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Aims The present study aimed to investigate the determinants of COVID-19 preventive
behaviors among women of reproductive age in Urmia using a behavioral change model.
Instrument & Methods The present descriptive-analytical study examined 400 women
selected by the snowball and convenience sampling method. Data were collected using a valid
andreliable electronic researcher-made questionnaire consisting of four sections (demographic
characteristics, knowledge, model constructs, and preventive behaviors) and analyzed by the
descriptive and inferential statistical methods by SPSS 16.

Findings There was a positive correlation between COVID-19 preventive behaviors with self-
efficacy (p<0.001, r=0.68), knowledge (r<0.26, p<0.001), cues to action (p<0.001, r=0.29),
perceived benefits (p<0.001, r=0.43), perceived susceptibility (p=0.002,r=0.15), and perceived
severity (p<0.001, r=0.20), and a negative and significant correlation with perceived barriers
(p<0.001, r=-0.32). The constructs of the health belief model predicted 50% of the variance of
preventive behaviors, and the self-efficacy construct (p<0.001, 3=0.5388) was the strongest
predictor.

Conclusion Given the effective role of the research model in explaining the determinants of the
COVID-19 preventive behaviors, the health belief model (HBM) and effective constructs can be used
in educational planning and interventions.
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Introduction

COVID-19 is an infectious disease caused by a new
type of coronavirus as the third most common
zoonotic coronavirus in the current century, and it
can cause respiratory infections, from a simple cold
to Severe Acute Respiratory Syndrome (SARS) and
the Middle East Respiratory Syndrome (MERS) [1l.
The disease was first reported in Wuhan, China, and
has become a pandemic of the century due to its
spread throughout the world [2l. Up to January 1,
2022, 288548655 cases of the disease were
confirmed worldwide, among which 5453460
resulted in death. In Iran, 6194401 cases and
131606 deaths were reported up to that date Bl
Most people infected with the virus experience mild
to moderate respiratory illness and recover without
the need for special treatment [4. Common
symptoms include fever, dry cough, shortness of
breath, and extreme tiredness. Symptoms such as
sputum, headache, vomiting, diarrhea, and runny
nose have been reported in some people. In severe
cases, the disease can cause systemic reactions and
even death [1. The disease is transmitted through
coughing and sneezing, contact with an infected
person or touching infected surfaces, and then
touching the mouth, nose, and eyes of both groups of
symptomatic and asymptomatic people. The time
interval between exposure to the disease and the
onset of symptoms varies between 2 and 14 days [2].
Due to the lack of access to proven effective antiviral
treatment, the inability of existing vaccines to
prevent definitive infection, as well as the possibility
of resistance to new species resulting from various
mutations [5], the World Health Organization (WHO)
has recommended preventive behaviors to control
the disease based on previous experience of
managing SARS and MERS infections [}, and such
behaviors can be classified into two levels: Social
level that is often enforced by legal policies (e.g.
social distance), and individual level that is often by
performed by people and based on their beliefs to
protect themselves or others (e.g. regular hand
washing and wearing a mask) ["1.

Studies have indicated that the virus characteristics
in high pathogenicity and the reduction of
individuals' adherence to preventive behaviors in
society are the reasons for the high reproductive
capacity of the COVID-19 epidemic in society 8.
Therefore, identifying and eliminating cognitive-
social causes related to the cause of reduced
adherence to health guidelines seems to be essential
[l In this regard, models and theories of behavioral
change can be helpful. The health belief model
(HBM) considers behavior as a function of individual
knowledge and attitude and causes people to
perceive a health threat, thereby leading their
behaviors towards health [0 According to this
model, a person should first feel at risk for COVID-19
(perceived susceptibility), and then perceive the
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severity and seriousness of its complications
(perceived severity), and according to positive
symptoms from the environment (cues to action)
believe the feasibility of the COVID-19 prevention
program (perceived benefits) and find the barriers
to action less costly than its benefits (perceived
barriers) to ultimately perform COVID-19
preventive behavior. Finally, positive judgment
about the individual ability to adopt preventive
behaviors (perceived self-efficacy) is also an
accelerating force that necessitates adopting these
behaviors [21.

