and 53%, respectively. The
announcement of this investigation means the end of the “Rat Head
and Duck Neck” incident, and the outcome of the incident can
be reversed. The previous investigations by law enforcement officials
and universities were wrong, and the credibility of the Nanchang
Municipal Supervision Bureau and the universities involved was once
again damaged. At the same time, the joint investigation team was able
to respond positively to avoid further deterioration of public opinion
and trigger the public to think rationally about the incident.
Representative posts: #People’s Daily Online: The more authentic, the
more authoritative, the inspiration from the “Rat Head and Duck
Neck” incident#. Ange Rui’s comment on the #rat-headed-duck-neck
incident forwarded by China Changan Network warned that we must
adhere to seek truth from facts#, which accelerated public opinion
into a period of dissipation.

Because both universities and grassroots law enforcement officials
believe that foreign objects are ducknecks, netizens question the
collusion of interests between the school, the government, and the
logistics group. As a result, the media have dug out relevant
information about the logistics group involved in the university
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cooperation and reported on it (Figure 7). It can be seen from this that
the media and self-media play a greater role at this stage. Through the
continuous disclosure of information related to the rat head and duck
neck incident, it has been forwarded by the public, resulting in two
sub-peaks of public opinion during the cycle of public opinion.
According to relevant media reports, the logistics group operates more
than 700 college canteens, which is in sharp contrast to the “Rat Head
and Duck Neck” incident that occurred this time. It once again set off
waves of public opinion and became the second peak of public opinion
in the period of repeated public opinion. Compared with the peak of
public opinion on June 5, the number of posts increased by 105.8%,
while the number of forwards, comments, and likes decreased by 66.3,
71.6, and 63.9%, respectively. Of course, compared to Peak 1, the
number of retweets, comments, and likes have all declined. This shows
that the government’s positive response to expose the truth is
conducive to controlling public opinion, while the distortion of facts
becomes an accelerator for the growth of public opinion. More
importantly, public opinion fluctuates repeatedly. Analyzing the
reasons, on the one hand, as events develop or change, new
information is constantly being disclosed. On the other hand, in the
virtual online world, a large amount of false information or rumors
will spread (49). Of course, social bots also exist in social platforms.
These social robots are used by malicious people to publish misleading
and misleading information. These are not information or rumors, but
they will be forwarded by a large number of self-media and netizens,
thereby expanding the spread of rumors (50). For example, in this
incident, many netizens suspected that there was a transaction
between the school and the Houqing Group. As it spread, this seemed
to directly confirm the news, but there was no actual evidence (10).
However, the generation and spread of rumors directly promote the
increase in the risk of online public opinion (51).

The main driving force behind this peak of public opinion is the
media’s agenda-setting and the complication of stakeholder relations.
On the one hand, the media reports by digging into more information
about the subjects related to the incident. After the rat-headed duck-
neck incident came to a final conclusion, netizens could not help but
wonder what force caused many parties to refer to the rat as a duck.
China Kuai Group was the canteen involved, and it was one of the
subjects that netizens focused on. After the Rat Head and Duck Neck
incident came to an end, to continue to obtain corresponding traffic,
the media dug out more information about the group in an attempt to
attract public attention. The media set a Weibo topic: #founder once
said that Zhongfa Catering is a leading brand in the canteen industry#.
The companies involved in # “Rat Head and Duck Neck” are exposed!
The parent company operates more than 700 college canteens across
the country#. Keywords such as “Leading Canteen Brand” are in sharp
contrast to the “Rat Head and Duck Neck” incident. Data from more
than 700 college canteens once again aroused discussions among
netizens. On the other hand, universities play a special and important
role in food safety. They are both supervisors of canteen contractors
and are also supervised by relevant government departments.

4.3.5 Dissipation period: the declining public
opinion leaves more reflections

During the dissipation period, no new tipping point emerged, and
public opinion gradually became more rational, mainly focusing on
two aspects.

Topic 1: #Canteen#Involved#Enterprise#Parent

Company#. The company still focuses on catering companies that
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Difference Volume of Difference

Volume of
comments

Difference

Volume of Difference

Key Events

Time

TABLE 1 Introduction to the peak information of public opinion recurrence period.
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cooperate with the universities involved. Because the company
cooperates with many universities, and front-line law enforcement
officials from the school and the government initially said that the
“Foreign Object” in the canteen was a duck neck, this caused netizens
to question the collusion between government and business. Topic 2:
#University#foodsafety#ring the alarm#. Netizens and related media
are worried and thinking about how food safety in universities should
be ensured. They call that this rat-head-duck-neck incident should
also sound the alarm for other universities.

In the dissipation period, the popularity of online public opinion
caused by the rat-headed duck-neck gradually weakened, and its
essence was that the public opinion incident was resolved. The
dissipation period of public opinion also indicates the end of the
recurrence period, and the sub-peaks that appeared in the recurrence
period are all declining. This indicates that there will be no new
information disclosure, and thus no new peak of public opinion. Public
opinion in the dissipation period has always existed but at a relatively
low level. At this stage, netizens’ attention to topical events continues
to decrease, and public opinion gradually subsides and enters a
controllable stage. Analyzed from another perspective, as the joint
investigation team released the real announcement, Jiangxi Industrial
Vocational and Technical College has terminated its contract with
Jiangxi Zhongkuai Logistics Service Co., Ltd. This shows that the public
participated in this public opinion victory and public opinion
promoted the democratization process. The rat-headed duck-neck
incident is not only related to the company that contracted the canteen
but also is inseparable from the school’s canteen management model.
More importantly, it is even more puzzling that the school and
grassroots law enforcement teams did not disclose the truth at first, but
instead covered up the facts. However, during the period when public
opinion dissipated, the government, schools and other officials did not
punish the relevant responsible persons involved, and did not
fundamentally change the problems existing in the rat-headed duck-
neck incident. Therefore, this highlights the necessity of this study. On
the one hand, how should the government and school officials better
supervise the hygiene of school cafeterias? On the other hand, in the
face of public opinion in colleges and universities, the government and
school officials should respond to public opinion as soon as possible.
And solve it in time to prevent public opinion from reaching an
uncontrollable point.

5 Strategies for managing online
public opinion on food safety in
universities

Through the analysis of the various stages of public opinion
dissemination, it is found that the stakeholders participating in public
opinion, topic discussions and public opinion risks are different at
different stages, so the governance strategies cannot be generalized.
Specifically, the incubation period should identify risks and actively
intervene in incident investigations. During emergencies, we should
face problems head-on and pursue fairness and objectivity. During the
spreading period, we should be highly vigilant and proactively
investigate potential risks. During the recurrence period, follow-up
should be carried out promptly and positive responses should be given
to dismissal. During the dissipation period, the supervision system
should be improved to solve the problem from the root cause (52).
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5.1 Incubation period: identify risks and
actively intervene in incident investigation

During the incubation period, when public opinion has not spread
on a large scale, it is the golden period to control the dissemination of
public opinion. The following two points should be achieved at this stage:
In the first place, identify risks. Colleges and universities are gathering
places for intellectuals, and students have a special identity. They are not
only college students with a greater awareness of rights protection, but
also Internet users who actively participate in social platforms. Therefore,
online public opinion in universities has a wide range of influence and
lasts for a long time, and it is easy to trigger large-scale public opinion.
Food safety is related to health and is also a topic of great concern to the
public. Therefore, colleges and universities should conduct food safety
inspections, regularly inspect the operation of canteens, increase
penalties for canteens, and provide students with more channels to
safeguard their rights (53). Once a food safety incident is discovered,
identify risks as early as possible and adopt multiple contingency plans
to intervene as soon as possible (54). The second is timely intervention
and correct response. The parties involved in food safety incidents in
universities include universities, canteens that cooperate with
universities, and the government. Universities are the primary
supervisory bodies of their cooperative canteens. They should proactively
intervene in the incident and investigate the canteens involved, and
publish the results of the investigation promptly, and release
corresponding details when necessary. As the supervisor of food safety
in colleges and universities, the government should also intervene
promptly to conduct investigations, handle the incidents fairly and
objectively, and fulfill its supervision obligations (55).
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5.2 Burst period: face problems head-on
and pursue fairness and objectivity

The outbreak period of public opinion is the stage when
netizens express their emotions. Facing the emotions and demands
of netizens directly is the best way to stabilize public opinion.
Firstly, establish a public opinion emergency management system.
When public opinion enters an outbreak period, corresponding
public opinion data must be collected and sent to the expert group,
which analyzes the existing data and past cases in the case library.
Analyze the categories and development trends of public opinion,
provide public opinion emergency plans and detail work
arrangements (56). Secondly, respond positively to the issues that
netizens are concerned about. Analyze and clarify the concerns and
conflicts of netizens, grasp the key to the problem and respond to
it (57). Taking this “Rat Head and Duck Neck” incident as an
example, netizens unanimously believed that the foreign object in
the video was a rat head, and the school and the government should
provide true investigation results. Thirdly, the announcement of
investigation results adopts a leader-responsibility system. To avoid
further development of the situation or the occurrence of secondary
incidents, formal incident investigation results need to be released
promptly. And adopt a leader responsibility system, the
implementation of which is conducive to improving the fairness of
investigations. Finally, attention should be paid to the guidance of
public opinion by opinion leaders. Authoritative comments have a
guiding role, calling on mainstream media and authoritative self-
media to correctly guide online public opinion and guide netizens
to be objective and rational.
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5.3 Spreading period: be highly vigilant and
proactively investigate potential risks

During the spreading stage, netizen attention reaches its peak, hot
topics continue to deepen, and more information continues to
be disclosed. At this stage, you should be highly vigilant about the
situation turning to the worse side (24). Therefore, three things need to
be done at this stage. Above all, in the relatively complex period of public
opinion spread, we must be able to grasp the focus of the public opinion
debate at this stage and be able to prepare solutions to the focus issues.
Then, we need to return to the investigation of the rat head and duck
neck incident, strive to draw conclusions as soon as possible and publish
a response, and take practical actions to answer the publics doubts. At
last, we must pay attention to the health and safety of existing canteens
to avoid similar incidents from happening again. The university where
the incident occurred and the cooperating logistics group should
promptly investigate potential food hygiene hazards. Other universities
and logistics groups should also sound the alarm and proactively
investigate and improve relevant food safety supervision systems (53).

