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ABSTRACT

Objective: The COVID-19 pandemic has changed the lives of people worldwide.
Considering that no specific pharmaceutical treatment exists for this disease, the best
way to deal with it is through prevention. However, many people in the community
do not implement preventive behaviors. The study investigates the risk perception of
infectious diseases following psychological factors and social variables, such as age,
gender, family structure, occupation, income, and saving as social factors.

Methods: A sample of 371 adults in the age range of 18 to 60 years (224 females
and 147 males) was selected via the convenience sampling method from Karaj City.
They answered questions about social variables, vulnerability to infectious diseases
questionnaire, and questions about protective behaviors according to the World Health
Organization protocol on COVID-19.

Results: The results showed that in the psychological dimension, self-risk assessment
and vulnerability to infectious diseases can predict COVID-19-related preventive
behaviors. In the social dimension, the family structure, gender, and familial and social
relationships of individuals predicted protective behaviors in individuals.

Conclusion: prevention is essential for controlling the pandemic and it is necessary to
consider the risk factors in every society.
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Highlights
e COVID-19 pandemic has changed people's lives.
o The best way to deal with it is prevention.

e Psychological dimension, self-risk assessment and vulnerability to infectious diseases can predict COVID-19-re-
lated preventive behaviors.

Plain Language Summary

COVID-19 pandemic is an infectious disease that has affected many people worldwide. Risk perception is an influential fac-
tor; many people who do not pursue protective behaviors believe that their susceptibility to the disease is not too great or they
will not be infected and will not be at risk if they become sick. From a psychological point of view, assessing the risk perception
and vulnerability to the disease can predict how people react. Risk perception can be defined differently in different people and
situations. Consequently, these factors can affect protective behaviors. This study showed that there are inherent differences in
the type of response by men and women to pandemics. Some studies indicate that risk perception was higher among women and
the elderly. In this study, protective behaviors include self-quarantine and adherence to health protocols. Our hypothesis in this

study is that risk perception and social variables can affect these behaviors.

1. Introduction

he COVID-19 pandemic is an infectious

disease that has affected many people

worldwide. This disease spread rapidly

across the countries, led to the illness

or death of many people, and damaged
public and individual health. The consequences of this
disease may continue for years, however, the way we
interact with it can minimize the health consequences
for public health. Prevention is always the best way to
control an infectious disease. Most infectious diseases
could be prevented through behavioral changes or pro-
tective behaviors. These behavioral changes during
pandemics include personal hygiene, social distanc-
ing, and self-quarantine. In contrast, some people do
not pursue these behaviors which causes the spread
of the disease in the community. Considering the role
of protective behaviors in controlling a pandemic, it
is important to assess the risk factors that may cause
people to disregard the protective behaviors and not
take the threats of this disease seriously. For example,
people are expected to become tired of performing
health-related behaviors after the onset of pandemics
and reduce the risk perception and feeling of vulner-
ability to infectious disease or by realizing the real risk
of the disease, replace their behaviors with new ones
that protect their health during the pandemic.

Accordingly, risk perception is an influential factor
that should be considered. Many people who do not pur-
sue protective behaviors believe that their susceptibility
to the disease is not too great or they will not be infected
and will not be at risk if they become sick. Therefore,
from a psychological point of view, assessing the risk
perception and vulnerability to the disease can predict
how people react and interact with it. Lau et al. (2007)
examined the role of many factors in protective behav-
iors during the HIN1 influenza pandemic. In this study,
the feeling of vulnerability to the pandemic was signifi-
cantly associated with protective behaviors. Leung et al.
(2003) also found that people with high and moderate
risk perceptions, namely women, the elderly, and people
with higher education are more likely to pursue protec-
tive behaviors against infectious diseases (Leung et al.,
2003). Savadori and Lauriola (2021) investigated risk
perception and protective behaviors during the rise of
COVID-19 in Italy. They found that promoting hygiene
and cleaning was mediated by an affective appraisal
of risk and the dimension of risk perception predicted
avoiding social closeness.

