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Abstract

Background and objective Observance of preventive behaviors is one of the main ways to break the coronavirus
disease 2019 (COVID-19) chain of transmission. Therefore, the present study was conducted to determine the
knowledge and behaviors of prevention of COVID-19 and the related factors in the rural population of Rasht city.

Methods In this cross-sectional study, 344 people of the population referred to health centers in Rasht city were
included through multi-stage cluster random sampling. The data were collected using a three-part researcher-made
questionnaire including individual-social factors, knowledge about the prevention of COVID-19, and the preventive
behaviors against COVID-19. Data analysis was performed using the Kolmogorov-Smirnov and Shapiro-Wilk tests,
Spearman’s correlation coefficient, and multiple logistic regression analysis, by SPSS software version 16 at a
significance level < 0.05.

Results The mean total score of knowledge about COVID-19 was at a moderate level, and the preventive behaviors
of COVID-19 were at a good level. There was no significant relationship between the scores of awareness and
preventive behaviors of COVID-19 (r,=0.001, P=0.998). Awareness of COVID-19 was higher in university-educated
individuals and women. Also, women, individuals who had access to the Internet, those trained by health centers, and
those who were visited by health workers at home had more preventive behaviors.

Conclusion Despite the lack of connection between knowledge and preventive behaviors, the villagers living in
the suburbs of Rasht had a moderate level of knowledge and a good level of preventive behaviors of COVID-19.
Appropriate educational interventions should be carried out to increase the awareness and performance of the rural
residents.
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Background

Coronavirus disease 2019 (COVID-19) is an infectious
disease caused by the new beta coronavirus [1, 2]. This
disease is highly contagious [2], and its primary clinical
symptoms include fever, dry cough, fatigue, shortness of
breath, and muscle pains [2—4]. The most important way
of transmission of this disease is from human to human
through respiratory droplets, touch, or contact with
an infected individual or surface [5-7]. The first case of
COVID-19 was reported in December 2019 in Wuhan,
China [8]. Considering the contagious nature and rapid
spread of COVID-19 in different regions of the world, the
World Health Organization (WHO) declared it a global
pandemic on March 11, 2020 [9]. After China, Iran was
one of the first countries in which the COVID-19 disease
spread [10]. According to the WHO report on January
11, 2022, the total number of individuals infected with
COVID-19 was more than 304 million cases, and about
6 million deaths occurred in 222 countries, of which,
131,940 cases were reported in Iran [11, 12].

With the spread of COVID-19 in Iran, extensive conse-
quences were created for people’s health and livelihood,
and daily life activities were disrupted [13]. The end of
this disease is uncertain [13], and although vaccines have
been produced to prevent the disease and universal vac-
cination has been carried out, there are the reports of
cases of death and epidemic waves all over the world, and
in fact, there is still no effective medicine for its definite
treatment or prevention [14, 15]. This disease can also
be transmitted through asymptomatic individuals [16].
Therefore, the most important and main way to control
and prevent the spread of this disease is to eliminate the
virus chain of transmission [10] and perform preventive
behaviors [17].

Preventive health behaviors refer to any activity per-
formed by a person who considers him/herself healthy to
prevent disease [18]. These measures include home quar-
antine, isolation, limiting travel and commuting, physi-
cal and social distancing, staying away from gatherings,
opening doors and windows in closed places, disinfect-
ing surfaces, washing hands frequently, using face masks,
observing the customs of sneezing and coughing, avoid-
ing touching the eyes, mouth, and nose, and avoiding
shaking hands and hugging [19-21].

Despite preventive measures, most people are severely
affected by COVID-19 disease [13]. During this period,
the rural population experienced the most damage
to their livelihood due to disruption in the marketing
and sale of agricultural products and extensive loss of
jobs and incomes of informal workers. In other words,
COVID-19 has had major effects on the villagers” income
and the village economy [12]. One of the reasons for the
vulnerability of rural communities is that individuals in
rural areas are much less ready to deal with the direct and
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indirect impacts of the COVID-19 crisis because villagers
usually face a lower socioeconomic status, limited educa-
tional opportunities, and a lack of healthcare access [13].

It should be noted that preventive behaviors and public
obedience to these behaviors are influenced by numer-
ous physical, psychological, political, social, and cul-
tural factors [10]. Also, many studies have shown that
demographic characteristics are related to preventive
behaviors during an epidemic. For example, the results
of Khazaee-Pool et al’s study conducted in Mazandaran
province showed that age, gender, occupation, educa-
tion level, place of residence, and history of contracting
COVID-19 in the individual and at least one family
member are related to performing preventive behaviors
against COVID-19 [22].