5.4 Recurring period: timely follow-up,
positive response to dispel doubts

The tortuous development of the incident and the occurrence of
secondary incidents will lead to a period of repeated public opinion.
In food safety incidents in universities, inappropriate responses from
the government or universities will break the pattern of public opinion
entering a subsidence period. The rising voices of doubts from
netizens have pushed public opinion into a period of recurrence. The
essence of the existence of the period of recurrence is that the problem
of the incident has not yet been completely resolved. Although the
joint investigation team announced relatively realistic results, the
public is still confused about the previous school authorities and
grassroots law enforcement officers. Therefore, this stage needs to
focus on resolving secondary incidents that cause fluctuations in
public opinion, responding to relevant issues in a targeted manner,
and taking measures to punish the subjects involved when necessary
(25). Of course, the subsequent progress of the incident should
be disclosed promptly at this stage. Publicizing the details and progress
of the handling of the incident by holding media meetings and other
forms, and responding positively to netizens’ questions will help
public opinion enter the fading period as soon as possible (21).

5.5 Dissipation period: improve the
supervision system and solve the problem
from the root cause

During the subsidence period of public opinion, the development
of things has come to an end, and the situation has been controlled to
a certain extent. In the absence of new stimulus points, new public
opinion crises will not arise again. At this stage, attention should
be paid to the continuous tracking of evaluation feedback of public
opinion events and tracing the source (23). The first is to establish an
evaluation and feedback mechanism for public opinion, analyze the
characteristics of each life cycle stage of public opinion, and sort out
the causes of public opinion crises. Analyze the key nodes of public
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opinion control, evaluate and reflect on whether the responses of each
subject are appropriate, and think about how to respond to similar
emergencies in the future (58). The second is to continue to track
public opinions and be alert to the occurrence of new public opinions.
Continue to track sensitive words that can easily trigger public opinion
crises, and be careful not to enter a period of repeated public opinion.
The third is to get to the root of the problem. The frequent occurrence
of food safety problems in colleges and universities has exposed the
current backwardness of food safety supervision, imperfect
supervision systems, and even whether the standards and procedures
for the introduction of canteens are scientific. Corresponding
supervision systems, canteen introduction processes and standards
should be improved. Solve the problem fundamentally and avoid the
occurrence of public opinion arousal effect and resonance effect (53).

6 Research conclusions and future
prospects

6.1 Research conclusions

Through the research of this paper, the following conclusions can
be drawn: (1) The Development of Online Public Opinion on Food
Safety in Universities is in Line With the Life Cycle Theory. This paper
uses the life cycle theory to explain the entire process of the development
of Shutou Yabo online public opinion. According to this theory, online
public opinion is divided into five stages. The causes and characteristics
of online public opinion in different stages are different. At the same
time, the use of text mining, especially the use of cluster analysis
methods, can effectively analyze the content of public opinion at various
stages of public opinion. On this basis, proposing corresponding
emergency countermeasures for each stage of online public opinion on
food safety in universities can achieve very good results. This provides a
new idea for the government or school officials to prevent and control
online public opinion in colleges and universities. (2) The Resonance
Effect of Online Public Opinion Media on Food Safety in Universities is
Significant. The “Resonance Effect” refers to the fact that mainstream
media have a large number of users and fans, etc., and act as public
opinion leaders when reporting official news, affecting the discourse
direction of other media. During the development of this “Rat Head and
Duck Neck” incident, the agenda-setting among the media also referred
to each other’s reporting content. The agenda-setting always flowed from
the more authoritative media to other media. Mainstream media such as
People’s Daily Online and Toutiao News have established a dominant
position in information dissemination with their strong influence. After
the mainstream media publishes the report, it triggers other media to
forward or follow-up reports based on the discourse. Similar information
is reposted in large numbers in a short period. In the Weibo reports
reported by mainstream media, there is a high degree of consistency in
reporting time, labels, genres, forms, attitude tendencies, etc., creating a
resonance effect between media. (3) The Development of Online Public
Opinion on Food Safety in Universities is Repetitive. There were a total
of four public opinion peaks in the “Rat Head and Duck Neck” incident,
that is, there were periodic recurrences of public opinion. The first spike
in public opinion occurred because universities and the government
responded inappropriately. The second peak of public opinion occurred
because similar incidents occurred again, and the recurrence of similar
incidents can easily awaken earlier food safety incidents and form a
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resonance of public opinion. The third peak of public opinion occurred
because the joint investigation team announced its investigation results
and the incident itself took a turn. The reason for the fourth peak of
public opinion was that the media dug into relevant information about
the college cafeteria involved. Analysis revealed that there are various
reasons for the recurrence of public opinion on Weibo. In addition, the
first peak of public opinion is the highest, and the subsequent three peaks
of public opinion decrease in sequence. (4) A Fair Response is Conducive
to Promoting the Dissipation Period of Negative Public Opinion in
Universities. In public opinion on food safety incidents, inappropriate
responses from relevant subjects may directly push public opinion to a
peak, triggering the rapid growth and spread of negative public opinion.
In the “Rat Head and Duck Neck” incident, the school and the
government ignored the facts and responded inappropriately, triggering
the rapid spread of negative emotions among netizens. Moreover, the
original focus of public opinion on food safety has shifted to the collusion
of interests between the school and the government, which has reduced
the governments credibility. When the joint investigation team
announced the truth of the incident, it pushed public opinion into a
dissipation period. Therefore, responding fairly and facing the doubts of
netizens directly will help push negative public opinion into a dissipation
period as soon as possible.

6.2 Future prospects

This study has certain shortcomings, and the data sources studied
in this paper are limited. We selected data from the Weibo platform
about the “Rat Head and Duck Neck” incident for research. However,
the Weibo platform is only one of many social platforms, and it is
difficult to fully reflect all public opinions on the rat head and duck
neck incident. There may be certain deviations between the summary
of online public opinion patterns regarding this incident and the actual
situation. In future research, the discussion on the resonance effect of
public opinions on multiple food safety online can be strengthened.
This includes the mechanisms and scope of impact between food safety
incidents. In addition, after the outbreak of food safety emergencies in
universities, public opinion may have experienced multiple cycles due
to the complexity of society and the tortuous nature of the incident
itself. Therefore, the multi-cycle pattern of online public opinion on
food safety is also worthy of further exploration. For example, compare
the reasons for the emergence, duration, and scope of influence of
multi-cycle public opinions.
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Rural community perceptions
and practices toward the novel
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prevention in Konso Zone,
Southern Ethiopia: a lesson for
the next pandemic
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!Department of Environmental Health, Institute of Health, Bule Hora University, Bule Hora, Ethiopia,
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Ababa, Ethiopia, *Department of Environmental Health Science and Technology, Public Health Faculty,
Institute of Health, Jimma University, Jimma, Ethiopia, *Department of Public Health, College of
Medicine and Health Science, Werabe University, Werabe, Ethiopia

Background: Corona Virus Disease (COVID-19) has provided a lesson on
preparedness and coping mechanisms for similar pandemics to different
community segments. To control and prevent the spreading of COVID-19,
people need to possess the correct attitude and perception to follow the
appropriate practices against the causative agent. Therefore, this study aimed
to assess the rural community’s perceptions and practices toward COVID-19
prevention among southern Ethiopia’s Konso zone rural communities.

Methods: A community-based cross-sectional study conducted from April to
May 2022 on 605 study participants in the Kena district of the Konso zone of
Ethiopia. Participants were recruited using simple random sampling techniques.
Face-to-face interviews were conducted to collect data using structured
questionnaires developed from the World Health Organization guide and related
literature. A logistic regression model was used to identify determinants of
perception and practice.

Results: Among the 564 participants, 296 (52.5%) believed they would go
to the healthcare facility if they contracted COVID-19. About 276 (48.9%)
perceived that COVID-19 is not a stigma and should not be concealed.
About 233 (41.3%) perceived COVID-19 would be controlled. However, the
majority, 451 (80%), 440 (78%), 384 (68.1%), 381 (67.6%), 337 (59.8%), and
317 (56.2%) perceived that the cause of COVID-19 is sin, eating some food
items were effective against the virus, no cases in their locality, living far
away from COVID-19 area, the virus does not exist, respectively. Overall,
only 22.5% of the study participants have good perceptions. About 58.5%
practiced handwashing to prevent COVID-19, and 45.2% covered their mouth
and nose while coughing/sneezing. Among the participants, 39.8% were
vaccinated, and about a quarter (24.8%) of the respondents had good
prevention practices. Participants with better educational status, use of social
media as a source of information, and those with better income levels
are found to be protective factors while being married is a risk factor.
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Conclusion: The status of the participant’'s perception and preventive practices
toward COVID-19 was meager. There was a substantial magnitude of wrong
perceptions about controlling such pandemics. High inaccurate perceptions and
low preventive practice need an urgent and sustained improvement strategy to
tackle similar pandemics or epidemics.

KEYWORDS

COVID-19, Konso, perception, practice, rural community, Ethiopia

1 Introduction

Infectious diseases have become increasingly prevalent and
continue to infect and harm people around the world. Disease
outbreaks significantly threaten global public health, as evidenced
by recent events (1). The COVID-19 pandemic has caused
significant loss of life and livelihoods and disrupted economic
stability and people’s mobility (2, 3). This has resulted in a severe
and acute public health crisis that may persist for some time (4).

The coronavirus is highly contagious and has spread globally
at an alarming rate (5). As of August 19, 2022, the World Health
Organization had reported over 591.68 million confirmed cases and
6.44 million deaths worldwide, with South Africa, Morocco, and
Tunisia being the most affected African countries (6). In Ethiopia,
as of August 7, 2022, there were 492,491 confirmed COVID-19
cases and 7,569 deaths, with a mortality rate of 1.5% (7). As there is
currently no exact treatment for COVID-19, prevention is the most
effective strategy to curb the spread of the pandemic (8).

The main measures recommended globally include
vaccination, physical distancing, hand washing, staying at
home, and wearing face masks (9). The World Health Organization
has also developed guidelines and online training sessions to
increase community awareness of pandemic prevention (10).
However, some residents have not complied with these health
and safety measures, as recommended by the WHO and their
respective country’s health departments (11).

The knowledge, attitudes, and practices (KAP) that people hold
toward the disease play a crucial role in determining their readiness
to accept behavioral change measures from health authorities (12).
The Ethiopian government has implemented several preventive
measures, including declaring a state of emergency for nearly
6 months. However, many Ethiopians overlook these measures,
exacerbating the spread of the virus (8). To control and prevent
COVID-19 infection and transmission, people must have sufficient
knowledge of the virus, a positive attitude, and proper viral
prevention methods (11). Unfortunately, misinformation has
assisted the virus in spreading rapidly across the globe, revealing
division, distrust, inequality, and trade tensions (13, 14). During
the 2014 Ebola epidemic, a similar picture of misinformation, lack
of awareness about the disease outbreak, and negative attitudes was
observed, leading to several dangerous practices being carried out
by people trying to stay safe (15, 16).