Ning et al. (2020) studied the impacts of risk per-
ception on citizens’ protective behaviors during the
outbreak of COVID-19. Their result showed that the
majority of Chinese citizens embraced protective be-
haviors. Higher levels of protective behaviors are as-
sociated with higher knowledge, perceived severity,
negative emotion, and attention to and trust in the of-
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ficial governmental media. The risk perception and
the implementation of protective behaviors have been
studied in many studies in the field of pandemics (Barr
et al., 2008; Bults et al., 2011; Taglioni et al., 2013).

On the other hand, risk perception can be defined dif-
ferently in different people and situations. For instance,
individuals of different ages, gender, and economic
situations may have different risk perceptions. Conse-
quently, these factors can affect protective behaviors.
We suppose that social factors, such as gender, age,
family structure, and economic situation can be impor-
tant in protective behaviors and have to be considered.
The literature has shown that gender differences can be
important and women show more protective behaviors
against various diseases. For example, Liu et al. (2020)
concluded in a study on psychological status and behav-
ioral changes during the COVID-19 pandemic in China
that women have shown more anxiety about this disease
(Liu et al., 2020). Moran and Del Valle (2016) in her me-
ta-analysis about the role of gender in supportive behav-
iors during pandemics found that women are 50% more
likely to follow non-drug protective behaviors when
compared to men (Moran & Del Valle, 2016). This study
showed that there are inherent differences in the type of
response by men and women to pandemics. De Zwart et
al. (2007) investigated risk perception of avian influenza
in Asian and European populations and concluded that
in both populations, risk perception was higher among
women and the elderly (De Zwart et al., 2007).

Another factor is age. Considering that most victims
of this disease are elderly people, it is expected that
older people will follow health protocols more and
even turn to self-quarantine. On the other hand, many
young people believe that they are less likely to be at
risk of injury or death from the disease. Commodari
(2017) in a study on the role of demographic and psy-
chological variables concluded that older people have
a higher risk perception of the flu while younger peo-
ple in this study showed a lower risk perception.

Another influential factor in protective behaviors
is the family structure, namely the number of family
members, underlying health conditions among fam-
ily members which increases the vulnerability to the
disease, and interpersonal communication between
the members. It seems that this factor is insufficiently
investigated. In families where interpersonal com-
munication is more frequent, the likelihood of cluster
infection and mortality increases, especially in fami-
lies where members had repeated communication as a
lifestyle before the COVID-19 outbreak. Other inter-

personal relationships between friends or colleagues
should be investigated as well because, for many peo-
ple, high social interactions before the outbreak made
the quarantine more difficult to tolerate.

Economic condition is also a determining factor that
causes people to quit quarantine. In this regard, Di Gi-
useppe et al. (2008). found that the rate of infection is
higher in the lower economic and social classes, espe-
cially when they do not receive sufficient information
about how the disease is transmitted.

The current study aims to investigate the affecting fac-
tors of protective behaviors in COVID-19. We believe
that prevention is the best way to cope with pandemic
situations. Therefore, knowing more about the factors
that impact protective behaviors is necessary. We hy-
pothesized that risk perception is the main factor to ad-
here to protective behaviors and risk perception can be
different in different people. The study intends to deter-
mine the variables affecting risk perception and protec-
tive behaviors in an Iranian sample and answer whether
protective behaviors are different based on social factors
and risk perception. In this study, protective behaviors
include self-quarantine and adherence to health proto-
cols. Our hypothesis in this study is that risk perception
and social variables can affect these behaviors.

2. Participants and Methods

The participants were 371 adults with ages 18-60
(224 females and 147 males), which were selected via
the convenience sampling method from Karaj City,
Iran. Given the study of social and economic condi-
tions, participants were selected from different parts of
the age and occupational spectrum. The research data
were collected from July to September 2020. Half of
the data was completed through an online question-
naire and the other half was collected through a paper-
pencil questionnaire. The average time for answering
the questions was 30 min.

A set of questionnaires were used to collect the data,
including demographic questions, perceived vulner-
ability to disease questionnaire, and questions on pro-
tective behaviors following the World Health Organiza-
tion (WHO) protocol on the COVID-19 disease.
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Social variables were assessed by demographic ques-
tions on age, gender, number of family members, and
number of family members who had an underlying dis-
ease. A set of questions was used to collect the economic
data. In the economic section, job, income, and savings
were considered and participants were asked to express
their occupations. In the income section, the participants
were asked how their income changed during the CO-
VID-19 outbreak (increased/decreased/did not change
/had no income). The participants were also asked if
they had savings for unpredictable issues before the
COVID-19 outbreak. In the interpersonal relationships
section, the participants were asked to rate their relation-
ships with family and friends before the COVID-19 out-
break over 3 months (once a week/twice a week/once a
month/three times a month).

