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ABSTRACT

Background: Recently, the pandemic of coronavirus disease 2019 (COVID-19) is a new
emerging universal challenge in infectious epidemic disease management. Even today, with
access to vaccines, the most effective intervention is behavioral intervention, and as new types
emerge, it continues to be significant. The goal of the present study was to promote preventive
behaviors during the coronavirus pandemic among oil factory workers using the health belief
model (HBM).

Methods: A total of 138 onshore shift workers (69 control and 69 case group) were
randomly chosen from the two sites of oil fields in southern Iran. Data collection tools were
demographic characteristics questionnaire, COVID-19 knowledge questionnaire, HBM
questionnaire, and prevention behaviors questionnaire. The Whatsapp application was used
to educate the intervention group. Workers completed questionnaires at baseline, after the
intervention, and three months after the educational program. Data analyses were done using
SPSS software, version 24.

Results: Except for knowledge and cues to action, there were significant interactions between
time and group for HBM constructs and behavior (P<0.05). Furthermore, there were significant
changes in all variables between follow-up and baseline in the intervention group (P<0.05).
The linear regression indicated that the perceived benefit (3=0.48, P=0.001) and self-efficacy
(3=0.40, P=0.001) were the most effective factors in preventive behavior, respectively.

Conclusion: The results showed that efficient education based on the HBM and emphasizing

enhancing knowledge and preventive behavior adoption can prevent individuals from developing

COVID-19 and its complications. Considering that the perceived benefits and self-efficacy were
Article info: i the strongest predictor of behavior, attention to these constructs in educational interventions,
Received: 03 Dec 2022 . especially among oil factory shift workers studied, who are at risk of COVID-19 and without
Accepted: 29 Apr 2023 :  enough knowledge, can provide better outcomes related to COVID-19 preventive behaviors.
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1. Introduction

ecently, a new universal subject in infec-

tious epidemic disease management is the

pandemic of coronavirus disease 2019

(COVID-19) [1]. At present, COVID-19

has quickly deployed and changed the
world with fast transmission and outbreak, large incuba-
tion time, and also the capability of infecting all people
[2]. In order to delay and prevent COVID-19 transmis-
sion, societies have recommended using masks, staying
at home as much as possible, washing hands repeatedly,
remaining approximately 1-2 meters away from others,
and not gathering [3]. Even today, with access to vac-
cines, the most effective intervention is behavioral in-
tervention, and as new types emerge, it continues to be
significant [4]. Behavioral models, such as Protection
Motivation Theory (PMT) and Transtheoretical Mod-
el (TTM) are designed to recognize factors that affect
behavior change to control disease transmission [5, 6].
Health belief model (HBM) is one of these models. The
public acceptance of the HBM is due to its high predic-
tive capacity [7]. This model relies on the assumption
that people’s preventive behaviors are modified by their
beliefs about risk (perceived susceptibility), the severity
of risk (perceived seriousness), belief in the efficacy of
preventive behaviors (perceived benefits), and the con-
ception of advised behaviors costs to perform (perceived
barriers) tasks that lead to motivation of individual’s pre-
vention behavior (cues to action), and assurance of per-
forming recommended behaviors (self-efficacy) [7]. Re-
searchers have indicated the HBM as a beneficial model
to explain preventive behaviors of infectious diseases,
like COVID-19 [8].