Reports from developed countries indicated significantly better
knowledge of symptoms, high-risk groups, transmission routes,
and treatment options than those from developing countries (17).
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Conversely, reports from India showed that study participants had
strong knowledge and appropriate practices about the COVID-
19 pandemic, but there was a gap in perception of underlying
myths and beliefs (18). Studies conducted in Ethiopia found that
cultural and religious dependencies, the belief that the pandemic
does not affect the young, misinformation about the disease, and
a lack of trust in prevention measures were the major obstacles
to practicing COVID-19 prevention measures (19, 20). A study in
northwest Ethiopia also showed poor KAP during the pandemic
(21). Most studies on the KAP of COVID-19 have focused on
urban settings, despite the pandemic’s impact on both urban and
rural communities. Poor healthcare facilities, limited availability
of testing kits, isolation facilities, and low levels of awareness
due to a lack of information on preventive measures could make
controlling the virus difficult in rural areas (5). For example, the
country’s capital city, Addis Ababa, reported the highest caseload
with 334,202 cases compared to the country’s regional states (7).
Although much has been done to assess the KAP of COVID-
19 worldwide, including in Ethiopia, greater attention has been
given to urban communities with internet access through different
media platforms than to rural communities, which comprise most
of the population.

Understanding local perceptions of COVID-19 among
residents and COVID-19 prevention practices in the context of
people’s socio-cultural and educational backgrounds is crucial
in designing educational interventions to promote COVID-19
control measures and strengthen adherence to these measures.
Therefore, it is important to assess rural community perceptions
and practices of COVID-19 in the Kena district, to fill gaps in
perception and practice toward COVID-19 and similar pandemics
and to assist the fight against the pandemic in a local context.

2 Methods and materials

2.1 Study setting and period

From April 21 to May 6, 2022, a study was carried out in
the Kena district, which is located in the Konso zone of southern
Ethiopia. The research collected information about the COVID-
19 pandemic in the area. The district is situated about 574 km
from Addis Ababa, the capital city of Ethiopia, and 247 km from
Hawassa, the capital city of the South Nation Nationalities and
Peoples Region. It encompasses 10 kebeles, which are the lowest
level of government administration in Ethiopia, and has a total
population of 82,019 with 14,217 households. Additionally, there
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FIGURE 1

Sampling techniques and procedures used to select study participants in Kena district, Konso zone, southern Ethiopia, 2022.

are four health centers and 17 health posts in the district at the time
of the study.

2.2 Study design

A community-based cross-sectional study was conducted
among rural communities to assess their perceptions and practices
toward the pandemic.

2.3 Source and study populations

All the people in the Kena district of southern Ethiopia were
the source population. All the eligible individuals aged 18 years and
older in selected households that belong to the randomly selected
three Kebeles of the district were included in the study. Those who
were severely ill at the time of data collection were excluded.

2.4 Sample size determination

The sample size was determined using the single population
proportion formula by considering the following assumptions.

(Zo,)2*P*(1 — P)
n=-—————
d2

Where: n: sample size.
Z: the standard normal variance at 95% CI (1.96).
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P: the proportion of good perception and practice level in the
local community is taken as 50% since no previous study has been
done similar to this; p = 0.5; g = (1-p) = (1-0.5) = 0.5.

d: marginal errors 5% = 0.05.

(1.96) 2*0.5*(1 — 0.5)
n=
(0.05)2

n =384

Since simple random sampling techniques were used at Kebele
and at the household level to select an eligible study participant in
the study area, a 1.5 design effect was accounted for. Then the final
sample size with a 5% non-response rate was 605.

2.5 Sampling technique and procedures

To establish the sample size, three Kebeles were chosen
randomly out of ten, as displayed in Figure I. The number of
sample households was then proportionally allocated to the selected
Kebeles. A random number generator was employed to choose
households from each Kebele, using the family roster previously
registered at the respective health posts. Finally, for each chosen
household, individuals aged 18 or above were randomly selected
through the lottery method in case the household head was not
present during data collection.
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2.6 Study variables

The perceptions and practices of the respondents
toward COVID-19 were the dependent variables. Whereas,
sociodemographic characteristics like age, sex, marital status,
educational status, occupation, family size, monthly income, and
source of information were the independent variables.

2.7 Data collection, management, and
quality assurance

We gathered the data through a structured questionnaire,
which we adapted in English from the WHO Risk Communication
and Community Engagement (RCCE) action plan guidance and
various related literature (8, 20, 22, 23). Next, we translated the
questionnaire into Ambharic to ensure that the data collectors
and interviewees could better understand it. The questionnaire
included questions about demographics, perceptions, preventative
practices, and sources of information. Before beginning the
actual data collection, we pretested the questionnaire on 30
households outside the selected kebeles in the Karat Zuria district
using the Amharic version to make any necessary amendments.
Experienced supervisors provided training and instructions to the
data collectors.

2.8 Statistical analysis

First, the data collected was coded and entered into Epi-
Data version 3.1. It was then exported to SPSS version 23 for
analysis after cleaning it. Before the final analysis, all variables were
recoded and transformed as needed. The variables were described
using frequency distributions, cross-tabulations, and graphs. After
evaluating the normal distribution of the data, bivariate logistic
regression was used to analyze the association between the outcome
and predictor variables. Each independent variable was analyzed
separately, and predictor variables with a p-value of <0.25 were
selected for the final model. All candidate variables were then
analyzed using multivariate logistic regression. The Hosmer-
Lemeshow test was used to check the model’s fitness. An adjusted
odds ratio with a 95% confidence interval was calculated, and P-
values <0.05 were considered statistically significant. Finally, the
results were presented using texts, graphs, figures, and tables.

2.9 Contextual definitions

The perception: Was dichotomized as good if the overall score
was > 50% and poor if < 50% (24). It consisted of 14 questions,
and participants who correctly answered more than seven questions
were categorized as “good perception,” and those who scored less
than or equal to seven were categorized as “poor perception.”

The practice: Was dichotomized as good if the overall
score was > 50% and poor if < 50% (24, 25). The practice
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TABLE 1 Sociodemographic characteristics of the respondents in Kena
district, southern Ethiopia, April—May 2022.

Variables Response category Frequency Percentage

Sex Male 260 46.1
Female 304 53.9
Ageinyears | 18-29 177 31.4
30-39 227 40.2
>40 160 28.4
Educational | Cannot read and write 279 49.5
level
No formal education but read 73 12.9
and write
Primary (1-8 grade) 111 19.7
Secondary (9-12 grade) 46 8.2
College and above 55 9.8
Marital Single 88 15.6
status
Married 454 80.5
Other 22 3.9
Occupational | Farmer 167 29.6
status
Merchant 49 8.7
Housewife 244 433
Employed 32 5.7
Student 55 9.8
Other 17 3.0
Religion Protestant 403 71.5
Orthodox 154 27.3
Other 7 1.2
Family size <4 160 28.4
>4 404 71.6
Monthly <1,000 130 23.0
Income
(ETB) 1,000-1,999 270 479
2,000-4,000 136 24.1
>4,000 28 5.0
n=564.

ETB, Ethiopian Birr.

questionnaire consisted of seven questions, and participants who
correctly answered four or more questions were categorized as
“good practice,” and those who scored <4 were categorized as
“poor practice.”

Inaccurate beliefs: Misperception resulting from incorrect
reasoning. The unscientific way the rural community thinks about
how to prevent and how they interpret information related to the
current global COVID-19 pandemic.

Correct perception: The scientific way the rural community
thinks about how to prevent and how they interpret information
related to the current global pandemic COVID-19.
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Family SMS message
members

Sources of information

Source of information about the global pandemic in Kena district, southern Ethiopia, April-May 2022 (n = 564).

TABLE 2 Perception toward COVID-19 disease in Kena district, southern
Ethiopia, April-May 2022 (n = 564).

Perception of respondents Freq. (%)
toward COVID-19

Yes
Do you think you can contract COVID-19? 199 (35.3) 365 (64.7)
If you were getting infected with COVID-19, 296 (52.5) 268 (47.5)
would you go to the health facility?
Do you think you are well-informed about the 228 (40.4) 336 (59.6)
current pandemic?
Do you think COVID-19 is not a stigma and you 276 (48.9) 288 (51.1)
should not hide the infection?
Would you think COVID-19 will be successfully 233 (41.3) 331 (58.7)
controlled?
Do you believe using garlic, ginger, etc. as home 124 (22.0) 440 (78.0)
remedies are a necessity to confront coronavirus?*
Do you believe drinking local alcohol is necessary 315 (55.9) 249 (44.1)
to protect against COVID-19%*
Do you think you are living far away from 183 (32.4) 381 (67.6)
COVID-19/s rampant areas?*
Do you think there are no locally reported 180 (31.9) 384 (68.1)
COVID-19 cases so far?*
Do you believe you are religious enough to control 222 (39.4) 342 (60.6)
COVID-19?*
Do you believe you have traditional medicine 247 (43.8) 317 (56.2)
against COVID-19?*
Do you think that the cause of COVID-19 is 113 (20.0) 451 (80.0)
happened because of our sins?*
You don’t believe COVID-19 exists?™* 227 (40.2) 337 (59.8)
Do you think the disease is being exaggerated?* 303 (53.7) 261 (46.3)

*Correction rate calculated from “No” response for false statements.

Frontiersin Public Health

2.10 Ethical considerations

The Ethical Committee of Jimma University has approved the
study protocol for collecting the data from the respondents. IRB
letter reference number is IHRPG1/442/22. The respondent’s right
to refuse or withdraw from participating was fully maintained,
and the information provided by each respondent was kept strictly
confidential. Written consent was obtained from each of the
study participants.

3 Results

3.1 Sociodemographic characteristics of
the respondents

This study had 583 participants, with a response rate of 96.4%.
Of the total participants, 304 (53.9%) were female. The majority,
453 (80.5%) were married and 244 (43.3%) were housewives
(Table 1). Refer to Figure2 for the source of information
the respondents had heard about the pandemic. Out of the
583 respondents, 564 (96.74%) claimed that they had heard
about COVID-19.