As one of the northern tourism regions of the coun-
try, Guilan province has been facing severe disease crises
during the recent epidemics, so that it has received spe-
cial attention from the country’s health system as one of
the most common areas of getting infected with COVID-
19 disease with a high number of hospitalizations and
deaths of patients [23]. Therefore, the present study was
carried out to determine the rate of preventive behav-
iors against COVID-19 and its related factors in the rural
population covered by health centers in the city of Rasht.

Materials and methods

Research design and setting

This cross-sectional study was performed on people who
referring to health centers in Rasht, Iran.

Participants and sampling

The participants were the population who were referred
to the of affiliated to Rasht city. A multi-stage cluster ran-
dom method was used for sampling and the participants
were entered to the study from November to December
2021. Inclusion criteria included interest in participat-
ing in the study, not being infected with COVID-19 dis-
ease at the time of sampling, having over 18 years of age,
and having literacy. The incomplete questionnaires were
excluded. As a rule of thumb, in regression analyses, for
each independent variable (predictor), at least 20 subjects
(10 or 15 subjects in some sources) should be selected
[24]. Considering the 17 independent variables in this
study, the sample size was calculated as 344 participants.

Data collection

The Rasht city have six rural health centers that provide
health services to the people of 28 villages. For sam-
pling, each health center was considered as clusters,
and then according to the determined sample size and
the geographical locations of the villages, 12 villages
were randomly selected from these clusters and then a
convenience sampling was done. Before sampling, the
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researcher explained about the research aims, the confi-
dentiality of the information, and the voluntary participa-
tion in the study.

The data collection tool was a three-part researcher-
made questionnaire that included, individual-social fac-
tors, knowledge of prevention of COVID-19 disease, and
assessing preventive behaviors against COVID-19. This
questionnaire was designed from the official national
protocols of the Ministry of Health of Iran and the guide-
lines of the American Centers for Disease Control and
Prevention (CDC).

The individual-social factors questionnaire had 16
questions included age, gender, marital status, number
of family members, education level, occupation, family
income status, underlying diseases, history of contracting
COVID-19, loss of family members due to COVID-19,
getting COVID-19 vaccine, access to health medical ser-
vices in the village, accessibility to and using the Internet,
receiving education about COVID-19 disease and ways
to prevent it by the health center, the method of obtain-
ing information related to COVID-19, and visiting health
officers at home.

The second part of the study instrument included 11
questions about knowledge of prevention of COVID-
19 based on the national protocols. A correct answer
was given a score of 1, and a wrong answer was given a
score of 0. The minimum score of this questionnaire was
0, and the maximum was 11. A higher score indicated
higher knowledge of prevention of COVID-19. Finally,
the obtained scores were calculated based on 100 and
divided into three levels: Low (0—60), moderate (61-80),
and high (81-100).

The third part of the instrument were 43 questions
about the preventive behaviors against COVID-19
retrieved from the protocols of Disease Control and
Prevention (CDC). The scaling of the questionnaire has
been organized based on a 4-point Likert scale (never=0,
sometimes=1, often=2, and always=3). The total score
of this questionnaire was 129, and the higher score indi-
cated a high level of adherence to preventive behaviors
against COVID-19. The obtained scores were calculated
based on 100 and divided into three levels: Low (0-60),
moderate (61-80), and high (81-100).

In order to assess the content validity, the question-
naire was given to ten professors in nursing and health in
Guilan University of Medical Sciences and the requested
changes were made. The mean content validity index
(CVI) for the questionnaire of knowledge of prevention
of COVID-19 was 0.92, and for the preventive behaviors
against COVID-19 questionnaire was 0.97. To determine
the content validity ratio (CVR), as values higher than
0.62 were approved, therefore, the total questions were
accepted.
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In order to evaluation of the reliability of the question-
naires, a pilot study was conducted on 20 people. The
questionnaires were completed by the participants on
two occasions, with an interval of two weeks. Cronbach’s
alpha coefficient and intraclass correlation coefficient
(ICC) were used respectively to check the internal con-
sistency and test-retest reliability of the questionnaires.
The values of Cronbach’s alpha coefficient and ICC for
the preventive behaviors against COVID-19 question-
naire were reported as 0.934 and 0.998, respectively. For
questionnaire of knowledge of prevention of COVID-19,
the Cronbach’s alpha coefficient 0.89 and ICC=0.95 were
obtained, which were at the acceptable levels.