A considerable part of the workers of the National Ira-
nian Oil Company is dedicated to onshore shifts who
often work 14 consecutive days for 12 hours, and then,
14 days off in far districts. Based on a previous study, a
significant proportion of COVID-19 cases are related to
occupational exposure [9]. According to the Centers for
Disease Control and Prevention guidelines, employees
who travel frequently, especially in contaminated areas,
are among the top six occupations with high exposure to
COVID-19 [10]. Oil company employees, who are con-
stantly traveling due to their type of job, are among the
high-risk groups for contracting and transmitting CO-
VID-19. Unfortunately, even during the peak of the CO-
VID-19 pandemic, this group of workers should travel
by plane, bus, and train, or ride to the oil fields of their
workplace (mostly in Khuzestan Province, Iran) every
week or two weeks, and such consecutive trips (espe-
cially with public transportation) is an important factor
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for contracting and transmitting the disease to family and
colleagues at work. Aloes, paying attention to items, such
as using a shared service to move people to work (bus),
using a shared bathroom at work, a shared dining room,
and even shared bedrooms at work (rooms for four to
six people), makes it more necessary to study this group.
Considering the importance of preventive behaviors in
decreasing COVID-19 transmission among these work-
ers as the most at-risk groups, the present study aimed
to promote preventive behaviors during the COVID-19
pandemic among oil factory workers using the HBM.

2. Methods

Two sites were randomly selected from the oil fields
of southern Iran (January 2022 to June 2022). Then,
138 onshore shift (14 days in a row, daily 12 hours, and
then 14 days off) workers (69 and 69 in the control case
groups, respectively, based on sample size calculation
for two independent groups (d=2, a=0.05, and =0.2)
and considering the study by Shahnazi et al. [11] were
chosen via simple random sampling using the list of
workers. The research purpose, methods, and impor-
tance were explained to the workers and written consent
was collected after receiving ethical approval from the
Mashhad University of Medical Sciences. The criterion
for entering the study included affirming consent to take
part in the study. Exclusion criteria were the participa-
tion reluctance in the research and incomplete question-
naires. Subjects were eligible to enter the study if they
did not have a history or current physical symptoms of
serious neurological, cardiovascular, renal, hepatic, en-
docrine, metabolic, or gastrointestinal diseases and phar-
macological treatment, according to the medical reports
available at the factory.

Data collection

Data collection tools in this study were the demograph-
ic characteristics questionnaire, COVID-19 knowledge
questionnaire, HBM questionnaire, and prevention be-
haviors questionnaire. HBM questionnaire validity was
affirmed by Shahnazi et al. [11]. To measure its reliabil-
ity, the questionnaire was completed by 25 workers who
were not part of the intervention and control groups, and
Cronbach’s o was between 0.73 and 0.86.

HBM questionnaire

Three items measured perceived susceptibility via the
three questions (scores ranged from 3 to 15) like “I as-
sume myself to be at risk of COVID-19”. Perceived se-
verity was measured by three items (scores ranged from
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3 to 15), such as “COVID-19 has a high rate of fatal-
ity”. Perceived benefits contained two questions about
the benefits of protective behaviors (scores ranged
from 2 to 10), such as “this disease can be controlled by
using personal protective tools like a mask”. Perceived
barriers of difficulties of carrying out protective behav-
iors against COVID-19 were measured through eight
items (scores ranged from 8 to 40), such as “washing
hands frequently with water and soap is difficult”. The
scoring for perceived barriers was reversed and a lower
score showed the betters status. Self-efficacy was mea-
sured by one question of the individual’s assurance of
doing protective behaviors (scores ranged from 1 to
5), such as “I can carry out the preventive commands
against COVID-19”. Finally, cues to action were mea-
sured by two items (scores ranged from 2 to 10), such
as “TV and radio information about COVID-19 has
been useful”.

Scoring the questions was from one (strongly disagree)
to five (strongly agree) on a 5-point Likert scale.

Prevention behaviors questionnaire

Protective behaviors against COVID-19, which were
assessed by eight 5-point scale questions (from al-
ways=5 to never=1) included when sneezing and cough-
ing, bending the elbow in front of the nose and mouth,
or using a tissue paper, keeping a distance of at least one
meter from others, do not kiss and shake hands with oth-
ers, do not leave the home unless needed, wash hands or-
derly with water and soap for at least 20 seconds, do not
touch the mouth, eyes, and nose through hands, do not
take out the mobile from the pocket, when back home,
do not touch anything before washing hands (scores
ranged from 8 to 40).