3.2 Perception and practice of
respondents toward the COVID-19 disease

In Table 2, the study participants’ perceptions of the pandemic
are presented. More than half of the participants (52.5%)
indicated that they would seek medical attention if they were
infected. However, the majority of respondents (80%) mistakenly
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(n = 564).

The status of the prevention practice of the participants toward COVID-19 among the residents of Kena district, southern Ethiopia, April-May 2022
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FIGURE 4

Responses of the participants for not practicing COVID-19
prevention practices in Kena district, southern Ethiopia, April-May
2022 (n = 564).

believed that COVID-19 was caused by sin, and a significant
portion (78%) believed that using certain food items and spices
like garlic, ginger, honey, and lemon as home remedies could
effectively combat the virus. Figure 3, a graph below, displays
the prevention practices of the rural community participants.
Shockingly, a vast majority of them (91%) did not use hand
sanitizer when soap and water were not available, while 78.3% did
not avoid handshakes when greeting others. In contrast, Figure 4
illustrates the reasons why some participants were not practicing
prevention methods.
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3.3 Factors associated with the status of
perception on COVID-19

Our analysis used binary logistic regression to identify factors
associated with respondents’ perceived status of the pandemic.
The model showed that sex, age, educational level, marital
status, occupational status, income level, and various sources
of information such as healthcare workers, radio/television,
religious leaders, SMS messages, and social media were significant.
Additionally, practice level was also found to be significant. All of
these variables were included in the multivariable analysis model,
as shown in Table 3.

After analyzing multiple factors using a multivariate analysis,
it was found that a person’s level of education and their use of
social media as a source of information has a significant impact on
their perception. Individuals with secondary education were found
to be four times more likely to have a good perception compared
to those who cannot read or write. Similarly, college students and
those with higher education were 4.71 times more likely to have a
good perception than their counterparts. Additionally, those who
use social media as a source of information were found to be three
times more likely to have a good perception compared to those who
don’t use social media.

3.4 Factors associated with the practice of
COVID-19 prevention

To know the associated factors with the status of the prevention
practice, all the variables were entered into the binary logistic
regression model (Table 4). Accordingly, sex, age, educational level,
marital status, occupational status, income level, SMS message as
a source of information, social media as a source of information,
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TABLE 3 Factors determining the level of perception toward COVID-19 among Kena district residents, southern Ethiopia, April—May 2022 (n = 564).

Variables Response category Perception level COR (75% p-value AOR (95% p-value
Cl) (o]))
Poor (%) Good (%)
Educational level Cannot read and write 246 (88.2) 33(11.8) 1 1
No formal education but read 60 (82.2) 13 (17.8) 1.61 0.180* 1.26 0.566
and write (1.07-2.43) (0.56-2.82)
Primary (1-8 grade) 92 (82.9) 19 (17.1) 1.54 0.168* 0.95 0.913
(1.07-2.20) (0.43-2.12)
Secondary (9-12 grade) 24 (52.2) 22 (47.8) 6.83 0.0001* 4.05 0.014**
(4.57-10.20) (1.32-12.36)
College and above 15(27.3) 40 (72.7) 19.87 0.0001* 4.71 0.027**
(13.21-29.90) (1.19-18.63)
Source of Yes 9(23.7) 29 (76.3) 14.07 0.0001* 3.69 0.013**
information using (8.9-22.23) (1.31-10.39)
social media (FB,
telegram) No 428 (81.4) 98 (18.6) 1 1

COR, Crude Odd Ratio; AOR, Adjusted Odd Ratio; ETB, Ethiopian Birr.

*p-value < 0.25 statistically significant, **p-value < 0.05 statistically significant. Bold values indicate that their p-values are < 0.05.

and perception level had a p-value of <0.25 and fitted into the
multivariable analysis model.

In multivariable logistic regression analysis, educational level,
marital status, and income level affected the prevention practice.
It was revealed that those who attended primary education were
two times (AOR = 2.19, 95% CI 1.38-4.88) more likely to use
good practices to prevent COVID-19 than those who cannot read
and write. The odds of having good preventive practice were four
times (AOR: 3.89; 95% CI: 1.03-14.77) among the monthly income
level category >4,000 than those who had <1,000 income level.
Moreover, being married was 59% times (AOR: 0.41; 95% CI: 0.18-
0.94) less likely to have good COVID-19 prevention practices than
being single.

4 Discussion

This research examined how rural communities perceive and
respond to the global pandemic 2 years after its emergence. The
study identified factors that influence their perception and practices
in preventing the spread of the virus. The results can provide
valuable insights for health offices, health extension workers, and
other stakeholders in rural areas. It is essential to use these findings
to promote behavioral change and maintain preventive measures,
as well as address any gaps in current literature.

According to our finding, rural communities primarily relied
on healthcare workers (66.8%) and community leaders (66.6%)
for information. These communities trusted health workers and
community leaders, including health extension workers, the health
development army, and health professionals. However, studies
conducted in Tigray, Gedeo zone, and Southern Ethiopia (24-26)
found that most residents obtained COVID-19 information from
TV/radio and social media. This difference may be due to the
location and population of the study area. The study participants
were from remote areas without telecommunications and electrical
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services. This highlights the need for tailored interventions to
increase awareness about COVID-19 and mitigation measures,
utilizing professionals and community leaders.

The study found that a significant number of respondents
(ranging from 44.1 to 80%) held inaccurate beliefs about COVID-
19. Specifically, they believed that consuming local alcohol, certain
food items (such as garlic, ginger, and honey), and traditional
medicines could protect them from the virus. Some respondents
also subscribed to religious myths, such as the belief that the
pandemic was caused by an increase in human sin, and that being
religious enough could control the spread of the virus. Additionally,
false assurances from local people that they were safe from the virus,
as well as the belief that COVID-19 did not exist, contributed to the
prevalence of inaccurate beliefs. The study found that this level of
inaccurate belief was higher than in a previous study conducted in
Ethiopia (20). The study suggests that such inaccurate beliefs are
damaging and could hinder efforts to prevent and reduce the spread
of COVID-19. It is therefore important for concerned bodies to
make more effort to reduce these beliefs and improve education
around COVID-19.

On the other hand, in this study, there were lower reports on the
correct perception statements, ranging from 35.3 to 52.5% which
was found inconsistent with the study done in Northwest Ethiopia
and Northern Ethiopia (8, 24). These differences might be related
to educational status, cultural beliefs, and study periods. Thus,
adequate and sustained health information should be provided
to the community. Generally, the current study revealed that
the overall perception of the rural community was very poor
(22.5%). This finding is lower compared to studies conducted
in northeast Ethiopia (57.9%) (27), northwest Ethiopia (62.6%)
(8), and southern Ethiopia (90.3%) (28) where their perception
level toward COVID-19 is higher. This variation might be due
to the study area, period, and population. The current study was
done after 2 years of the emergence of the pandemic, unlike
previous studies.
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TABLE 4 Factors determining COVID-19 prevention practice among Kena district residents, southern Ethiopia, April—May 2022 (n = 564).

Variables Response category Practice level COR (75% p-value AOR
Cl) (95%Cl)
Poor (%) Good (%)
Educational level Cannot read and write 237 (84.9) 42 (15.1) 1 1
No formal education but read 54 (70.0) 19 (26.0) 1.98 0.029* 1.31 0.436
and write (1.38-2.85) (0.65-2.63)
Primary (1-8 grade) 72 (64.9) 39 (35.1) 3.05 0.0001* 2.19 0.018**
(2.26-4.12) (1.14-4.21)
Secondary (9-12 grade) 30 (65.2) 16 (34.8) 3.01 0.002* 2.77 0.059
(2.00-4.51) (0.96-7.95)
College and above 31 (56.4) 24 (43.6) 4.36 0.0001* 2.56 0.169
(3.02-6.30) (0.67-9.82)
Marital status Single 51 (58.0) 37 (42) 1 1
Married 353(77.8) 101 (22.2) 0.39 0.0001* 0.41 0.035**
(0.29-0.52) (0.18-0.94)
Widowed 20 (90.9) 2(9.1) 0.13 0.010* 0.23 0.100
(0.05-0.33) (0.04-1.32)
Monthly income <1,000 109 (83.8) 21(16.2) 1 1
(ETB)
1,000-1,999 212 (78.5) 58 (21.5) 1.42 0.211* 1.47 0.226
(1.03-1.96) (0.78-2.77)
2,000-4,000 91 (66.9) 45 (33.1) 2.57 0.002* 1.95 0.088
(1.82-3.63) (0.90-4.22)
>4,000 12 (42.9) 16 (57.1) 6.92 0.0001* 3.89 0.042**
(4.12-11.61) (1.03-14.77)

COR, Crude Odd Ratio; AOR, Adjusted Odd Ratio; ETB, Ethiopian Birr.

*p-value < 0.25, **p-value < 0.05 statistically significant. Bold values indicate that their p-values are < 0.05.

Furthermore, this finding was lower than perception studies
on COVID-19 from Egypt (29), and Saudi Arabia (30). These
discrepancies might be due to the study period, geographical areas,
and the number and type of questions used. The previous studies
were done at the beginning, but the current one was conducted after
2 years. The former abroad studies’” participants have better access
to healthcare information compared to this rural community study.

The current study depicted that the status of perception
regarding COVID-19 was affected by educational status, and
social media as a source of information. Those who had
secondary education and above college were four times more
likely to have good perception than those who could not
read and write. This study was consistent with studies from
Northeast Ethiopia (23) and Southern Ethiopia (28) where higher
educational level was positively associated with good perception
than their reference group. This might be a result of educated
individuals being more informed (getting more information
through various communication platforms) about the illness and
suggested preventative measures.

Furthermore, the current study demonstrated that participants
who had exposure to social media as a source of information had a
good perception of COVID-19. This is consistent with the previous
study (24) which looked if social media could be wisely used might
bring behavioral change.

Due to the absence of an exact treatment, prevention is
a highly recommended strategy to control the spread of the
COVID-19 pandemic (8). As a result, the main measures
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recommended globally to prevent the pandemic were vaccination,
physical distance, hand washing, staying at home, and wearing
face masks (9). However, in this study, only a quarter (24.8%)
of the respondents practiced the recommended prevention
measures. This finding is higher compared to findings from
Dirashe district (31) and Gedeo zone (28), Ethiopia, where
the preventive practices were 12.3 and 20%, respectively. This
variation might be related to changes in the study setting,
study period, factors, and awareness of
the communities.

