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Abstract

Background: Dust particles are one of the most important environmental problems that are threatening
many countries, and patients with cardiovascular diseases (CVDs) are a vulnerable group in this respect.
The present study was conducted to examine the protective strategies among patients with CVDs against
exposure to dust phenomenon based on the protection motivation theory (PMT).

Methods: This cross-sectional study was performed on 183 patients with CVDs who referred to health
care centers in Ahvaz city, Khuzestan province, southwest of Iran. Participants were selected from patients
with CVDs recruited for routine national Package of Essential Non-communicable Disease (IRA-PEN)
through random cluster sampling. Data were collected using a researcher-made questionnaire based
on the PMT. Data were analyzed using descriptive and analytical tests such as Pearson correlation
coefficient and multiple linear regressions by SPSS version 22.

Results: The mean scores of the constructs of perceived response efficacy (4.06 + 20.06) and sensitivity
(19.89 +4.30) were higher than those of other constructs. Correlation coefficient test showed a significant
positive correlation between risk behaviors of exposure to dust phenomenon and self-efficacy, response
efficacy and protection motivation, but negatively correlated with cost response. Also, self-efficacy
variable, type of health insurance, and protection motivation were the predictive indicators of behavior.
Conclusion: The constructs of the PMT explained the risk reduction behaviors of exposure to dust
phenomenon in patients with CVDs. Therefore, this theory can be used as a framework for designing
educational programs to increase the motivation of patients with CVDs to adopt risk reduction behaviors
for exposure to dust.

Keywords: Dust, Risk reduction behavior, Motivation, Self-efficacy, Iran

Citation: Jaafarzadeh Haghighifard N, Mojadam M, Ehrampoush MH, Morowatisharifabad MA,
Abdullatif Khafaie M, Fallahzadeh H. Protective strategies among patients with cardiovascular
diseases against dust phenomenon exposure in Ahvaz city based on the protection motivation
theory. Environmental Health Engineering and Management Journal 2021; 8(1): 1-8. doi: 10.34172/
EHEM.2021.01.

Article History:

Received: 4 August 2020
Accepted: 20 November 2020
ePublished: 19 February 2021

*Correspondence to:
Mehdi Mojadam,
Email: mehdi.8984@yahoo.com

Introduction
Iran, as one of the main countries in the Middle East

specific to arid and semi-arid areas, and as a result, a cloud
of dust is created in space which makes visibility difficult

and southwest of Asia, is frequently exposed to local and
regional dust phenomena and dust systems in the arid
and semi-arid belt (1). Dust is a mass of solid particles
and smoke that is distributed in the atmosphere and
restricts horizontal visibility (2). According to the World
Meteorological Organization, a dust storm is a wind that is

(3).

One of the most important environmental problems that
threatens many developing countries today is air pollution
mainly due to dust particles (4,5). Researchers have shown
that the sources of dusty storms in arid and semi-arid
regions include Sahara, the Middle East, Southeast Asia,
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and Mongolia. Also, Northwest of the United States and
Australia are known as other sources of dust (6). Iran
neighboring to a large part of deserts and facing to stream
dust phenomenon over the past several years. Ahvaz, the
capital of Khuzestan province, which is located in the
southwest Iran, is the city most affected by dust event days
(7). In this regard, at the onset of a dust event, referral of
patients to the medical care system increases by 70% in
this city. The burden due to unhealthy atmosphere, school,
airports, and offices closures is estimated to be more than
one billion dollars per year (8).

Most airborne particles have a size ranging from 0.1 to 10
micrometers (8) and almost 40% of all particles which have
a size of 1 to 2 microns remain in the bronchi and air sacs
(9). Increased suspended particles can have a significant
relationship with increased risk of cardiovascular diseases
(CVDs). In fact, the effects of CVDs caused by air
pollution account for 30% of deaths around the world.
These effects also lead to higher financial costs, reduced
quality of life (10), clinical symptoms in vulnerable people
such as children, the elderly, and pregnant women, and
increasing the number of patients with CVDs (11,12).