COVID-19 knowledge questionnaire

Knowledge evaluation was in the form of 54 items,
which included four dimensions (COVID-19 nature,
ways of transmission, prevention and care, and treat-
ment) [12]. COVID-19 knowledge questionnaire va-
lidity was affirmed by Ranjbar Roghani et al. [12]. The
wrong and I don’t know answers were scored zero, and
the true answer was scored one (outcome scores range
from zero to 54). Workers completed questionnaires at
baseline, and after the intervention, and three months
after the educational program. To measure reliability,
the questionnaire was completed by 25 workers who
were not part of the intervention and control groups, and
Cronbach’s o was 0.75.
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Intervention

A group was formed in WhatsApp for the informa-
tion exchange and forward the educational messages via
text, figure, video, and voice messages for the interven-
tion group. The training was done in four sessions of 60
minutes (one session per week). The messages contained
information about the nature of COVID-19, disease
transmission, diagnosis and treatment, identification of
prevention strategies focused on using masks, appropri-
ate physical distancing, hand washing practices, leaving
home only when necessary, no handshaking and kissing,
and avoiding public meetings. Furthermore, the inter-
vention workers were given designed educational con-
tent through booklets and pamphlets and were asked to
read them by the course end. Each worker in the What-
sapp group determined the prevention behaviors barri-
ers, and the resolving methods and self-efficacy increase
were explained through discussion and workers’ contri-
butions. To increase self-efficacy, researchers explained
how to break down healthy behaviors into small activi-
ties to engage more easily. In order to increase the per-
ceived threat, some reports on the COVID-19 statistics
in Iran and worldwide were described. The unhealthy
behaviors of those at high risk for COVID-19 were also
described.

Data analysis

Data analyses were done using SPSS software, version
24. Values are given as Mean+SD. Changes in outcome
variables from baseline to post-intervention and follow-
up were measured by a two-way repeated measure ANO-
VA to show differences between groups. Mauchly’s test
showed that the Greenhouse-Geisser assumptions for
the variables were met. Linear regression was applied to
find the effects of knowledge and the HBM constructs.
The level of significance was set at a=0.05.

3. Results

Table 1 shows the demographic characteristics. No sig-
nificant differences were found between the intervention
and control groups.

The t-test results showed no significant differences in
outcome variables between the control and intervention
groups at baseline (Table 2). Except for knowledge and
cues to action, there were significant interactions be-
tween time and group for HBM constructs and behavior.
This showed that the group differed over time. Further-
more, there were significant changes in all variables from
the baseline and follow-up in the intervention group.
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Table 1. Participant’s baseline characteristics

Mean1SD/No. (%)

Demographic Characteristics p

Intervention Control

Age (y) 39.81+6.86 38.67+4.59 0.20
Diploma 11(15.9) 14(20.3)
Associate degree 35(50.7) 34(49.3)

Education 0.66
Bachelor’s degree 19(27.5) 16(23.2)

Master’s degree 4(5.8) 5(7.2)

Married 48(69.6) 43(62.3)

Marital status 0.39
Single 21(30.4) 26(37.7)