Data analysis

Data analysis was performed using SPSS for windows,
version 16.0 (SPSS Inc., Chicago, IL, USA). Continu-
ous variables were presented as mean (standard devia-
tion (SD)) and median (interquartile range (IQR)) and
categorical variables as number (percentage). The Kol-
mogorov-Smirnov and Shapiro-Wilk tests were used
to assess the normality of the data. Spearman’s correla-
tion coefficient was performed to examine the relation-
ship between knowledge and behaviors of prevention
of COVID-19. To examine factors associated with high
knowledge and good behaviors of prevention of COVID-
19, multiple linear regression analysis was performed.
In this study the variables of knowledge and behaviors
were considered as binary variables, then logistic regres-
sion model was used to analyze the data due to its binary
nature. Odds ratio (OR) and 95% confidence interval (CI)
were calculated. For all analyses, the level of significance
was set at 0.05.

Results

The present study was conducted on 344 rural people.
The participants’ personal and social characteristics are
presented in Table 1. The mean and standard deviation of
participants’ age was 38.64+13.26 years. Most of the par-
ticipants were female (59.6%), married (78.2%), university
educated (35.8%), and housewives (32%). The majority
had a history of COVID-19 in themselves or their fami-
lies (53.5%). Also, only 18.6% had an underlying disease,
and 5.2% stated the experience of death due to COVID-
19 in their family members (Table 1).

Majority of the participants had a moderate level of
knowledge about prevention of COVID-19 (47.4%). The
mean score and the standard deviation of the knowledge
was 73.4%14.3. Median (Interquartile Range) was 72.7
(63.6—81.8) (Table 2).

In description of questions of the knowledge question-
naire, the highest frequency was related to staying away
from crowded places to prevent COVID-19 (96.5%), and
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Table 1 Personal and social characteristics of the study
participants (n=344)
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Table 3 Description of score of preventive behaviors of COVID-
19 in the study participants

Variable N(%)/
Mean+SD
Age (Year) 38.64+13.26
Gender Male 139 (40.4)
Female 205 (59.6)
Marital status Single 66 (19.2)
Married 169 (78.2)
Divorced 3(09)
Widow 6(1.7)
Number of family 1 7 (2.0)
members 2 60 (17.4)
3 109 (31.7)
4 136 (39.5)
5 and above 32(9.3)
Education Under diploma 118 (34.3)
Diploma 103 (29.9)
University education 123 (35.8)
Employment status  Self-employed 75(21.8)
Farmer 16 (4.7)
Labor 18 (5.2)
Employee 63(18.3)
Retired 20(5.8)
Student-University student 32(93)
Housewife 110 (32)
Unemployed 10(2.9)
Monthly income Enough to meet life needs 222 (64.5)
Not enough to meet life needs 122 (35.5)
Underlying disease  Yes 64 (18.6)
No 280 (81.4)
Getting yourselfor  Yes 184 (53.5)
your family infected No 160 (46.5)
with COVID-19
Death of family Yes 18 (5.2)
members due to No 326 (94.8)
COVID-19
Access to health- Yes 341 (99.1)
care services No 3(0.9)
Internet access Yes 307 (89.2)
No 37(10.8)
Training by the Yes 256 (74.4)
health center No 88 (25.6)
Health workers' Yes 188 (54.7)
visiting at home No 156 (45.3)

Table 2 Description of score of knowledge of prevention of
COVID-19 in the study participants

Variable Mean+SD Maedian n (%)
(Interquar- Low Mod- High
tileRange) (0- erate (81-
60) (61- 100)
180)
knowledge of pre- 734143 727 45 136 (474
vention of COVID-19 (63.6-81.8) (13.1) (39.5) )163

SD: Standard Deviation

Variable Mean+SD Median n (%)
(Inter-  Low Mod- High
quartile  (0- erate (81-
Range) 60) (61- 100)

180)

Preventive behaviors 748+186 779 55 136 153

of COVID-19 (65.9-86) (16) (39.5) (4.5)

SD: Standard Deviation
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Fig. 1 Relationship between scores of knowledge of prevention of
COVID-19 with the preventive behaviors of COVID-19

the lowest frequency was related to using traditional
medicines (24.4%).