To assess risk perception, the Duncan et al. vulner-
ability questionnaire was used to assess the vulnerabil-
ity to infectious diseases. The vulnerability to disease
questionnaire is designed by Duncan et al. (2009) to
assess the perceived risk of pandemic infectious dis-
eases. This scale has 15 questions on a scale of 1 to 7,
and participants rate their agreement or disagreement
with each option on this scale. The questionnaire has 2
subscales: the first measures the perceived infectabil-
ity and the second shows germ aversion. Duncan et al.
(2009) obtained the validity of the scale equal to 0.82
via the Cronbach a method. This scale has been stud-
ied in various studies and its validity has been reported
as favorable (Ahmadzadeh et al., 2013; Fukukawa et
al., 2014; Diaz et al., 2016). In Iran, this questionnaire
has been used in the research by Moradi Motlagh et al.
(2019) and its validity has been reported in the range of
0.70 to 0.81 through retesting and internal consistency
(Moradi et al., 2019). Also, participants were asked two
questions about how much risk they rate the disease if
they or their family members get infected. Questions
were scored on a 7-point Likert scale (very low/low/
moderate/much/very much/I don’t know).

WHO protocol on preventive behaviors

To assess the preventive behaviors, according to the
WHO protocol, 10 questions were designed for protec-
tive behaviors, and participants were asked to rate their
adherence to each of these behaviors. The question-

naire’s grade consisted of 5 options, namely “always,”
“most often,” “sometimes,” “rarely,” and “never.” The
options are scored from 1 to 5. Also, limited contact
with individuals in the form of self-quarantine and
the extent of communication with family and friends
over three months (once a week/twice a week/once a
month/three times a month) was measured after the
outbreak of COVID-19.

EENT3

The data were analyzed using the SPSS software, v.
21. Multivariate analysis of variance was used to iden-
tify differences between individuals and their social and
economic conditions in keeping with self-quarantine and
adherence to preventive behaviors. Regression analysis
was also used to determine variables that predict protec-
tive behaviors more than others.

3. Results

Results were conducted using analysis of variance. Ta-
ble 1 shows the descriptive indices, namely Mean+SD of
the two groups of participants. In the study population,
60% were women and 40% were men. The majority of
the participants were under 40 years old and the number
of their family members was between 3 to 5; meanwhile,
about 23% of the families had a family member with an
underlying disease. More than 50% of people had family
contacts twice a week. The income of 50% of the partici-
pants was not changed during the COVID-19 outbreak,
more than half of them had no savings for the quaran-
tine period and less than 50% of the study population
remained in quarantine for 3 months. Also, 38% rated
the risk of the disease as too high for themselves, while
58% rated the risk perception of the disease as too high
for others and family members.

First, we investigated the homogeneity of variances
through the Levene test. The results of the Levene test
showed that the significance of all components was higher
than 0.05. Therefore, error variances were equal in groups.

After examining the homogeneity of the variance, the
differences between the independent variables in protec-
tive behaviors were analyzed by the analysis of variance
method (Table 2). These results showed that protective
behaviors varied according to the number of family mem-
bers, the duration of quarantine, the assessment of dis-
ease risk for themselves and others, and the vulnerability
to infectious diseases. Thus, in families with a population
of 5 and more, people had more preventive behaviors.
Also, people who were kept in quarantine for more than
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Table 1. Descriptive indices of independent variables (n=371)