On the other hand, the practice level of the current study was
found to be lower than previous studies done in Ethiopia. It was
lower than Addis Ababa (59.8%) (32), and Sidama region (65%)
(33) studies conducted on preventive measures. This discrepancy
might be explained because of the difference in the study period,
the number of study participants, and the cut-off point used
to categorize the preventive measures into poor or good status.
When the study period would be seen, the previous studies were
conducted a few months after the occurrence of the pandemic
while the current study was done after 2 years of the emergence
of the disease. This indicates prevention measures should be
practiced sustainably.

Moreover, the preventive practices in the current study were
found lower than the studies done in India (88.1%) (18), and
Malaysia (95.9%) (12). This variation might be related to socio-
economic status, study period & population, and methods of data
collection. In this study, data was collected face-to-face among the

socio-economic
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most illiterate category of respondents, while the former studies
were collected online.

Respondents of this study were also asked about the reason
why they didn’t practice the recommended preventive measures for
the virus. As a result, the study participants’ main reason was they
perceived that the disease was controlled/regulated and reduced
27.6%, similarly, they considered the issue of the diseases was
forgotten even by asking the data collectors back by saying “Is
there incidence/case of COVID-19 present?” The current reasoning
was not in agreement with the study conducted in Dessie town,
Northeast Ethiopia which reasoned that it “takes too much effort”
(27). This difference may be related to the variation in the study
setting, period, participants, and type of questions. Because the
current study was conducted after 2 years after the occurrence of
the pandemic compared to its counterpart. It might be suggested
that the residents were performing the prevention method because
of the enforcement of the regulatory bodies but not understanding
the risk of the virus. From these responses, the low role-playing
of concerned bodies could be understood which might awaken
the bodies to sustain the recommended preventive measures
and behaviors.

Based on the multivariable model, those who attended primary
education were twice more likely to have good practices to prevent
COVID-19 than those who cannot read and write. The study
conducted in southern Ethiopia (28) supported this association.
This shows the higher the educational level, the higher the practice
of preventive measures against the disease. Additionally, the odds
of having good preventive practice were four times higher among
the income level category >4,000 than those who had <1,000
income level. This is consistent with the study conducted in the
Sidama region in Ethiopia (33). This shows that those who have
higher incomes can afford the recommended preventive personal
protective equipment, like face masks, hand sanitizers, and soap.
Furthermore, marital status was found to be statistically associated
with the prevention practices of the participants. Participants who
had married were 59% times less likely to practice the prevention
measures for COVID-19 than those who didn’t (single ones). The
current study differs from the study done in the Sidama region,
Ethiopia (33), where those married were twice as practicing the
prevention measures than their reference group. This variation
might be because of sociocultural disparities, levels of knowledge,
access to information sources, etc.

In Ethiopia, around 80% of the citizens live in rural areas. The
majority of the population residing in these rural areas face a variety
of health-related problems due to poor access to transportation,
poor healthcare facilities, lack of awareness, and a shortage of
well-equipped facilities in the local area. Similarly, COVID-19
awareness creation activities and preventive practices did not reach
these remote areas. In addition, studies conducted in Ethiopia
on COVID-19 had given greater attention to urban communities
with internet access through different media platforms like social
media, mass media, and telecom. However, all these channels are
not accessible and suitable for rural communities. Previous studies
are also focused on educated population (internet users). Hence,
strengthening existing local health systems like health extension
packages, and health development armies and continuously
improving the perception of the local communities is imperative.
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Therefore, scholars must reach this remote unprivileged population
to develop appropriate intervention measures based on the
local context.

Having strengths, this study may face limitations like
assessment of the cause—effect relationship was not possible due
to the cross-sectional nature of the study, there could be social
desirability, and the knowledge of community members on the
illness was not addressed.

5 Conclusion

Finally, the study revealed that a high number of the study
participants had poor perceptions and prevention practices toward
the control of the pandemic in the community. There was
a substantial magnitude of wrong perceptions and very low.
Educational level, income level, knowledge status, and social
media as a source of information acted as protective factors
at a p-value of 0.05 against the prevention of the pandemic.
While marital status was a risk factor for COVID-19 prevention.
Therefore, the risk communication and community engagement
efforts in collaboration with concerned bodies should investigate
the beliefs that could exacerbate/inhibit the spread of the disease,
provide the communities with real information about the virus,
and work on prevention measures sustainably. Behavioral change
communications are also imperative to strengthen COVID-
19 prevention practices. It needs an urgent and sustained
improvement strategy to tackle similar pandemics or epidemics.
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Risk perceptions of COVID-19 in
Beijing: a cross-sectional study

Qing Liu?, Yiyang Tan?, Zheng Zhu?, Jiawei Zhang?, Yaqun Fu?,
Quan Wang?, Zhijie Nie?, Li Yang®* and Xiaoguang Li**
!General Practice Department, Second Outpatient Section, Peking University Third Hospital, Beijing,

China, ?Department of Health Policy and Management, Peking University School of Public Health,
Beijing, China, *Department of Infectious Diseases, Peking University Third Hospital, Beijing, China

Background: The Chinese government has ended the “dynamic zero-COVID"
policy, and residents are now living together with the SARS-CoV-2 virus. Only a
limited number of studies have investigated the specific content and structure
of COVID-19-related risk perceptions, as well as their underlying determinants.
This study measured the residents’ risk perception of COVID-19 and analyzed
the predictors of RP.

Methods: We conducted a comprehensive questionnaire-based survey among
residents mostly in Beijing, using a specially designed scale consisting of
11 items to accurately measure COVID-19 risk perceptions. We then utilized
multiple linear regression analysis to investigate the factors associated with risk
perceptions.

Results: A total of 60,039 residents participated in the survey. Our study reveals
that COVID-19-related worries are significantly influenced by other dimensions
of RP (p <0.001), except for perceived society’s control of the epidemic. Several
experiential and socio-demographic factors, including gender, educational
level, and infectious experience, are notably correlated with all dimensions of
risk perceptions of COVID-19.

Conclusion: This study evaluates the specific content and structure of COVID-
19-related risk perceptions, as well as their determinants. It is essential to
understand the risk perceptions and health-protective behaviors of residents
with diverse educational levels, incomes, and medical histories.

KEYWORDS

COVID-19, risk perception, determinants, cross-sectional study, pandemic

1 Introduction
1.1 Background

COVID-19, also known as the coronavirus disease 2019, is a highly contagious respiratory
illness caused by the SARS-CoV-2 virus. It was first identified in December 2019 and has
since spread rapidly, becoming a global pandemic that affects billions of people worldwide.
As of May 21st, 2023, over 766 million confirmed cases and over 6.9 million deaths have been
reported globally, which is revealed by WHO in the latest edition of COVID-19 Weekly
Epidemiological Update. The disease is primarily spread through respiratory droplets when
an infected person talks, coughs, or sneezes, and also by exposure to surfaces contaminated
with the virus. COVID-19 can cause a range of symptoms, from mild to severe and even fatal,
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including fever, cough, shortness of breath, fatigue, and loss of taste
or smell. Older adults are at higher risk of severe disease and death
than younger ones (Chen et al., 2021) and evidence suggests that
there are remarkable racial and ethnic disparities in SARS-CoV-2
infections and COVID-19 hospitalizations (Mackey et al., 2020). In
response to the pandemic, the World Health Organization declared
the outbreak of COVID-19 a “public health emergency of
international concern” (PHEIC), on the historical date of January
30th, 2020.

To prevent the spread of COVID-19, health-protective behaviors,
such as social distancing, wearing masks, and frequent hand washing
are highly recommended. Besides providing healthcare information,
many countries also adopt governmental measures which can
be commonly divided into elimination (known as “zero-COVID”)
and mitigation (known as “flattening the curve”) (Thunstrom et al.,
2020; Al-Mustapha et al., 2021). During the COVID-19 pandemic,
the Chinese government is specifically committed to the national
“dynamic zero-COVID” strategy and it has turned out to be an
enormous success (Burki, 2022). Yet, the Chinese authorities cannot
help but think about the adjustment of the zero-COVID policy,
considering the mighty power of the Omicron variant and
unignorable socioeconomic issues (Chen and Chen, 2022). On
December 7th, 2022, China officially announced the “new 10
prevention and control measures” after enforcing the elimination
policy for more than two years. Since then, the Omicron pandemic
has spread swiftly in major cities in China, including Beijing, the
capital where the predominant Omicron BE7 has put significant
pressure on the healthcare system. By December 22nd, it is estimated
that the Omicron outbreak had peaked in Beijing, with 76% of the
Beijing residents infected (Leung et al., 2023). On 5 May 2023, Tedros
Adhanom Ghebreyesus, the World Health Organization (WHO)
Director-General, eventually declared that COVID-19 “is now an
established and ongoing health issue which no longer constitutes
a PHEIC”

1.2 Contagion: risk perception during and
after pandemics

Research on risk perception began in the 1940s when Gilbert
White published his pioneering paper, Human Adjustment to Floods.
White redefined how human responses to hazards should be studied
(White, 1942) and found that personal experience with floods directly
affected people’s behavior when they were under a similar threat
again (Macdonald et al,, 2012). In other words, a brand new way to
research risk and multihazard environments has been brought out.
In 1969, Chauncey Starr discovered systematic relationship between
the acceptance of technology risks and perceptions of costs and
benefits, based on a revealed preference approach (Starr, 1969). Over
the following decades, risk perception research evolved into
psychological experiments and public surveys in which individual
perceptions could be assessed with the help of several theories and
approaches (Kellens et al., 2013). As such, studies have shown that
risk perception is a subjective mental construction that is influenced
by cognitive, experiential, and socio-cultural factors (De Dominicis
etal, 2015; van der Linden, 2015). Even though higher levels of risk
perception may have a positive impact on improving individuals’
behaviors when faced with environmental risks, it is suggested that
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RPs need to be accompanied by coping appraisal for a positive
response (Bubeck et al, 2012). Among victims of natural disasters,
concern about risk is notably associated with psychological stress,
with possible feedback from pre-adopted mitigation measures on RPs
(Suzuki et al., 2015).