Working experience (y) 10.98+3.09 10.01+3.66 0.08

SD: Standard deviation. LR

Table 2. Changes in outcomes variables during baseline through follow-up

Variables Time Pre-test Post-test Follow-up GroupxTime (P)
Intervention 7.09+1.53 7.35+1.49 7.97+2.22
Perceived severity Control 7.13+1.74 6.98+1.62 7.03+£1.43 0.03
P 0.87 0.17 0.004
Intervention 8.48+1.89 9.51+1.88 10.13+1.89
Perceived susceptibility Control 8.3611.79 8.2711.68 8.45+1.68 0.001
P 0.71 0.001 0.001
Intervention 6.72+1.61 7.46+1.67 8.00+1.52
Perceived benefit Control 6.49+1.66 6.42+1.68 6.43+1.79 0.003
P 0.41 0.001 0.001
Intervention 28.75+2.82 28.59+4.78 25.81+6.55
Perceived barrier Control 28.09+3.37 28.22+3.00 27.8343.08 0.01
P 0.21 0.58 0.22
Intervention 1.35+0.98 1.72+0.92 1.81+1.10
Self-efficacy Control 1.3610.97 1.40+0.49 1.5040.53 0.04
P 0.85 0.01 0.01
Intervention 24.19+6.84 27.32+6.92 30.41+7.60
Knowledge Control 23.70+11.13 24.13+8.96 27.12+9.80 0.28
P 0.75 0.02 0.03
Intervention 5.75+0.98 5.91+1.22 6.20+1.44
Cues to action Control 5.70+0.96 5.72+0.98 5.81+0.96 0.40
P 0.72 0.32 0.06
Intervention 18.46%4.35 19.49+4.39 23.41+4.84
Behavior Control 18.39+4.48 18.0613.84 19.42+5.94 0.001
P 0.68 0.04 0.001
LT T
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Table 3. Regression analyses for variables

September & October 2023. Volume 13. Number 5

Independent Variables B Standard P R? Dependent Variable
Perceived severity 0.04 0.25
Perceived susceptibility 0.06 0.08
Perceived benefit 0.48 0.001

Perceived barrier -0.27 0.001 0.89 Behavior
Self-efficacy 0.40 0.001
Knowledge 0.06 0.04
Cues to action 0.02 0.53
LRzl

The linear regression indicated that self-efficacy, per-
ceived benefit, perceived barrier, and knowledge, were
associated with preventive behaviors, and perceived
benefit and self-efficacy were the most factors affecting
preventive behavior, respectively (P<0.001) (Table 3).

4. Discussion

The novelty of COVID-19 along with its indetermina-
cies has motivated healthcare professionals to make con-
venient strategies to manage and provide for the public.
Theoretical health belief models are necessary tools for
realizing the decision-making factors by determining
what prevents or motivates individuals to adopt healthy
behaviors [13]. This study used the HBM to examine the
effects of educational intervention on promoting preven-
tive behaviors of COVID-19 among oil industry workers.

Our results showed that the perceived susceptibility and
severity of workers were not high about COVID-19, be-
fore the intervention. This finding showed that although
participants were worried about getting COVID-19, ap-
proximately a few cases considered themselves at high
risk to get COVID-19. Therefore, increasing risk per-
ception is necessary, because high-risk perception leads
to adopting preventive actions and enhancing epidemic
control [14]. We detected increased perceived suscepti-
bility and severity in the case group in the follow-up. In
the study by Saffari et al. based on the HBM to modify
risk factors of COVID-19, perceived threat improved be-
tween the baseline and follow-up [15]. The construct of
perceived threat is an important factor to take preventive
actions; therefore, people should suppose the intensity
of COVID-19 to be dangerous and assume themselves
susceptible to it [16].

The mean score of the perceived benefits subscale sig-
nificantly increased after the program and in the follow-
up in the intervention group (7.46 and 8.00 out of ten),
which means that having high perceptions of the useful-
ness of preventive behaviors against disease causes an
increase in perceived benefits. Perceived benefits must
overcome perceived barriers to behavioral change [17].
Dror et al. indicated that recommended behaviors imply
a personal risk-benefit understanding [18]. Chatripour et
al. showed that education based on HBM increased the
perceived benefits of COVID-19 prevention [19].

Based on our results, perceived barriers significantly
decreased after the intervention and in the follow-up in
the intervention group. Perceived barriers are a funda-
mental factor that determines the adoption of behaviors
[20]. The perceived barrier is an efficient construct of
the HBM as people must overcome behavior obstacles
despite their tendency to carry out preventive behaviors
[17]. Therefore, eliminating and recognizing the barri-
ers, which prevent COVID-19 preparation in the com-
munity is essential.