October 2022, Volume 10, Number 4

Variables No. (%)
Male 147(39.6)
Gender
Female 224(60.4)
18-40 256(69)
Age (y)
41-65 115(31)
Job Government 158(42.6)
o
Freelance 213(57.4)
23 115(31)
Number of family members 5-3 231(62.7)
Above 5 25(6.7)
No one 280(75.5)
Underlying dlsesse in family mem- 1-2 86(23.2)
ers
3> 5(1.3)
Twice a week 204(55)
. . Once a week 111(29.9)
Relation with family members
Once a month 41(11.1)
Once in three months 15(4)
Twice a week 89(24)
. o Once a week 99(26.7)
Relation with friends
Once a month 109(29.4)
Once a three month 74(19.9)
Was increased 11(3)
Has not changed 178(48)
Income
Was decreased 130(35)
No income 52(14)
. Yes 153(41.2)
Saving
No 218(58.8)
Less than a month 53(14.3)
. A month 62(16.7)
Quarantine
Two months 89(24)
Three months 167(45)
Very low 14(3.8)
Low 13(3.5)
. Moderate 65(17.5)
Self-risk assessment
Much 92(24.8)
Very much 142(38.3)
| do not know 45(12.1)
Very low 4(1.1)
Low 6(1.6)
. Moderate 36(9.7)
Others risk assessment
Much 113(30.5)
Very much 192(51.8)
| do not know 20(5.4)
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Table 2. Homogeneity test of variances of independent variables

Variables F df, df, Sig.
Age (y) 0.005 1 369 0.945
Gender 1.35 1 369 0.245
Job 2.071 1 369 0.151
Number of family members 1.98 2 368 0.139
Underlying disease 1.374 2 368 0.254
Relations with family members 1.199 3 367 0.310
Relation with friends 211 3 367 0.098
Income 0.271 3 367 0.847
Saving 2.179 1 369 0.141
Quarantine 3.375 3 367 0.019
Self-risk assessment 1.45 5 365 0.202
Other risk assessment 1.21 5 365 0.302

a month had more preventive behaviors. Regarding psy-
chological variables, people who have a moderate and
high level of risk perception for themselves and family
members also implemented more preventive behaviors.
Table 3 shows the results of the analysis of the variance
of protective behaviors based on demographic variables.

In this study, regression analysis was used to predict
the effect of each variable. The regression analysis of the
quarantine variable on independent variables showed
that only the variables of gender, family relationships
after the COVID-19 outbreak, and self-risk assessment
have a significant relationship with the variable of quar-
antine duration. In total, about 18% of the variance of
quarantine is explained, of which 1.4% is gender, 3.1%
is family communication after the outbreak, and 2.2% is
self-risk assessment. The results of the quarantine vari-
able regression analysis are provided in Table 4.

Also, the regression of the prevention variable on in-
dependent variables showed that only the variables of
gender, relationship with friends after the outbreak,
quarantine, self-risk, and vulnerability to infectious dis-
eases have a significant relationship with the prevention
variable (Table 5). In total, about 21% of the variance
in prevention was explained, of which 0.1% was gen-
der, 2.01% was communication with friends after CO-
VID-19, 1.6% was quarantine, 1.1% was self-risk as-
sessment and 4.1% was a vulnerability to disease.

4. Discussion

This study aimed to investigate the psychological
and social risk factors affecting protective behaviors
during the COVID-19 pandemic in Iran. The results
showed that in the psychological dimension, self-risk
assessment and vulnerability to infectious diseases
can predict protective behaviors in COVID-19. Par-
ticipants who rated the risk of COVID-19 as above
average for themselves showed more preventative be-
haviors. On the other hand, protective behaviors were
more common in people who were kept in quarantine
for more than a month. The duration of quarantine has
made a difference in the rate of using preventive mea-
sures and this may suggest that people who were kept
in quarantine are more protective of their health. It is
also possible that these people assess a higher risk of
the disease. The results of quarantine regression analy-
sis on the risk perception variable confirm this hypoth-
esis. Based on these results, people with moderate and
high risk perceptions are more likely to stay in quaran-
tine and pursue preventative behaviors. In this regard,
Wise et al. (2020) investigated changes in risk assess-
ment and protective behaviors during the first week of
the onset of the COVID-19 pandemic in the United
States. Results of this study showed that protective be-
haviors, such as social distancing and hand washing
were strongly predictable by the perceived risk of this
disease. Dryhurst et al. (2020) studied risk perceptions
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Table 3. Analysis of variance of protective behaviors based on different demographic variables