Although several studies have been conducted on air
pollution in general, and dust in particular (1-3,5-8,10,11),
few studies have been conducted using educational
theories, including studying the knowledge, attitude, and
protective behaviors of teachers against dust phenomenon
using the Health Belief Model (13), such as the studying of
drivers’ knowledge of dust (14).

Theories provide valuable tools for understanding and
solving a wide range of behavioral problems. There are
numerous theories of health behavior in the literature,
each of which tries to explain why people behave or fail
to behave. Health behavior theories are very important
for understanding behaviors and interventions aimed at
increasing health behaviors (15). Some studies suggest
that interventions should have a motivational component
(16). For example, the protection motivation theory
(PMT), introduced by Rogers, has been widely accepted
as a framework for prediction and intervention in health-
related behaviors (17). Based on this theory, threat
assessment evaluates maladaptive behaviors and includes
rewards for inaccurate behaviors and perceived threats
(severity and vulnerability). Receiving rewards from
improper behaviors increases the probability of choosing
maladaptive responses, while perceived threats reduce
maladaptive choices (18,19). This means that based on
the PMT, patients with CVDs are likely to avoid exposure
to dust knowing they are more susceptible (perceived
sensitivity) and its harm is serious (perceived severity)
and also, not adhering to protective behavior will not
rewards them more.

Assessment of coping is the ability to repatriate the
threat and deal with the threat. Enhancing the assessment
of coping increases the incentive to protect, and thus,
increase the probability of behavior and includes

perceived response efficacy, perceived self-efficacy, and
perceived response costs. The perceived response efficacy
is the expectation of person that the adaptive response
can eliminate the perceived threat; and is expected to
increase the effectiveness of suggested responses of
preventive behaviors (20). The self-efficacy of a person is
the belief in being able to perform well-behaved adaptive
behaviors and recommended behaviors. It is expected that
an understanding of high self-efficacy will lead to more
positive responses in the individuals (20,21). Response
costs include total Barriers in recommending preventive
behaviors, including financial and non-financial costs,
such as time, effort, discomfort, and etc. Increased cost
of applying health behaviors reduces motivation for
behaviors (21). The assessment of coping is obtained with
the sum of the response efficacy and the perceived self-
efficacy minus the response cost. In this way, an increase
in the response efficacy and self-efficacy and a reduction
in the response cost will increase the assessment of coping,
therefore, response efficacy and self-efficacy increase the
ability to select adaptive responses, while the reaction of
the response cost reduces the choice of adaptive responses
(20). The efficacy of the two mediation processes creates
the protection motivation and behavior (22). In order
to be motivate protective attitude, perceived severity
and perceived sensitivity must overcome incompatible
response rewards, and also perceived self-efficacy and
perceived response efficacy must overcome consistent
response costs. Protection motivation is an intermediate
variable between the stages of threat assessment,
assessment of coping and preventive behavior (20).
Therefore, considering the vulnerability of patients with
CVDs to the risks of dust exposure and limited the same
researches, the present study aimed to examine protective
strategies of patients with CVDs against exposure to dust
phenomenon based on the PMT.

Materials and Methods
This cross-sectional study was performed on 183 patients
with CVDs who referred to the health care centers in Ahvaz
from September to October 2018 (Figure 1). The patients
had a history of myocardial infarction, cardiac stent,
open heart surgery, or heart bypass, and were identified
through the CVD screening program (routine national
Package of Essential Non-communicable Disease (IRA-
PEN)). They were at least 30 years of age and experienced
more than one exposure to dusts in Ahvaz during the past
year. Participants were selected through random cluster
sampling. At first, out of 23 urban health centers in Ahvaz,
10 were randomly selected as cluster. Then, from the files
of patients with CVDs in the integrated health information
system record (Sib), 10 clusters, and the proportion of the
population which covered a number of cases were selected
using random number generator program.