The results of a study in Sudan indicated that the
constructs of the health belief model could predict
43% of the variance of COVID-19 preventive
behaviors [ Khafaie et al. also reported that
perceived sensitivity, perceived severity, perceived
benefits, and self-efficacy were the strongest
predictors of COVID-19 preventive behaviors [12].
Due to the vulnerability of women in crises, and lack
of access to equal opportunities in the allocation of
information and health resources, the special needs
of women are often ignored and it is expected that in
addition to children, they should take care of men,
the elderly, the sick, and disabled family members.
Furthermore, women are often addressed in
educational messages on health issues, due to more
responsibility [131. Therefore, the present study
aimed to investigate the determinants of COVID-19
preventive behaviors among women of reproductive
age using a behavioral change model to utilize its
results in health interventions and planning to
promote COVID-19 preventive behaviors.

Instrument and Methods

This cross-sectional descriptive-analytical study
examined women of reproductive age in Urmia in
2021. The sample size was 345 based on estimating
the mean COVID-19 preventive behavior according
to the results of a study [2], in which the mean score
of total COVID-19 preventive behaviors was
4.19+£2.65 at a 95% confidence level, and the
measurement precision of 0.28 using the following
formula for estimating the mean of a trait in the
population:

2302
_57 _ asoreey® _
n= daz - (0-28)2 —345

Considering the 15% loss, 400 individuals were
included in the study. The samples were selected by
the convenience and snowball sampling method, and
the questionnaires were completed online by
sending links to individuals via WhatsApp channels.
At the beginning of the questionnaires, sufficient
explanations were given about the research
purpose, inclusion criteria, and individuals'
voluntary participation, and they were assured that
their information would be kept confidential by the
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researcher so that their names and contact numbers
were not requested. Inclusion criteria were as
follows: willingness to participate in the study, being
a woman, and resident of Urmia, age of 15 to 49
years, access to the internet, and the ability to
complete the questionnaire physically and mentally.
Exclusion criteria: The unwillingness to continue
cooperation, and the incomplete questionnaires.

The research tool included the researcher-made
questionnaire consisting of four sections: First,
demographic information (age, marital status,
education level, job status, and the number of family
members). The second section was about knowledge
consisting of 14 questions with a score range of 0-28
under which the answers “yes” received a score of 2,
“l do not know” scored 1, and “no” scored zero. The
third section included questions about constructs of
the health belief model as follows: perceived
susceptibility, benefits, barriers, and self-efficacy
dimensions each of which had five questions with a
score range of 5-25, and scoring was based on the
five-point Likert scale (strongly disagree, disagree,
neutral, agree, strongly agree) scored from 1 to 5,
The questions 4 and 5 of perceived susceptibility
and all questions of perceived barriers were scored
in reverse. The perceived severity included seven
questions with a range of 7-35 and was also based
on a 5-point Likert scale (strongly disagree,
disagree, neutral, agree, and strongly agree) ranging
from 1 to 5 (never, rarely, sometimes, often, and
always). The “cues to action” dimension included
eight questions with a range of 8-40, and 5 options
(never, rarely, sometimes, often, and always) were
considered for responding to the questions and each
answer was scored from 1 to 5. The fourth section
also included 5 questions about preventive
behaviors such as social distancing, mask use, hand
hygiene (washing hands with soap and water or
disinfecting with 70% alcohol solution), and
disinfecting surfaces with a score range of 5-25,
which like the cues to action dimension, it was
assessed using 5 options (never, rarely, sometimes,
often, and always). The face and content validity
methods were used in both quantitative and
qualitative ways to evaluate the validity of the scale.
To determine the face validity of the questionnaire
by the qualitative method, it was given to about 10
experts in fields related to research and
instrumentation (4 specialists in health education
and promotion, 2 specialists in infectious diseases, 2
nurses, 1 psychologist, and 1 expert in
instrumentation) to examine the questions
according to the desirability of the terms and their
clarity. To receive the opinions of the target group,
interviews were conducted with about 20 of them,
and their opinions were applied to the
questionnaire. In the quantitative method, the
impact score was calculated for each question by
multiplying the percentage of the number of people
who gave the questions a score of 4 or 5 by the
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average score of each question [14. If the question
effect score was greater than 1.5, the item was
retained and otherwise deleted. To determine the
content validity by the qualitative method, the
questionnaires were given to about 10 experts to
provide their corrective views in writing after
careful study of the questions. Finally, their opinions
were included in the questionnaire. The content
validity ratio using the necessity criterion, and the
content validity index using the relevance, clarity,
and simplicity criteria were utilized to determine
the content validity by the quantitative method.
Therefore, the questionnaires were given to about
10 experts to score each question in terms of
necessity, relevance, clarity, and simplicity. The first
item was calculated by the content validity ratio
(CVR), and the second item was calculated by the
content validity index (CVI). Questions, in which the
CVR values were at least 0.62 and higher, and the
CVI values were above 0.79, were retained and the
rest were omitted. For reliability, a pilot study was
conducted on 30 individuals, and the Cronbach's
alpha was measured for perceived susceptibility
(0.86), perceived severity (0.85), perceived benefits
(0.89), perceived barriers (0.84), perceived self-
efficacy (0.87), cues to action (0.81), behavior (0.83),
and knowledge (0.9), and the instrument reliability
was confirmed since Cronbach's alpha values were
greater than 0.7 for all constructs.