Variables Category MeanSD F (df) Sig. n? Tukey HSD
1(18-40) 15.34+4.60
Age 0.959(1369) 0.328 0.003 -
2(41-65) 14.84+4.68
1(male) 15.2653+4.7
Gender 0.058(1369) 0.810 0.000 -
2(female) 15.1473+4.6
1(government) 14.91+4.3
Job 0.984(1369) 0.322 0.003 -
2(freelance) 15.39+4.8
) 1(2-3) 15.64+4.60
AT GEtrl 2(4-5) 14.74+4.45  4.465(2368) 0.012 0024  2-3(-2.62[0.96])*
3(above 5) 17.3616.00
) 1(no one) 14.96+4.6
U?j‘,jer'y'”g 2(1-2) 15.97+4.6  1.626(2368) 0.198 0.009 -
isease
3(3>) 14.60+2.6
1(twice a week) 15.421+4.6
i i 2(once a week 14.84+4.2
R ( ) 0.499(3367) 0.683 0.004 -
family members 3(once a month) 15.26+4.4
4(once in three months) 14.4614.6
1(twice a week) 15.42+4.8
i i 2(once a week 14.84+4.2
Relation with ( ) 0.499(3367) 0.683 0.004 -
friends 3(once a month) 15.2614.4
4(once in three months) 14.4614.6
1(is more) 15.72+4.2
2(not changed) 15.0244.8
Income ) 0.305(3367) 0.822 0.002 -
3(is less) 15.46+4.4
4(none) 15+4.4
. 1(yes) 15.66+4.9
Saving 2.736(1369) 0.099 0.007 -
2(no) 14.86+4.3
1(<a month) 18.3245.32 1-3(3.68[0/75])*
. 2(one month) 16.59+4.8 1-4(4.34[0.68])*
Quarantine 16.02(3367) 0.000 0.116
3(two months) 14.6414 2-3(1.95[0.72])*
4(three months) 13.97+4 2-4(2.62[0.64])*
1(very low, 20.14+4
(very low) 1-3(3.65[1.31])*
2(low) 16.1515.6
3(moderate) 16.494.5 L4772z
- ri moderate 4914,
Selferisk 6.724(5365) 0.000 0084  1-5(6.11[1.24))*
assessment 4(much) 15.3614.6
1-6 5.32[1.36])*
5(very much) 14.0213.8
3-52.46[0.66])*
(I don’t know) 14.8145.10
1(very low) 19.7514.8
2(low) 18.8316.1
i 3(moderate 16.63+5.06
Other risk ( ) 3.392(5365) 0.005 0.044 -
assessment 4(much) 15.57+4.5
5(very much) 14.48+4.2
6(I don’t know) 15.25+5.8
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Table 4. Standard coefficients of quarantine dependent variable on independent variables with semi-partial and signifi-
cant correlations

Variables Standard Coefficients Sig. Semi-partial Correlation
Age (y) 0.012 0.814 0.011
Gender -0.135 0.018 -0.119
Job 0.003 0.952 0.003
Number of family members 0.072 0.154 0.068
Underlying disease -0.063 0.200 -0.061
Relations with family members before the outbreak 0.043 0.485 0.034
Relations with family members after the outbreak 0.231 0.000 0.176
Relations with friends before the outbreak 0.004 0.941 0.004
Relations with friends after the outbreak 0.089 0.166 0.071
Income 0.056 0.356 0.046
Saving -0.056 0.252 -0.054
Self-risk assessment 0.174 0.003 0.147
Other risk assessment 0.010 0.865 0.009
Vulnerability to infectious diseases 0.049 0.304 0.047

Table 5. Standard regression coefficients of the dependent variable of prevention on independent variable with semi-
partial and significant correlations