The context of study, confidentiality of information,
and the purpose of this study were explained to
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Figure 1. Map of Ahvaz city in Khuzestan province, southwest
of Iran.

the participants. After giving informed consent, all
participants were willing to participate in the study. Then,
the questionnaire was completed by the subjects. The data
were collected using a researcher-made questionnaire
based on the PMT which is consisted of three parts. The
first part was related to demographic characteristics such
as age, gender, employment status, educational status,
number of households, etc. The second part was related
to the constructs of PMT including perceived sensitivity
(5 questions, score range = 5-25), perceived severity
(6 questions, score range = 6-30), perceived reward (4
questions, score range = 4-20), perceived fear (6 questions,
score range = 6-30), perceived self-efficacy (5 questions,
score range = 5-25), perceived response efficacy (5
questions, score range = 5-25), perceived response
costs (5 questions, score range = 5-25), and protection
motivation (4 questions, score range = 4-20). The third
part included 6 questions related to behavior with scores
ranging from 6 to 30. The questions of the researcher-
made questionnaire were prepared based on the codes,
categories, and subcategories obtained from a previous
qualitative study (23). The reliability of the questionnaire
was evaluated through qualitative content validity and the
content was distributed to 15 faculty members in health
education, environmental health, and health in disaster in
Ahvaz, Yazd, and Tehran Universities of Medical Sciences,
and their comments were applied. Then, the quantitative
content validity was evaluated and confirmed using the
content validity ratio (CVR) = 0.65 and content validity

index (CVI) = 0.84. Cronbach’s alpha method was used
to measure the reliability of the questionnaire. For this
purpose, a questionnaire was given to 25 patients with
CVDs who were not included in the study. The Cronbach’s
alpha values obtained for the nine constructs of the
questionnaire are as follows: Perceived sensitivity (0.822),
perceived severity (0.889), perceived reward (0.923),
perceived fear (0.890), perceived self-efficacy (0.677),
perceived response efficacy (0.881), perceived response
cost (0.917), protection motivation (0.810), and behavior
(0.744).

Data were analyzed using descriptive statistics (mean
and standard deviation) and analytical statistics (Pearson’s
correlation coefficient and multiple linear regression) by
SPSS version 20. Statistical significant level was considered
at P=0.05.

Results

Participants in this study were 104 men and 79 women.
The mean age of the participants was 49.22 + 13.83 years,
ranged from 30 to 84 years. Of all participants, 77.6% were
married and 39.3% of them had university education.
Also, 32.8% were employed and 30.6% were housewives;
and most participants (59%) lived with their children
(Table 1).

Table 1. Frequency distribution of demographic characteristics of research
samples

Variables Grouping variables Frequency Percent
Male 104 56.8
Sex
Female 79 43.2
Single 22 12
Married 142 77.6
Marital status
Divorced 3 1.6
Widow 16 8.7
lliterate 15 8.2
Elementary 27 14.8
Educational status Middle school 31 16.9
High school 38 20.8
Academic 72 39.3
Housewife 56 30.6
Employed 60 32.8
Employment status Retired 27 14.8
Unemployed 12 6.6
Self-employed 28 15.3
With wife 31 16.9
With his wife and children 108 59
Residence status With children 17 9.3
Alone 1 6
With parents 16 8.7
Health insurance Yes 158 86.3
coverage No 25 13.7
| 3
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The mean scores of participants, based on the PMT
constructs are shown in Table 2. The perceived response
efficacy was 20.06 + 4.06 and the perceived sensitivity was
19.89 + 4.30, which were higher than the other constructs.