To analyze the data, descriptive indices such as
frequency, and mean were utilized to report the
demographic variables. Kolmogorov-Smirnov test
was performed to check the data normality. Pearson
correlation was applied to examine the association
between variables. Linear regression was used to
determine effective factors in the behavior based on
the HBM variable. The analyses were performed by
SPSS software with version 16. All analyses were
statistically considered at a significance level of 0.05.

Findings

Data obtained from 400 questionnaires were
analyzed in this study. The mean age of participants
was 36.64+11.82 years. Most participants were in
the age groups of 45-49 years and 35-39 years
respectively. Most people were married, with a
bachelor's degree, and were housewives (Table 1).
The mean scores of perceived severity, knowledge,
and cues to action were higher than other constructs
(Table 2).

The results of the correlation coefficient table
indicated that preventive behaviors had a significant
positive correlation with self-efficacy (p<0.001),
perceived benefits (p<0.001), perceived
susceptibility =~ (p=0.002), perceived severity
(p<0.001), cues to action (p<0.001), and knowledge
(p<0.001), and a significant negative correlation
with perceived barriers (p<0.001); and the strongest
correlation belonged to self-efficacy construct.
Among the constructs, the strongest correlation
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belonged to self-efficacy and perceived benefits
(Table 3).

According to Table 3, official Internet news
agencies, the media, and finally physicians and
healthcare personnel were the most important
sources of information about COVID-19. The
printed media played the least role in receiving
information (Table 4).

In regression analysis using the forward method,
self-efficacy, cues to action, knowledge, and
perceived barriers remained in the final model as
predictors of COVID-19 preventive behaviors. Based
on the results of the regression analysis table, the
constructs of the health belief model could predict
50% of the variance of preventive behaviors and
self-efficacy was the strongest predictor (Table 5).

Table 1) Frequency distribution of demographic characteristics of the participants (n= 400)

Variable

ul
(o]

>9

Number of family members 1-4

Classification N (%

334 (83.4)
63 (15.9)

w
o
N

Education level Primary school 16 (4.0)
Secondary school 22 (5.4)
High school 16 (4.0)
High school diploma 77 (19.4)
Associate degree 36 (8.9)
Bachelor 159 (39.9)
Master 70 (17.4)

Doctorate 4 (1.0

Table 2) Mean results of health belief model constructs
Variables

Mean+SD

Knowledge 24.87+2.73

Perceivedsusceptibily  smas

Perceived severi 25.36+4.64

Perceived barriers 14.04+3.90

Cues to action 24.45+5.63

Table 3) Correlation between health belief model constructs

Variables 8 7 6 5 4 3 2 1

2-Knowledge 0.15 0.22 -0.15 0.33 0.0 1

o
I
S}
(o

4-Perceived severi 0.10

6-Perceived barriers

8-Cues to action 1

Table 4) Frequency distribution of information sources about COVID-19
Never Seldom Sometimes Often Always
N (% N (% N (% N (% N (%

Source

Printed media (newspaper, journal, poster, etc. 81 (20.3 127 (31.8) 101 (25.3 62 (15.4 29 (7.2

Foreign satellite networks 149 (37.4) 81 (20.3 65 (16.3 64 (15.9 41 (10.1

Social networks such as WhatsA

57 (14.1 84 (21.1 102 (25.6 101 (25.3) 56 (13.9

Other sources

61 (15.1)

114 (285) 126(31.8)  74(184) 25 (6.2)
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Table 5) Results of predictors of COVID-19 preventive behavior
(R2=0.500)

Independent variables f SE. B t. p.