Since the COVID-19 pandemic outbursted in 2019, research has
demonstrated that perceived risk and knowledge are influential
factors which would shape individuals’ engagement in health-
protective behaviors and affect their intentions toward vaccination,
as well as their mental status (Faasse and Newby, 2020; Motta Zanin
et al., 2020). Approximately 43.6% of the participants perceived
themselves at a high risk of exposure to COVID-19, while 50%
considered the disease to be serious (Honarvar et al, 2020).
Additionally, older adults are more likely to associate a higher risk of
death with COVID-19 infection (Bruine De Bruin, 2021). Experts in
work and organizational psychology have been focusing on the
perception of COVID-related risks and mental well-being as well.
The perception of worker safety can be articulated through four
distinct dimensions that reflect the organization’s capability amidst
the COVID-19 pandemic, namely “situational awareness, capacity to
communicate and make decisions effectively and efficiently, and the
capacity to recognize additional mental and physical fatigue (Flin
etal., 2013)”

Nowadays, the COVID-19 pandemic has entered a new phase
characterized by fluctuations in transmission rates but with lower
mortality rates. This study utilized a standardized scale to measure
COVID-19 risk perception, while also collecting personal information
and COVID-19 infection status through a questionnaire. The risk
perception of residents was analyzed after adjusting the zero COVID
policy, and the factors influencing COVID-19 risk perception were
explored. Our research findings can contribute to the development of
a solid research foundation for the prevention and management of
COVID-19 outbreaks among Beijing residents and in other regions.
In this paper, we ask two crucial questions about COVID-19; (a) how
concerned are people? and (b) what social-psychological factors
determine their level of concern?

2 Materials and methods
2.1 Procedure

This study was a cross-sectional study aiming to investigate the
health situation of community residents during the COVID-19
pandemic and the impact of the coronavirus disease, conducted by a
research team from Peking University Third Hospital and School of
Public Health, Peking University. The sample of our study is
community residents who have experienced the Omicron outbreak
from late 2022 to early 2023, since the Chinese government declared
the “new 10 prevention and control measures” and ended the zero-
COVID strategy in December 2022. Data collection took place
between January 13th and February 13th, 2023.

2.2 Participants

To ensure the representativeness of the survey sample, this study
used the 16 administrative districts of Beijing as the basic sampling
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TABLE 1 Basic information about the citizens in the study.

Characteristic N =54415

Gender

Male 19,646 (36%)
Female 34,769 (64%)
Age

18~30 8,122 (15%)
31~45 20,362 (37%)
46~ 60 16,384 (30%)
>60 9,547 (18%)
Marriage

Married 46,328 (85%)
Others 8,087 (15%)

Education level

Middle school and below 10,720 (20%)

High school/Technical school 25,005 (46%)

College degree and above 18,690 (34%)

Region

Central city 14,548 (27%)

Suburb 39,867 (73%)
Income

Rich 11,768 (22%)
Ordinary 41,446 (76%)
Poor 1,201 (2%)

Healthcare worker

Y 7,129 (13%)
N 47,286 (87%)
Payment type

Urban employee medical insurance 40,007 (74%)

Urban and rural resident medical insurance 8,293 (15%)

Free medical insurance 2,505 (5%)

Uninsured 2,762 (5%)
Other 848 (2%)
Live alone

Y 2,611 (5%)
N 51,804 (95%)
Chronic disease

Y 35,455 (65%)
N 18,960 (35%)
Infected with Covid-19

Y 45,451 (84%)
N 8,964 (16%)

n (%).

frame and randomly selected 8 to 42 Community Healthcare Centers
in each district based on population proportion, totaling 293
Community Healthcare Centers. Within each center, 3 to 5 family-
contracted doctors were selected, and each doctor selected 40 to 50
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contracted residents as the survey subjects. The study conducted a
questionnaire survey on a total of 60,039 residents. 5,624 responses were
excluded because they were not filled out properly (missing essential
information). This resulted in a final sample of 54,415 participants.

2.3 Measures

Following Xie et al. (2005), van der Linden (2015), and Dryhurst
etal. (2020), our dependent variable “COVID-19 Risk Perception” was
measured as a set of indexes, involved with several dimensions to
provide a comprehensive measure of RP.

2.4 Predictors

Our social-psychological predictor variables were based on the
“climate change risk perception model” (CCRPM) by van der Linden
(2015), which included measurements of personal experience and
socio-demographics (Table 2). Specifically, we included items on
direct contagious experience with the SARS-CoV-2 virus, as well as
income, career, payment type, and chronic medical history.

3 Results

We collected basic information about the citizens, most of whom
live in Beijing (Table 1). With 5,624 responses eliminated due to
absent information, 54,415 samples were included in our analysis.
About 64% of them were female and 84% had got infected with
COVID-19 at least once.

3.1 Exploratory factor analysis

After that, we conducted the exploratory factor analysis (EFA) for
the dimensionality reduction analysis of the scale. First, the Kaiser—
Meyer-Olkin (KMO) test and Bartlett test of sphericity were
implemented to test the suitability of the data. KMO was calculated
as 0.9 (> 0.9); besides, EFA was validated to be suitable by the Bartlett
test of sphericity (y* 430.3598, p<0.001). Then, we successfully
performed EFA on the data, as such, factors were extracted through
varimax rotation. According to Table 2, all 11 items were divided into
three dimensions, accounting for 53% variance. Drawing on insights
from psychological theory and literature (Qin et al, 2021),
dimensions 1 to 3 were distinctly classified as “Perceived health
threat,” “
infection possibility”

Perceived severity & controllability, and “Perceived

3.2 Relations between dimensions of risk
perception

By analyzing the relations between the dimensions of risk
perception, we would have a better understanding of the influencing
factors of COVID-19-related worries. As such, we ran a simultaneous
regression analysis, using the degree of COVID-19-related worries as
dependent variables, and other dimensions of RP as predictors
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TABLE 2 Exploratory factor analysis of the risk perception scale.

Risk perception scale Component

Factor 1 Factor 2 Factor 3

1. The degree of worry about COVID-19 —0.08 —0.06 0.90

(not worried at all-very worried)

2. The impact of COVID-19 on individuals 0.00 0.00 0.79

(small-large)

3. The impact of COVID-19 on society 0.15 0.10 0.56

(small-large)

4. The consequences of COVID-19 0.43 0.06 0.12

(delayed-immediate)

5. The characteristics of COVID-19 0.62 —0.05 0.06

(natural-artificial)

6. The impact of infection with SARS-CoV-2 0.61 0.11 0.10

(short term-long term)

7. Perceived society’s control of COVID-19 0.66 0.18 —-0.10

(controllable-uncontrollable)

8. Perceived individuals’ control of COVID-19 0.16 0.65 —0.01

(evitable-inevitable)

9. The knowledge about COVID-19 0.54 —0.09 —-0.05

(familiar-unfamiliar)

10. Perceived probability of infection with COVID-19 —0.04 0.83 0.03

among the general population (small-large)

11. Perceived probability that I get infected with —0.11 0.93 —0.04

COVID-19 (small-large)

(Table 3). Our indicators of all dimensions, in fact, were significantly =~ TABLE 3 Analysis of the relations in risk characteristics of COVID-19.

iated with COVID-19-related ies, t fi ived -
associated wi related worries excep or percelve Characterlstlc B 95% C|1 p—value

The impact of COVID-19 on 0.47 0.46, 0.48 <0.001

society’s control of the epidemic. People who perceived more
probability of infection tend to have less worry about COVID-19
(p=-0.05, [95% CI; —0.06, —0.04]), suggesting that individuals who individuals

are more exposed to information about the virus or have experienced The impact of COVID-19 on society 0.28 0.27,0.29 <0.001
COVID-19 firsthand could develop a sense of familiarity or The consequences of COVID-19 0.02 0.01,0.03 <0.001
desensitization to the risks, leading to decreased anxiety levels.
) . ) . The characteristics of COVID-19 0.04 0.03, 0.05 <0.001
Research suggests that the dimension of whether a risk event is
“not at all worried” or “very worried” has been considered a significant The impact of infection with SARS- 0.05 0.04,0.06 <0.001
contributor to the degree of risks. The results of our study reconfirmed CoV-2
this assumption, in part, it is obvious that the “very worried” Perceived society’s control of 0.00 | —0.01,0.01 0.55
experience is directly related to psychological panic. COVID-19
Perceived individuals’ control of 0.05 0.04, 0.06 <0.001
) ) COVID-19
3.3 Determinants of COVID-19 risk e Knouledee bont COVIDS 2 | oore "
H e knowledge about -1 . .01, 0.03 <0.001
perception 8
Perceived probability of infection with 0.04 0.03, 0.05 <0.001
COVID-19

Next, we ran a multiple linear regression model to illustrate a

detailed overview of the predictors that make a difference in COVID-19 among the general population

risk perception (Table 4). Based on the results of EFA, our indicators, Perceived probability that I get infected |~ —0.05 | —0.06, —0.04 <0.001

within the predictor model, of experience with the virus, history of with

chronic diseases, payment types, as well as socio-demographics, were COVID.15
-1

all significantly related to three dimensions of risk perception.
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TABLE 4 Regression outputs of the risk perception of COVID-19 among citizens.

Experiential and Perceived health threat Perceived severity and Perceived infection
socio-demographic controllability possibility
factors e 95% Cl 2 95% ClI e 95% Cl
Gender

Male — — — — — —
Female 1.8k 17,19 IBES 1.0,1.2 092 0.84,1.0
Age

18~30 — — — — — —
31~45 IBES 0.90, 1.2 0.817#5% 0.63,1.0 IBES 1.0,1.3
46 ~60 148k 12,16 06774 0.47, 0.86 1398 11,14
>60 L5 13,17 148k 11,16 1398 11,15
Marriage

Married — — — — — _
Others —0.41 %55 -0.58,-0.25 -0.07 —0.24,0.09 —0.23% —0.36, —0.09

Education level

Middle school and below — — — — — —
High school/Technical school 0.18* 0.04, 0.32 0.30%%* 0.16, 0.45 0.46%%* 0.34,0.57
College degree and above 0.19* 0.02, 0.36 0.92%#% 0.75,1.1 1.3%%% 1.1,1.4
Region

Central city — — — — — —
Suburb 0.07 —0.05,0.18 —0.56%** —0.68, —0.45 —0.16%** —0.26, —0.07
Income

Rich — — — — — —
Ordinary —1. 7%k -1.8,-1.6 —1.5%%* -1.6,—-1.4 —1.0%** —1.1,-0.86
Poor —3.0%%* —3.4,-2.7 —2.6%%* -3.0,-2.3 —1.9%%* -2.2,-1.6