Pearson correlation coefficient test showed a significant
positive correlation between risk reduction behaviors
of dust exposure in CVDs patients and perceived self-

Table 2. Mean, standard deviation, score ranges in the field of the
protection motivation theory and risk reduction behaviors of dust exposure

in patients with CVDs

Possi Mean
Constructs Mean + SD ?::;Te percentage of
maximum

Perceived sensitivity 18.89 + 4.30 9-25 79.56
Perceived severity 22.40+5.16 6-30 74.66
Perceived reward 11.39 £4.17 4-20 56.95
Perceived fear 22.21+4.94 6-30 74.03
Perceived self-efficacy 17.79+4.45 5-25 71.16
perceived response
efficacy 20.06 + 4.06 5-25 80.24
perceived response cost  16.58 + 4.95 5-25 66.32
Protection motivation 15.10 £+ 3.23 4-20 75.5
Behavior 13.62 £2.75 6-18 75.66

efficacy (P<0.001, r = 0.389), response efficacy (P<0.001,
r =0.286) and protection motivation (P=0.007, r = 0.199);
and there was a significant negative correlation with a
perceived response cost (P=0.005, r = -0.209) (Table 3).

In the first phase of regression analysis, in order to
predict behavior using theoretical constructs, it was
revealed that protection motivation (P=0.001) and self-
efficacy (P=0.003) had the most predictive behavior. In
total, theoretical constructs predicted behavioral changes
of 27% (R* = 0.270). In the second phase of regression
analysis, using all the variables, self-efficacy (P=0.002),
protection motivation (P=0.016), and type of health
insurance coverage (P=0.005) had the most predictive
behaviors; these variables predicted behavioral changes in
a total of 33.5% (R? = 0.335) (Table 4).

The most important sources that increased people’s
information include health workers giving information to
74 people (40.3%), radio and television giving information
to 55 people (30%), web giving information to 33 people
(28%), and doctors giving information to 24 people
(13.1%).

Discussion
This study aimed to investigate the risk reduction
behaviors of dust exposure in patients with CVDs based

Table 3. Correlation coefficient matrix of the protection motivation theory constructs and risk reduction behaviors of dust exposure in patients with CVDs

Perceived Perceived

Perceived Perceived Perceived Perceived Perceived Protection .
Constructs o . " response response s Behavior
sensitivity  severity reward fear self-efficacy ! motivation
efficacy cost

Perceived sensitivity 1

Perceived severity “0.572 1

Perceived reward “0.216 “0.379 1

Perceived fear 0.514 “0.516 “0.236 1

Perceived self-efficacy 0.069 0.073 “0.219 0.089 1

Perceived response “0.221 0.132 0.062 “0.301 “0.559 1

efficacy

Perceived response cost "0.224 "0.406 "0.261 0.420 0.033- ‘0.161 1

Protection motivation “0.258 “0.228 0.030 0.437 “0.234 “0.394 “0.390 1

Behavior 0.001- 0.101- 0.009- 0.120- “0.389 "0.286 “0.209- "0.199 1
**Correlation is significant at P=0.01 (2-tailed).
*Correlation is significant at P = 0.05 (2-tailed).
Table 4. Regression model in predicting the risk reduction behavior of dust exposure in patients with CVDs

Unstandardized coefficients Standardized coefficients
Variables t P value
B Std. Error Beta

(Constant) 11.744 2.194 5.352 0.000
Perceived self-efficacy 0.156 0.051 0.254 3.076 0.002
Perceived response efficacy 0.121 0.060 0.179 2.025 0.044
Perceived response cost -0.124 0.045 -0.224 -2.785 0.006
Protection motivation 0.170 0.070 0.200 2.428 0.016
Medical insurance coverage status 1.588 0.561 0.199 2.830 0.005

R?=0.335

IN
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on the PMT. It was revealed that risk reduction behaviors
of 75.66% for dust exposure in patients with CVDs were
reported to be good, which is not consistent with the results
reported by Ramezankhani et al, who estimated that the
protective behavior against dust to be medium, and only
a few teachers in their study used standard masks during
dusty days (13). Also, in a descriptive study by Praphant
study, the preventive behavior against dust and relating
factors among the workers in the lime factories and
stone crushing mills in Nakhon Si Thammarat province,
Thailand, was investigated, and it was revealed that at least
half of the participants showed preventive behaviors (24).
The enhancement of the participants’ information in the
present study compared with previous studies could be
attributed to the risk of CVDs, and the increase of training
due to the severity and frequency of dust events in Ahvaz.