Self-efficac 0.538 0.036 0.579 15.073 0.0001

Knowledie 0.099 0.039 0.094 2.553 0.011

Discussion

The present study aimed to investigate the
determinants of COVID-19 preventive behaviors
among women of reproductive age in Urmia using a
behavioral change model. The mean score of
knowledge of most participants was relatively high,
and the result was consistent with Albaqawi's
findings in Saudi female students and Aly SA in
Malaysian pregnant women [15 16]. [nvestigating four
generations of Hungarian women, Marschalko et al.
found a high level of knowledge of the third
generation about COVID-19 and acknowledged that
even though high knowledge was necessary to
follow preventative behaviors, it was insufficient to
change health behavior and manage the disease [17].
A study in India indicated that despite the high
knowledge of most women, they were less likely
than men to recognize all main symptoms of the
disease [18] probably due to the challenge of equal
access to information. Therefore, sufficient
knowledge about COVID-19 can ensure women's
readiness to respond to similar public health crises
in the future. However, the caution of the relevant
agencies is very important to prevent the
dissemination of incorrect and misleading
information.

The results indicated that the mean scores of
women's preventive behaviors were at a desirable
level. Yue et al. found that most Chinese pregnant
women took protective measures such as wearing
masks (97.4%), frequent hand-washing (88.3%),
and staying at home (76.3%) [°l. Anderson also
indicated that women in the United States
performed better at staying home (except for
essential activities), physical distancing, and
wearing masks in public places [20. However, a low
percentage of the population studied by Tadesse et
al. adopted COVID-19 preventive behaviors [21], and
their result was inconsistent with the present study
probably due to differences in the perception of risk
in different societies and cultures. Since women can
be behavior models and their participation in
prevention is very important, and also preventive
behaviors are vital to minimize the transmission of
COVID-19 and ultimately reduce the health, social,
and economic burden of society, government
participation in promoting measures to increase the
convenience of staying at home, teleworking
support, and adapting the public space to facilitate
and enhance the physical distance. The high
preventive performance of women in the study can
be due to the high prevalence of COVID-19 and the
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increase in hospitalizations and deaths in a short
time in the world, and Iran, especially Urmia.

The mean perceived susceptibility score was
relatively proper in most female participants. The
research findings also indicated a high level of
perceived severity in the majority of them, and the
result was consistent with a study by Rattay et al. on
German women [22l. In a study in Turkey, 52% of
women felt vulnerable to COVID-19, and 80% of
them were mainly concerned about complications of
the disease [23], Furthermore, about one-third
(36.4%) of Chinese pregnant women considered
themselves or their family members susceptible to
the disease, and about 78% believed that the disease
would have serious consequences [24. In a Smail et
al's study, in which more than half of the
participants were American women, perceived
susceptibility values were zero, low, and high in
17.7%, 42.8%, and 39.5% of the participants
respectively, and their perceived severity values
were zero, low, and high in 20.7%, 55.6%, and
23.7% of the participants [25]. Given that perceived
susceptibility is a person's mental belief in illness or
possible injury, its high level indicates individuals'
perception of susceptibility to the disease; hence,
they are more likely to take measures such as taking
preventative behaviors to prevent the occurrence of
the disease. In this regard, Sim et al. considered
perceived susceptibility necessary to increase the
use of masks in people [26. Perceived severity also
refers to individuals' beliefs about the mental effects
of the disease and its impact on life. Due to the high
perceived severity of women in this study, the
higher hospitalization and severe complications of
the disease make individuals perceive the disease
severity after assessing the pain level, mortality, and
social consequences of the disease (impact on work,
impact on family life, and social relationships), and
accept preventive behavior. Given that the
combination of severity with susceptibility
constitutes a perceived threat, perceiving the
severity of complications of a disease without
perceiving the susceptibility to it alone cannot lead
to preventive behavior. A study in the United States
found that a high perceived threat led to adherence
to COVID-19 reduction strategies [271 but Yue
reported a moderate level of perceiving the risk of
COVID-19 in Chinese pregnant women [1°], and the
result was inconsistent with the present study.

In this study, the most important sources of
information about COVID-19 were the official
Internet news agencies, radio and television,
physicians, and healthcare personnel. Important
sources of information reported in Khafaei's study
were radio and television, physicians, health
workers, and social media [28l, Hashemi et al.
reported health personnel, family, and the mass
media as external cues and stimuli used by pregnant
women [28]. Lin et al. also found that the mean scores
of health belief model constructs were significantly
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higher in social media users [29. Given the
importance of mass media, especially virtual
networks in transmitting health messages and the
lack of gatherings to reduce the transmission of
COVID-19, their high potential can be used to
increase awareness and encourage people to exhibit
COVID-19 preventive behaviors.