Variables Standard Coefficients Sig. Semi-partial Correlation
Age (y) 0.024 0.620 0.021
Gender -0.113 0.038 -0.098
Job 0.045 0.416 0.037
Number of family members -0.002 0.975 -0.002
Underlying disease 0.060 0.184 0.058
Relations with family members before the outbreak 0.059 0.293 0.047
Relations with family members after the outbreak -0.017 0.803 -0.013
Relations with friends before the outbreak -0.024 0.669 -0.021
Relations with friends after the outbreak -0.179 0.007 -0.142
Income -0.015 0.786 -0.012
Saving -0.087 0.070 -0.085
Quarantine -0.274 0.000 -0.248
Self-risk assessment -0.127 0.028 -0.106
Other risk assessment -0.036 0.555 -0.030
Vulnerability to infectious disease -0.122 0.012 -0.118
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of COVID-19 in 10 American, European, and Asian
countries and their results showed that, apart from dif-
ferences in risk perceptions in these countries, risk per-
ceptions were associated with protective behaviors in
all of them. Research on risk perception and protective
behaviors in other pandemics worldwide are consis-
tent with this study in that risk perception and vulner-
ability to the disease are associated with the increase in
protective behaviors (Abdelrahman, 2020; Walter et al.,
2012; Liao et al., 2014; van der Weerd et al., 2011; Dai
et al., 2020). In the social dimension, the family num-
ber was different in preventive behaviors, and families
with a population of 3 to 5 had the most differences in
preventive behaviors. Gender was also another factor
that made a difference between the groups. Analysis
of the variance of prevention variable based on gender
variable showed a significant difference between men
and women and the results of the regression analysis
showed that gender can predict both protective behav-
iors and keeping self-quarantine. Previous research
also supports the proposition that women exhibit more
protective behaviors.

In the current study, women likely feel more vulner-
able to infectious diseases. Analysis of gender variance
on vulnerability showed a significant difference between
men and women (F=075; Sig.=0.05) and this could be
one of the possible explanations for why women will be
quarantined and implement protective behaviors com-
pared to men. In this regard, Bish and Michie (2010)
in a meta-analysis examined the effective demographic
and attitudinal factors during the flu pandemic in 2009.
They found that vulnerability to the disease was an im-
portant factor in protective behaviors. The results of this
study showed that women feel more vulnerable to the
flu and implement protective behaviors, such as wear-
ing a mask, regular hand washing, surface cleaning, and
finally vaccination when compared to men. Finally, the
last significant factor in the present study was familial
and social relationships.

Family communication in Iran is relatively high and
regular and descriptive data indicated that in most cases,
communication existed twice a week before the COV-
ID-19 outbreak among family members. On the other
hand, communication with family members in most
families has decreased sharply after the outbreak and
has become once a month; therefore, family commu-
nication after the outbreak has predicted the duration of
quarantine in individuals. In contrast, communication
with friends after the outbreak predicts protective be-
haviors. The participants appear to keep quarantine for
family members but use other protective behaviors for

friends. People may tend to reduce the risk to their fam-
ily members but feel less at risk when communicating
with friends. It should be noted that none of the eco-
nomic variables made a significant difference.

5. Conclusion

According to the results of the present study, it can be
concluded that each of the psychological and social vari-
ables contributes to the protective behaviors of people
in society and this can be different in different societies.
This is important because in collectivist societies, social
factors may be more prominent than individual factors
and conversely in individualistic societies, individual
factors may be more important. However, recognizing
the impact of each of these factors is essential in health
planning to control pandemics. For example, it should
be considered that men are more at risk than women in
the Iranian sample because they had fewer protective be-
haviors and to control the disease in this sample, the per-
ceived risk for the disease needs to increase. Also, due
to the cultural context of Iranian society, interpersonal
communication is of particular importance and this issue
can lead to the spread of the disease during the pandemic
which must be properly managed. Finally, simplifying
the disease and reducing risk perception can lead to the
abandonment of protective behaviors in the target com-
munity and this study showed that risk perception of the
disease is important and can be used as leverage to in-
crease protective behaviors.

The first limitation of this research is in terms of data
collection during quarantine. Half of the data were com-
pleted online and the other half was collected through a
paper-pencil questionnaire. Therefore, people who com-
pleted the questionnaires online could not use the ques-
tionnaire’s guidance like other people. Also, the ratio of
women to men in this study was higher and in terms
of age, most people were under the age of 40. Finally,
another limitation of the present study is related to its
generalizability. Considering that the data of this study
were collected only from 18- to 65-year-old residents of
Karaj City, Iran, the data obtained from this community
cannot be generalized to all ages and groups, and gen-
eralizing the results should be done carefully. To reach
more valid and practical results, cultural differences
should be considered and limitations based on gener-
alizability should be minimized. Therefore, research in
this area should be done in wider areas and with sam-
ples from different and larger communities to ensure
the generalizability of the results.
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