The perceived sensitivity of patients with CVDs
regarding risk reduction behaviors of dust exposure was
good, indicating that patients with CVDs are susceptible to
dust and are at a high risk, and when these patients accept
their sensitivity to dust, they will adopt risk reduction
behaviors against the dust phenomenon. The results of
studies by Ramezankhani et al and Praphant indicated
that most of the participants considered themselves
vulnerable to dust (13,24) and this high sensitivity can
lead to protective behavior in the dusty days. Rahimi et
al reported a significant correlation between perceived
sensitivity and protection motivation. This means that
the higher the score of a person’s perception of their
vulnerability to the risk of noise-induced hearing loss,
the higher the protection motivation score (25), which
is consistent with the results of other studies (26,27).
Therefore, in order to promote protection motivation, it
is necessary to work on increasing people’s perception of
their vulnerability.

Also, the CVD patients’ perceived severity about the risk
of dust exposure was good. In the study of Ramezankhani
et al, most teachers believed that dust particles were
hazardous, which was a positive factor in protecting
behaviors (13). In the study of Praphant, the perceived
severity of teachers about dust based on the degree of
disability and mortality, was moderate (24). Regarding the
importance of determining the effects of dust exposure,
it is possible to increase the perceived severity in patients
with CVDs, in terms of attitude; they are prepared to take
risk reduction behaviors to dust exposure. Also, Rahimi
et al showed that most of the women participating in
the study had a good understanding of the severity of
the consequences of home accidents, and mentioned
the injury-related costs as one of the most serious risks
associated with home accidents (25).

Spence et al showed that people’s risk perception
of the dust phenomenon has a positive effect on their
incompatibility with this phenomenon. Here, risk
perception shows how people study and understand
climate change. When people have a bad experience of

climate change and remember that experience, based on
the psychological pressure on the individual, this affects
how people perceive the risks of climate change. For
example, people affected by floods and hurricanes are
much more concerned about climate change than those
who have not experienced the risk, and are more likely to
think about adaptive behavior (26).

In response to perceived rewards, the results indicated
that patients with CVDs received moderate rewards for
inappropriate behavior; and nearly half of the people
commitment to the job, doing routine tasks, fewer
nuisances to those around them, and avoiding argue
with family as a reason for not adopting risk reduction
behaviors for dust exposure. The amount of this construct
was moderate in the study of Babazadeh et al, which
focused on skin cancer prevention behaviors (28).

Perceived fear of dangers of dust exposure and its
subsequent problems in this study were estimated to
be high, which is consistent with the results of studies
by Sharifirad et al, on the fear of influenza (29), and
Baghianimoghadam et al, on the skin cancer preventive
behaviors (30). This may indicate that the occurrence of
dust-related complications will make patients with CVDs
to adopt better preventive behaviors at the next dust
exposure.

In the present study, perceived self-efficacy was good,
indicating that individuals were assured of their ability
to perform recommended behaviors at the desired
level, which is consistent with the results reported by
Ramezankhani et al (13). However, in the study of
Babazadeh et al, perceived self-efficacy of farmers towards
skin cancer indicated the low level of farmers’ beliefs
that they could adopt protective behaviors to prevent
skin cancer (28). Considering that self-efficacy is an
important factor in determining the intention of healthy
behaviors and self-care behaviors (31,32), it is necessary to
emphasize on this construct, and develop and implement
more effective training programs.

The results of the present study showed that the
perceived response efficacy of patients with CVDs to
the risk of dust exposure was good, which indicates their
proper awareness of the benefits of the risk reduction
behaviors to dust exposure. This finding is not consistent
with the results of studies by Baghianimoghadam et al and
Babazadeh et al, which reported a low response efficacy
(30,33). The difference is more likely to be due to the
different target group and problem.