Healthcare worker

Y — — _ — _ _

N 0.77%#%%* 0.62,0.92 1.17%%% 0.91,1.2 —-0.16* —0.28, —0.03

Payment type

Urban employee medical — — — — — —

insurance

Urban and rural resident —0.37%%% —0.52, —0.22 —0.59%:%% —0.74, —0.44 —0.60%** —0.72, —0.47

Medical insurance

Free medical insurance —0.12 —0.36,0.11 —0.39%* —-0.63, -0.16 —0.28%* —0.47, —0.09
Uninsured —0.41%%* —0.64, —-0.18 —0.47%%% —0.70, —0.24 —0.64%%% —0.83, -0.46
Other —0.11 —0.51,0.28 0.07 —0.33,0.46 0.00 —0.32,0.32
Live alone

Y _ _ _ _ — —

N 0.627%%* 0.38, 0.86 0.37%* 0.13,0.61 0.40%** 0.21, 0.59
Chronic disease

Y — — — — — —

N 1.4%%% 12,15 1.1%%% 0.94,1.2 0.83%#* 0.74,0.92

Infected with Covid-19

Y — — _ — _ _

N 0.60%** 0.46, 0.73 0.07 —0.07,0.20 —1.6%%* -1.7,-1.5

“Multiple linear regression.
#p<0.05, ##p<0.01, ¥*¥p<0.001.
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Specifically, there is a gender effect, such that females perceive more
risk compared to males (e.g., B=1.8, [95% CI; 1.7, 1.9]). Aging plays a
considerable role in contributing to increased concerns about COVID-
19, in part, individuals over 60 perceive more risk versus youngsters
aged 18 to 30 (e.g., f=1.5, [95% CI; 1.3, 1.7]). The less money people
think they earn compared to others around, the less risk they perceive
(e.g., p=—3.0, [95% CI; —3.4, —2.7]), in other words, the relative level of
income is negatively associated with RP. Results show that the currently
married (e.g., p=0.41, [95% CI; 0.25, 0.58]) and residents of the central
city (e.g., p=0.56, [95% CI; 0.45, 0.68]) perceive more risk, while
healthcare workers (e.g., p=—1.1, [95% CI; —1.2, —0.91]) and people
who live alone (e.g., p=—0.62, [95% CI; —0.86, —0.38]) appear fewer
concerns about COVID-19. Educational level is positively correlated
with risk perception, in addition to a payment effect, such that residents
without medical insurance perceive less risk than those covered by
Urban Employee Medical Insurance (e.g., p=—0.64, [95% CI; —0.83,
—0.46]). People who have had contagious experience with the virus
perceive less threat (3=-0.60, [95% CI; —0.73, —0.46]), but more
infection possibilities (B=1.6, [95% CI; 1.5, 1.7]) in comparison with
those who have never been infected yet. Besides, there is a negative
correlation observed between the history of chronic diseases and the
factors of RP (e.g., f=—14, [95% CI; —1.5, —1.2]).

4 Discussion

In this paper, we set out to analyze and model the risk perception
of COVID-19 mostly in Beijing. Across the study, we find that worries
about COVID-19 are significantly influenced by other dimensions of
RP. We divided 11 items of RP into three general dimensions, based
on the exploratory factor analysis which we have conducted. Several
socio-psychological factors emerged as critical predictors. Consistent
with the achievements in the domain of contagious risk, experiential,
and socio-demographic factors show important correlations in our RP
regression model.

The results provide a comprehensive understanding of the sources
of psychological anxiety in the population, which involves the
structure of risk perceptions. Even though this may not reflect the
overall pattern of people’s perceptions of risk events and hazards, for
the specific risk of COVID-19 pandemics, however, the perceived
society’s control of the epidemic has not played a major role in
RP. Concerns and panics hardly originate from the social response
system and policy of COVID-19, instead, it is probably the pandemic
itself that matters to the residents. Our study also reveals that
individuals with higher levels of education and income tended to have
higher risk perceptions of COVID-19. This could be attributed to their
greater access to information and resources, allowing them to better
understand the potential risks and consequences of the SARS-CoV-2
virus (Honarvar et al., 2020). In addition, we find that overall risk
perceptions of COVID-19 in Beijing have maintained a relatively
moderate level (44 out of 77 on average).

A possible explanation is that the capital city of China has
experienced an unstoppable outbreak of the Omicron variant (Dyer,
2022), after which 84 percent of the residents have got infected by the
virus at least once. While COVID-19 can hit twice and even more, it is
not likely to experience reinfections within 3 months after the first
diagnosis of infection (Pilz et al., 2022), and this knowledge may have
reduced the public’s awareness and concern. Interestingly, results show
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that risk perceptions varied across different age groups, with older
individuals perceiving a higher risk than younger individuals. This may
be due to the fact that older individuals are more vulnerable to severe
complications and even death from COVID-19. On the other hand,
retired seniors may struggle to perceive support from organizations in
the same way younger workers do, which is negatively correlated with
the social dimension of well-being (Capone et al., 2022).

In short, our findings considerably suggest that risk perceptions
of COVID-19 in Beijing are influenced by a variety of socio-
experiential factors, including age, gender, education, and income.
These findings can contribute to public health efforts and strategies
aimed at promoting greater awareness and governance of infectious
diseases. We provide valuable insights into the determinants of
COVID-19-related worries and risk perception among the residents
in Beijing, most notably the “big picture” overview of communication
between human and natural hazards. By analyzing these factors,
we can pave the way for rewarding health campaigns and patient
education, ultimately building trust and encouraging health-protective
behaviors. The importance of mental well-being cannot be overstated,
as it is significantly linked to our overall health and resilience, affecting
our capacity to cope with challenges across the lifespan.

And of course, our research is not without limitations. The sample
size and demographics of the participants may have influenced the
results, and further research is needed to confirm the validity of these
findings in other settings. It is important to notice that although our
samples were abundant in number, they were residents who have been
to the medical institutions and therefore are not completely
representative of the population in Beijing. In addition, we conducted
a massive cross-sectional study that covered different aspects of
COVID-19, in other words, it is not specific research only focused on
risk perception. As such, our study was not exhaustive, and other
significant factors ought to be considered, including Non-Technical
Skills (Converso et al., 2021).

5 Conclusions and implications

This study evaluates the specific content and structure of COVID-
19-related risk perceptions, as well as their determinants. It is essential to
understand the risk perceptions and health-protective behaviors of
residents with diverse educational levels, incomes, and medical histories.
By doing so, we would develop targeted interventions to address the
specific concerns and needs of different population groups and ultimately
contribute to the effective prevention and control of infectious diseases.
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Hawassa, Ethiopia

Background: Scientific information on the knowledge and attitude of the
community toward the COVID-19 pandemic is a vital step for effective control
measures. This study aimed to investigate the level of knowledge and attitude of
Hawassa city residents toward COVID-19 and the interaction among knowledge
and attitude toward COVID-19.

Methods: A community-based cross-sectional study with stratified random
sampling was used from June 2020 to August 2020. Five hundred and eighty-seven
residents were selected for the study, which aimed to evaluate their knowledge
and attitude toward COVID-19 using a standardized structured questionnaire.
Data were collected using face-to-face interviews that strictly follow the WHO
and the Ministry of Health Ethiopia guidelines for COVID-19 prevention. Attitude
and knowledge were categorized based on the mean score value. Descriptive
statistics and two independent multiple logistic regressions were applied to
identify the possible determinants of knowledge and attitude using SPSS version
20 set at 95% Cls with a value of p of <0.05 considered statistically significant.

Results: In total, 61.7% of the participants were knowledgeable about the
virus and 65.9% had a positive attitude toward COVID-19. Educational
level with the categories of second degree and above (AOR=29.709, 95%
Cl=1.239-712.55), first degree (AOR = 3.476, 95% Cl = 3.278-22.02), certificate/
diploma (AOR =1.062-18.24, 95% Cl=1.062-18.24), and grade 12 completed
(AOR =1.903, 95% Cl=2.12-6.809); employment status of respondents who
were self-employed (AOR=9.545, 95% Cl=1.165-78.173) and employed
respondents (AOR=10.053, 95% Cl=1783-56.673); reading interest with
categories always (AOR =34.45, 95% Cl=26.608-4462.226) and sometimes
(AOR =17.24, 95% Cl =17.213-1661.966); and habit of using social media with
categories always (AOR=38.708, 95% Cl=5.086-294.610) and sometimes
(AOR = 3432, 95% Cl = 3.504-23.378) were the significant explanatory variables
that were correlated with knowledge of the respondents.

Conclusion: Although the knowledge and attitude of respondents toward
COVID-19 were positive, there is a need to use more effective strategies
to improve their knowledge and attitude toward COVID-19, and increasing
knowledge on preventive behaviors among the community was mandatory
to attain better results. The educational level, use of social media, and reading
habits of the respondents appear to play significant roles in determining their
level of knowledge and attitude toward COVID-19.
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knowledge, attitude, COVID-19, community, Hawassa city, Ethiopia
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Introduction

SARS-CoV-2 is a family of viruses that can cause illnesses such as
common cold, camel flu, and SARS. In 2019, a new coronavirus
(SARS-CoV-2) was identified as the cause of the COVID-19 disease
outbreak that originated in Wuhan, China and expanded across China
and other countries. Most people contaminated by the COVID-19
virus experience light-to-mild respiratory sickness and get better
without needing special treatment. Adults and those with underlying
medical problems such as chest pains, diabetes, long-term respiratory
disease, and cancer are more likely to experience severe sickness (1).

The virus that causes COVID-19 is part of a huge family of single-
stranded ribonucleic acid viruses that cause sickness, starting as a viral
rhinitis to SARS (2). Signs and indicators of COVID-19 may come
into view 2-14 days after infection. General signs and symptoms can
include fever, cough, tiredness, shortness of breath or difficulty
breathing, muscle aches, headache, chest pain, loose stools, pink eye
(conjunctivitis), runny nose, and sore throat (3). The aged population
and patients with coexisting or co-occurring conditions are more
susceptible to being infected and are, in addition, more prone to severe
problems, which may be related to adult respiratory distress syndrome
and hypercytokinemia (4).

Till the time of this study being conducted, from June 2020 to
August 2020, there was no confirmed cure or vaccine obtained for
COVID-19. Infection control measures such as washing hands with
soap, keeping distance, and wearing a mask were the main
interventions to reduce the spread of the virus in the community (5).
Public knowledge of the virus plays an excellent role in limiting its
spread. Vaccine or medicine development is expected to take a
number of days or years, and thus, administration of the pandemic
depends first and foremost on communities’ adherence to the optional
measures in use (6).