Majority of the participants had a good level of pre-
ventive behaviors of COVID-19 (44.5%). The mean score
and the standard deviation of the preventive behaviors
in the participants was 74.8+18.6. Median (Interquartile
Range) was 77.9 (65.9-86) (Table 3).

Assessing the questions of the preventive behaviors
of COVID-19 showed that the highest frequency of the
behaviors (77.6%) was related to avoid touching the inner
part of the mask and tissue, and the lowest frequency was
related to how to dilute sodium hypochlorite solution
(29.1%).

No significant relationship was reported between
scores of knowledge of prevention of COVID-19 with the
preventive behaviors of COVID-19 (r,=0.001, P=0.998)
(Fig. 1).

There were the significant relationship between high
level score of knowledge of prevention of COVID-19 with
female gender (OR=2.29, 95% CI: 1.16—-4.50, P=0.016)
and the university-educated participants (OR=6.02, 95%
CI: 3.39-10.66, P<0.001). In contrast, those whose family
members had died due to COVID-19, had lower chance
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for high score of knowledge (P=0.023, 95% CI=0.04—
0.79, OR=0.18) (Table 4).

There were the significant relationships between high
level score of preventive behaviors of COVID-19 with
female gender (OR=1.94, 95% CI: 1.01-3.75, P=0.049),
internet access (OR=3.22, 95% CI=1.24-8.33, P=0.016),
training by health workers (OR=2.02, 95% CI: 1.07-3.81,
P=0.031), visiting by health workers at home (OR=1.77,
95% CI: 1.03-3.03, P=0.039), and having experience
COVID-19 infection in the participants or their family
(OR=0.49, 95% CI: 0.30-0.81, P=0.005) (Table 5). Also,
no statistically significant relationship was observed
between having high level score of knowledge of preven-
tion of COVID-19 and preventive behaviors at a good
level (OR=1.40, 95% CI: 0.82—2.38, P=0.221). There were
not multicollinearity among the study variables.

Discussion

The results of the present study showed that the rural
people had a moderate level of knowledge and a good
level of preventive behaviors of COVID-19, which is con-
sistent with the results of studies of Yue, Mohammadi,
and Khazaee-Pool’s [10, 22, 25] and is inconsistent with
the findings of the studies of Shahabi et al. and Haque
et al. that the participants had not a favorable level of
knowledge and performance about COVID-19 [26, 27].
It seems that the reason of the difference can be due to
the difference in the time of conducting the studies dur-
ing the outbreak of COVID-19 and the governmental
measures related to the education and awareness of pub-
lic communities can be effective on their knowledge and
the behaviors. Also, the difference in cultural, social, and
economic situations can be the another reason. Consid-
ering that the study was conducted in villages near the
city and distant villages were not included in the study,
this can also be related to the level of knowledge of the
people participating in this study.

According to the current study, the highest frequency
of the knowledge was related to the prevention of
COVID-19 using the staying away from crowd places to
prevent COVID-19, and the lowest frequency was related
to the disease prevention by using traditional medicine.
In accordance to the current study, Zhong et al. in their
study showed 98.6% of people avoided going to crowded
places during the COVID pandemic [3]. The results of
the present study is consistent with the results of Chen
and Shahabi’s study [1, 26]. These results showed that
although level of the knowledge of the rural commu-
nity was in moderate range, they believed less in tradi-
tional medicine and were mostly followed the national
guidelines.

The most preventive behaviors of COVID-19 was to
avoid touching the inner part of the mask and tissue, and
the lowest frequency was related to how to dilute sodium
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Table 4 Factors related to high level of knowledge of prevention
of COVID-19 in the study participants using a multiple logistic
regression model

Variable High Multiple Regression
knowledge Analysis
n (%) OR (95% Cl) P
Gender Male 44 (31.7) 1
Female 92 (44.9) 2.29 (1.16-4.50) 0.016
Education Under 25(21.2) 1
diploma
Diploma 35 (34.0) 1.80 (0.88-3.69) 0.109
University 76 (61.8) 6.02 (3.39-10.66) <0.001
education
Death of family ~ Yes 20111 0.18(0.04-0.79) 0.023
members due  No 134 (41.1) ]

to COVID-19
OR: odds ratio; aOR: adjusted odds ratio; Cl: confidence interval

Table 5 Factors related to good level of preventive behaviors
of COVID-19 in the study participants using a logistic regression
model