The perceived response cost by the patients was
estimated to be moderate, and showed that many patients
with CVDs do not tend to use risk reduction behaviors
for dust exposure for a variety of reasons. The most
common reasons for not using masks in this study were
unpleasant feelings and choking, which is consistent
with the results of study by Shams and Shamsi (34). Also,
Morowatisharifabad et al showed that a few subjects
used masks, which indicates their reluctance to protect

Environmental Health Engineering and Management Journal 2021, 8(1), 1-8 | 5
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themselves against health hazards (35). This reluctance
has also been reported in the study of Melamed et al on
protective devices (36). In a study by Qian et al, half of the
participants reported that they did not use masks when
leaving home and going outdoors (37). Stay home and
being in leave will affect their income. Also constructing
modification of building like using double glass windows
is costly. There were also other common reasons for the
perceived response cost (37). The results show that, the
more perceived barriers lead to less protection motivation
behavior.

The findings showed that the protection motivation
construct was good, which is consistent with the results
of a study by Abbasi-Shavazi et al who investigated the
predictors of using respiratory protection masks among
workers of sanitary ware companies. Their results showed
avery good intention of workers to use masks, so that they
wanted to use the mask for 22 of the next 30 days. In other
words, they were ready to use the mask (38). However,
in the study of Raymond and Lusk, few workers were
prepared to use a protective mask (39). In the present study,
all the PMT constructs, except perceived rewards, had
a significant correlation with the motivation protection
construct. In the study of Baghianimoghadam et al, all the
theoretical constructs showed a strong correlation with the
intention construct (31). Also, the study of Kaviani et al,
showed that the motivation protection against skin cancer
was significantly correlated with the theoretical constructs
(40). In this study, there was no significant correlation
between perceived rewards and protection motivation
(40). The above-mentioned results suggest that the
increase in perceived rewards, possibly accompanied by
unhealthy behavior, may reduce the incentive to protect
those behaviors.

Risk reduction behaviors against exposure to dust,
along with perceived self-efficacy and perceived response
efficacy and protection motivation showed a significant
positive correlation. In the study of Sharifirad et al,
perceived sensitivity, perceived response, efficacy, and
perceived self-efficacy showed a significant correlation
with behavior (29). Also, the study of Baghianimoghadam
et al showed that skin cancer preventive behaviors had a
positive correlation with perceived sensitivity, perceived
severity, perceived self-efficacy, and perceived response
efficacy (41). This correlation showed that those who
believed that protective behaviors could be effective in
reducing the risk of dust exposure, and those who were
able to behave in reducing the risk of dust exposure,
showed higher protection motivation and did the right
behavior.

The perceived response cost construct showed a
significant negative correlation with behavior. This result
is consistent with the results of studies by Weinstein
and Morowatisharifabad et al, which showed that the
perceived response cost was reduced by motivation
and negative correlation behavior (42,35). This result

shows that, the more conducive the perceived barriers to
protective behavior, the less the individual’s motivation
for protective behavior. The most important perceived
barriers in this study were unpleasant feeling and choking
when using masks, failure to receive or reduce the salary,
and possibility of dismissal from work, if staying at home,
and suffering high financial costs if needed to use an air
purifier.

Regression analysis showed that perceived self-efficacy,
protection motivation, perceived response efficacy,
perceived response cost constructs, and type of health
insurance coverage variables significantly predicted
preventive behavior. In the study of Kaviani et al, in
terms of preventive behaviors of skin cancer, perceived
severity, perceived fear, perceived efficacy, and protection
motivation significantly predicted preventive behavior
(40). Therefore, stakeholders in the field of health are
recommended to provide all their interventions based on
the PMT, and emphasize the above-mentioned constructs
to provide more effective education.

The present study showed that most patients with
CVDs received their information through health center
staff, which is not consistent with the results of studies by
Ramezankhani et al and Qian et al, in which the patients
received their information through radio and television or
television and the Internet (13,37).

Conclusion

This study confirms the effectiveness of the PMT in
identifying the determinants of risk reduction behaviors
in patients with CVDs. Therefore, this theory can be
emphasized with perceived self-efficacy, perceived
response efficacy, and perceived response cost as a
framework for designing educational programs in order
to increase the cardiovascular protection motivation and
to adopt risk reduction behaviors for exposure to dust.
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