Experts believe that the virus that causes COVID-19 spreads
mainly from individual to individual via droplets and from an infected
person (7). Adults and sick persons with pre-existing diseases (such
as congenital heart disease, respiratory tract anomaly, abnormal
hemoglobin level, high blood pressure, obesity, heart disease, and lung
disease) are identified as possibly having a risk of harsh malady and
death (8, 9). Till the time of this study, scientists have not obtained an
antitoxin healing drug or immunization for COVID-19 (2). The World
Health Organization (WHO) suggests the elimination of person-to-
person transference by avoiding close contact with others, wearing a
mask, allowing rooms to circulate air, keeping away from traffic,
washing hands, and coughing into a bent elbow or tissue (1).

Knowledge about the infection plays a fundamental role in
limiting the expansion of disease to the community. Organization of
the disaster depends mainly on people’s adherence to the optional
measures taken. These measures are largely affected by the knowledge,
attitude, and practice (KAP) of the public (6). Measuring communities’
knowledge and attitudes is vital in recognizing gaps and supporting
ongoing prevention efforts. To the best of the author’s knowledge,
covariates significantly determining the level of knowledge and
attitude of the general population of Hawassa city and the interaction
among knowledge and attitude toward COVID-19 have not been
assessed. Specifically, no study has been conducted on the level of
knowledge and attitude toward COVID-19 among the general
population of Hawassa city, Sidama, Ethiopia. Thus, this study aimed
to investigate the level of knowledge and attitude of the general
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population of Hawassa city on COVID-19 and the interaction among
knowledge and attitude toward COVID-19.

Methods and materials
Study design

A community-based cross-sectional study was conducted.

Data gathering and quality control

The information was gathered using a pretested standardized
questionnaire from 3 June 2020 to 30 August 2020. Data were collected
using face-to-face interviews that strictly follow the WHO and the
Ministry of Health Ethiopia guidelines for COVID-19 prevention. After
checking the validity of the questionnaire using 10% of the sample size,
which was not included in the analysis later, the survey was settled. The
questionnaire was translated into local languages (Sidamic and
Ambharic), and during data collection, information was checked for
completeness each day by supervisors and investigators. Data were used
to assess internal consistency and reliability using Cronbach’ alpha.

Sampling design

The sampling technique used for this study was the stratified
sampling method. The strata used were sub-cities of Hawassa city,
Sidama region administrations.
Target population

The target populations were residents of Hawassa city, Sidama,
Ethiopia aged 18years or older who understood the content of the
questionnaire and agreed to participate in the study. Participation in
the study was on a voluntary basis, and informed written consent was
given to the participants.

Sample size determination

A simple random sampling method was used using the
formula (10)

iNizp(l -p)

h= =l Wi
N2d? ’
+ Np(l - p)
o
2

where n refers to the required total sample size, N refers to the
total number of households (targeted residents) in Hawassa city, Z
refers to the inverse of the standard normal cumulative distribution
that corresponds to the 5% level of confidence (Z=1.96), k refers to
the total number of sub-cities (strata) in Hawassa city administration
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(k=7), N, refers to the number of households in each sub-city (for
i=1,2,3,4,5,6,7), W, refers to the estimated proportion of N; to N
(sub-city households to the total number of households in Hawassa
city), p refers to the probability of knowledge and attitude on COVID-
19, and d refers to the level of precision (sampling error). Using
proportional allocation, the subsample size from each sub-city is given
below (Table 1).

The probability of success was 0.5, which was determined via a
pilot study. The level of precision preferred for this study was 4%. The
desired sample size from the target population was 587.

Data processing and analysis

Data were entered as input to SPSS version 20 for cleaning and
analysis. Data were presented using both descriptive and inferential
statistics. Variables with a p-value less than 0.05 in the bivariate
analysis were included in the multivariate analysis. Multivariate
logistic regression analyses were employed at a 95% confidence
interval to determine the presence of an association between
independent variables with knowledge and attitude. A p-value of
<0.05 at a 95% CI was taken as statistically significant. The Kaiser-
Meyer-Oklkin (KMO) measure was issued to check the validity of the
items and should be more than 0.6. Cronbach’s « was determined to
check internal consistency.

Operational definitions

Good knowledge: Participants who scored the mean value or
above for the given knowledge-based questions.

Poor knowledge: Participants who scored below the mean value
for the given knowledge-based questions.

Positive attitude: Participants who scored above the mean value
for the given attitude-related question.

Negative attitude: Participants who scored below the mean value
for the given attitude-related questions.

Ethics approval and consent to participants

Ethical clearance (DRBH/125/2020) was obtained from the
Department Review Board of Hawassa University. The reason and

TABLE 1 Sample size by sub-cities.

Total number
of households

Sub-cities ‘ W,
in each sub-
city (N;)
1 Addis Ketema 2,321 0.092 54
2 BahilAdarash 1,387 0.055 32
3 Hayik Dar 1,924 0.076 45
4 MehalKetema 1,726 0.069 40
5 Menaheriya 4,235 0.169 99
6 Misrak 1,492 0.059 34
7 Tabour 12,099 0.480 283
Total 25,184 1 587
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significance of the study were explained, and informed written consent
was obtained from the respondents before conducting the study. All
of the data collectors strictly followed the WHO and the Ministry of
Health Ethiopia guidelines for COVID-19 prevention.

Results

Sociodemographic characteristics of the
study participants

A total of 587 study participants with a 100% response rate
completed the questionnaire. There were 315 (53.7%) male
participants. In terms of the education, 12.1% of the study participants
were illiterate, and in terms of education level, 11.6% of them had a
second degree and above (Table 2).

Respondents’ knowledge regarding
COVID-19

The average COVID-19 knowledge score was 15.425 (S.D.=3.12,
min =0, max =25). Cronbach’s « for the knowledge scale was 0.770,
indicating that the questionnaires were reliable. Furthermore, the
KMO values were 0.759, which shows that the criteria of validity are
met. All the items in knowledge satisfied the standard loading value
of >0.40. The average COVID-19 knowledge score was 15.425
(SD =3.12, min =0, max =25). Although all participants in the city,
100%, heard about COVID-19, only approximately 61.7% of the
respondents were aware of the disease, and the remaining 38.3%
were not aware. Approximately 56.4% of the respondents were
aware that the disease is viral, and 59.6% were informed with the
intention that children and youngsters should take action to prevent
infection by COVID-19. In total, 20.3% of the study participants
believe that children are not at greater risk for COVID-19 than
adults (Table 3).

Respondents’ attitude toward COVID-19

The average attitude score for COVID-19 was 63.2 (S.D.=4.6,
min=19, max="76). Cronbach’s « for the attitude scale was 0.802,
indicating that the questionnaires were reliable. Furthermore, the
KMO values were 0.753, which shows that the criteria of validity are
met. All the items in attitude satisfied the standard loading value of
>0.40. Overall, 65.9% of the study participants had scored an attitude
score greater than the mean attitude score (63.2) and had a positive
attitude toward COVID-19. In total, 77% of the study participants
agreed to take a vaccine for COVID-19 when available, 79 (13.5%)
respondents agreed to welcome friends and family with a handshake;
312 (53.2%) agreed that washing hands was the necessary action to
prevent the infection, 340 (57.9%) agreed that sidestepping from the
individuals was the best way to prevent the disease, 396 (67.5%)
agreed to clear their hands frequently and for a sufficient period of
time to prevent the infection, and 368 (62.7%) agreed to wear a
facemask to prevent the infection (Table 4).

Variables that were identified as significant in the univariate
analysis were included in the multivariate analysis and shown in
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TABLE 2 Sociodemographic characteristics of the study participants in Hawassa city, Sidama region, Ethiopia, 2021 (n = 587).

Variables

Age in years

Frequency (N = 587)

Percentage (%)

18-28 75 12.8
28-38 285 48.6
38-48 123 21

Above 48 104 17.7
Gender

Man 315 53.7
‘Woman 272 46.3
Marital status

Single 213 36.3
Married 258 44

Divorced 116 19.8
Educational level

No formal education 71 12.1
Up to and 12 completed 99 16.9
Certificate/diploma 158 26.9
Degree 191 325
M.Sc. and above 68 11.6
Employment status

Unemployed 154 26.2
Employed 292 49.7
Self-employed 141 24.0
Monthly income in birr

Under 1,000 116 19.8
1,000-3,000 131 22.3
3,001-6,000 207 35.3
Above 6,000 133 22.7
Accommodation

Living alone 181 30.8
Not living alone 406 69.2
Total family size 182 31

1-4 268 45.7
5-8 137 23.3
Above 8

Reading habit

Rarely 183 31.2
Sometimes 167 284
Always 237 40.4
Use of media

Rarely 103 17.5
Sometimes 183 31.2
Always 301 513

Table 5. Educational level with categories second degree and above
(AOR=29.709, 95% CI=1.239-12.55), first degree (AOR =3.476, 95%
CI=3.278-22.02), certificate/diploma (AOR=3.37, 95% CI=1.062-
18.24), and grade 12 completed (AOR=1.903, 95% CI=2.12-6.809)
were the significant variables that were correlated with the knowledge
of the respondents. Age of the respondents with categories above 50
(AOR=1.545, 95% CI=2.513-4.658), 40-50 (AOR=1.542, 95%
CI=1.847-2.809), 29-39 (AOR=0.849, 95% CI=2.518-1.394) were
the significant variables that correlated with attitude.

Frontiers in Public Health

62

Discussion

This research attempted to evaluate the level of knowledge and
attitude of the general population of Hawassa city toward COVID-19
and the interaction among knowledge and attitude toward COVID-19
from 3 June 2020 to 30 August 2020.

The majority of the participants (61.7%) were knowledgeable
about COVID-19. This result is much lower compared to other
studies that have been done on Saudi Arabian residents (97%)
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TABLE 3 Participants’ knowledge about COVID-19 in Hawassa city, Sidama, Ethiopia, 2020 (n = 587).

Items related to knowledge (Cronbach’s a = 0.770; KMO = 0.759%*%)

Standard loading

Statement Frequency Percentage (%)

COVID-19 is a viral disease. 0.938
No 113 19.3

Yes 331 56.4

Not sure 143 244

Children and youngsters should not take actions to prevent the infection by the COVID-19. 0.891
No 350 59.6

Yes 168 28.6

Not sure 69 11.8

To prevent COVID-19, everyone should avoid densely packed places, for example train stations 