Variable good pre- Multiple Regression
ventive Analysis
behaviors
N (%) OR (95% Cl) P
Gender Male 51(36.7) 1
Female 102 (49.8)  1.94(1.01-3.75)  0.049
Internet access Yes 142 (46.3) 3.22(1.24-8.33) 0.016
No 11(29.7) 1
Training by health  Yes 127 (496) 202(1.07-3.81)  0.031
workers No 26(295) 1
Visiting by health Yes 98 (52.1) 1.77 (1.03-3.03) 0.039
workers at home No 55 (35.3) 1
Having experience  Yes 69 (37.5) 0.54 (0.35-0.85) 0.005
COVID-19 infection  No 84 (52.5) 1

in the participants
or their family
OR: odds ratio; aOR: adjusted odds ratio; Cl: confidence interval

hypochlorite solution. In this regard the, the results of
Baghernezhad and Chen’s study are consistent, [1, 28]
and the results of Haque’s study [27] are inconsistent
with the results of the present research. Also, the results
of Shahabi’s study on the ways to prevent disease are the
same as the results of the present study [26]. These simi-
lar results in studies conducted in Iran can be caused by
the common practice of the country’s health system dur-
ing the COVID-19 pandemic.

In the present study, the participants who were females,
those who had more access to the Internet, those who
trained by health workers and visited by them at home
had the good level of the preventive behaviors. In addi-
tion, the chance of having a good level of preventive
behavior were 51% lower in people who themselves or
their family members were infected with Covid-19 than
in those who were not. These findings are consistent with
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the results of studies of Zhang, Amodan, and Bagherne-
zhad [9, 28, 29] and are inconsistent with the results of
Shahabi and Zhong’s study [3, 26]. Also, the results of
Khazaee-Pool et al’s study on the population of Mazan-
daran province about the association of gender with pre-
ventive behaviors against COVID-19, which is consistent
with the results of our study. It seems the good level of
preventive behaviors in women be because women are
more responsible for their family members. It seems that
individuals who had access to the Internet, they received
more information about the preventive behaviors of
COVID-19.

Individuals who were trained by health workers and
those who were visited by them at home had the good
preventive behaviors. It could be because the rural popu-
lation has more trust in the educations that provided by
health workers, and they are the reliable source for peo-
ple. Also, in the current study, level of knowledge of the
participants about prevention of COVID-19 was higher
in women and in the participants that had university edu-
cation. Chen et al’s study on urban and rural residents
in China showed that individuals with higher education
had more knowledge [18]. Moreover, the results of Cvet-
kovic et al’s study showed that women and individuals
with a higher level of education had higher awareness of
COVID-19 [8], which is consistent with our study results.
The results of Haque et al’s study showed that men had
the higher knowledge than women [27], which is incon-
sistent with the results of our study. According to the
researcher, knowledge will increase with increasing edu-
cation, so it seems that this is the reason for the higher
knowledge of university-educated individuals. Also, it
can be due to the fact that mass medias and scientific
websites are the rich resources of information about this
issue. In the present study, no significant relationship was
observed between level of knowledge about prevention
of COVID-19 and preventive behaviors of COVID-19
(P=0.998, r=0.001), which is consistent with the results
of Keyvanlo et al’s study on women in Iran [5] and is
not consistent with the results of Nasirzadeh and Chen’s
study [1, 16]. The reason for the inconsistency of the
results of the present study with the mentioned studies
can be due to the difference in conducting studies dur-
ing different pics of COVID-19. Li et al. in their study
indicated that rural areas had a larger proportion of older
cases (>65 years old) than did the urban areas. It has
been reported that rural areas have older populations, on
average, and more people with underlying health condi-
tions than urban communities. Additionally, older adults
are more likely to be hospitalized. It can justify the good
range of preventive behaviors of COVID-19 in the rural
communities [30].

One of the limitations of this study is using the self-
reporting questionnaire. Also, the present study was
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conducted in the villages of the suburbs of Rasht city
where the distance from the city was short, so the find-
ings may have been influenced by this issue. We suggest
that further studies be conducted in rural communities
with different ages and cultures and in different geo-
graphical environments.

Conclusion

The results of the current study indicated that the rural
people had a moderate level of knowledge and a good
level of preventive behaviors of COVID-19. A primary
health care approach is essential for education of rural
community in epidemic situations in Iran.
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