The mean scores of perceived benefits of most
participating women were high. According to the
individual's belief in the usefulness of adopting
appropriate behaviors in this construct, these
women believe that personal hygiene, social
distancing, and the use of masks decreased the
probability of COVID-19. The findings of the present
study were consistent with the results of studies [2
12], In a study by Sim et al., most women had a high
understanding of the benefits of preventive
behaviors, especially the use of masks, in respiratory
infections [25] probably due to continuous education
and promotion of wearing masks as an effective tool
in disease prevention. In the general population of
northern Ethiopia, it was found that 72% of the
participants believed in the usefulness of COVID-19
preventive behaviors B0l It seems that appropriate
information can lead women's beliefs and attitudes
towards a higher perception of the benefits of
preventive behaviors. Furthermore, widespread
social media coverage and the World Health
Organization's emphasis on personal hygiene in its
slogans as the only way to overcome this disease can
also be effective in increasing perceived benefits in
women.

Perceived barriers to preventive behaviors were
almost low in this study, and the result was
consistent with the findings of Jose's study in which
60% of the participants were women in India [311.
Low perceived barriers were a plus as participants
believed that they faced fewer barriers to engaging
in preventative behaviors. In the Shahnazi et al
study, in which almost half of the respondents were
female, there were fewer barriers to individual
preventive behaviors such as hand washing, but
environmental barriers such as lack of masks and
disinfectants strongly affected participants [32. A
study in China also indicated the lack of masks for
the public as the main reason for not adopting
COVID-19 preventative behavior [33l. Understanding
more benefits versus fewer barriers provides a
better way to perform the behavior. Therefore,
measures can be taken to minimize barriers to
performing COVID-19 preventive behaviors by
designing and implementing appropriate
interventions.

The research findings indicated that the mean self-
efficacy scores were high in most women, and the
result was consistent with studies [> 121 but only
slightly more than half of the pregnant women
reported high levels of self-efficacy in a study in
China [23]. The results of a study by Wahyuni et al.
also indicated that 80% of pregnant Malaysian
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women had poor self-efficacy 34 and the result was
inconsistent with the results of the present study
probably due to specific pregnancy conditions. Self-
efficacy is the individuals' judgment of their ability
to perform particular actions and can be considered
the most important precondition for behavioral
change. According to the Ministry of Health and
Social Media, women's knowledge seems to have
increased compared to the early onset of the
pandemic, and the women's self-efficacy has
increased, and eventually, their level of adoption of
these behaviors has also increased with the
increased perceived susceptibility and severity of
COVID-19 infection, perceived benefits, and barriers
of preventive behaviors.

The results of the correlation coefficient indicated
that preventive behaviors were positively correlated
with perceived knowledge, susceptibility, severity,
benefits, and self-efficacy, and negatively correlated
with perceived barriers. Khafaie's findings also
indicated that COVID-19 preventive behaviors were
positively correlated with perceived sensitivity,
perceived severity, perceived benefits, and self-
efficacy, and negatively correlated with perceived
barriers [12l. However, the level of correlation was
not high in the present study, and the strongest
correlation was between self-efficacy and perceived
benefits, indicating a high perception of the benefits
of preventive behaviors, and a positive belief in the
effectiveness of these behaviors. Pellymonter
reported a negative correlation between social
distancing with barriers and a positive correlation
with perceived benefits and susceptibility [35].

Based on the results of regression analysis, the
constructs of the health belief model could predict a
total of 50% of the variance of COVID-19 preventive
behaviors, among which self-efficacy was the
strongest predictor. In Noghabi's study, in which
about 60% of the participants were women, the
health belief model was responsible for 73.3% of the
variance of COVID-19 preventive behaviors, and self-
efficacy and cues to action constructs were the
strongest predictors [3¢l. According to Mehanna's
findings, 43% of the variance of COVID-19
preventive behaviors was predicted by the Health
Belief Model 11 but Mirzaei and Khazaee-Pool
reported 29.9% and 26% of the predictive
the ability of the model for preventive behaviors
respectively (2371,

The strengths of the present study included the
selection of women as the target group and they
could be received special attention in pandemic
conditions due to their important roles in society
and family. A limitation of the study was the nature
of the self-report and online completion of the
questionnaire which could affect the data reliability
and quality. Given that only people with access to
smartphones and the Internet could participate,
other people's chances of completing the
questionnaire were lost. Due to the difference in
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perception of risk in different societies and cultures,
it is recommended to conduct similar studies and
use other models of behavioral change in different
regions of Iran.

Conclusion

According to the effective role of the research model
in explaining the determinants of COVID-19
preventive behaviors, the health belief model and
effective constructs in educational planning and
interventions can be used to promote preventive
behaviors.
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