In this investigation, workers’ self-efficacy increased
after the intervention in the intervention group. In many
previous studies, self-efficacy has been identified as the
most important factor for the intention to adopt healthy
behaviors [6]. In a study by Mahmoodabad et al., self-
efficacy was the cause of enhancing prevention behav-
iors [21]. The existence of high self-efficacy is one of
the main factors to overcome the obstacles of health be-
haviors [22].

In this study, cues to action construct significantly in-
creased in the intervention group at follow-up. Based on
the HBM, the instructions and guidance that individuals
obtain from their surroundings are beneficial in promot-
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ing healthy behaviors [23]. Previous investigations have
shown that developing acceptance of disease prevention
and emphasizing a sense of social responsibility through
mass media can increase disease-preventive behaviors [8].

The mean scores of the participants’ knowledge lev-
els were from 23.70 to 24.19 out of 54, before the inter-
vention, but they significantly increased after the inter-
vention and in the follow-up in the intervention group.
Zareipour et al. determined that individuals with high
awareness of COVID-19 had higher scores in preven-
tive behaviors [24]. Efficient steps can be taken in CO-
VID-19 prevention through enhancing awareness of the
disease, transmission routes, prevention methods, and
effective factors on it [25]. Although researchers have
indicated that preventive behavior can be increased by
improving awareness, to obtain long-term self-care, mo-
tivation, and attitude of individuals are more necessary
than awareness lonely [25].

The results of this study indicated that the mean scores
of preventive behaviors of COVID-19 remained higher
in the follow-up than the baseline. Recognizing the po-
tential risk of the COVID-19 pandemic infection, from
the very beginning when it was discovered, Iran took
measures through the creation of social prevention cam-
paigns to educate people to prepare against this disease
These included actions for repeated washing hands or use
other methods of hand hygiene, mandatory mask use, so-
cial distancing, prohibition and restriction of travel, pro-
hibition, and restriction of holding various ceremonies,
limiting the working hours, and closing schools during
the COVID-19 outbreak peaks. These public precau-
tions to prevent the COVID-19 outbreak approximately
enhanced the general knowledge of the severity of CO-
VID-19 and its threat perception. However, educational
interventions can be very useful to increase adherence to
recommended lifestyle modifications and greatly delay
the spread of COVID-19.

Using linear regression analysis, perceived benefits
were found as the strongest predictor of preventive be-
haviors. This result was in line with previous studies,
such as the study by Sulat et al. who reported that people
usually adopt recommended behaviors that are useful for
them [26]. Educational interventions can be more useful
for improving the adoption of health behaviors if they
focus solely on the benefits of the proposed behaviors
rather than the threats associated with the disease [26].
The second strongest predictor of health behaviors was
self-efficacy. This supports the findings of several previ-
ous investigations indicating self-efficacy is essential to
realize and change behaviors [27].
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5. Conclusion

The HBM-based intervention increased the mean scores of
knowledge, HBM constructs, and preventive behaviors in the
intervention group. This result showed that the efficient edu-
cation based on the HBM and increasing the knowledge and
preventive behaviors adoption can prevent the individuals
from the development of COVID-19 and its complications.
Considering that the perceived benefits and self-efficacy
were the strongest predictors of behavior, attention to these
constructs in educational interventions, especially among oil
factory shift workers studied, who are at risk of COVID-19
and with not enough related knowledge, can present better
outcomes related to COVID-19 preventive behaviors.

This study is the first of its kind, which evaluated the ef-
fects of an educational intervention on promoting COVID-19
preventive behaviors among oil factory workers based on
the HBM. Conducting a theory-based intervention for oil
refinery workers who are at risk of contracting COVID-19
and lack relevant knowledge was one of the benefits of this
research. In addition, knowledge was assessed in this study
along with the main HBM constructs. However, there are
some recommendations. In this study, participants were
followed up for three months after the intervention; how-
ever, long-term follow-up may indicate different results. The
present investigation had some limitations. Because of the
pandemic condition, we were not able to use face-to-face
educational intervention, which could be more efficient. All
presented data were self-reported and may be subject to bias.
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