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Abstract
Introduction: Air pollution is one of the most important problems of metropolitan cities. The level of air
pollution in the city of Ahvaz is so much higher than the standard level, that it can create risks, particularly for
pregnant women in the area. The aim of the study was to examine the predictors of self-care behavior of pregnant
women against air pollution according to Extended Parallel Process Model (EPPM) in Ahvaz.
Methods: In this cross-sectional study, 330 pregnant women who were referred to health care centers in western
Ahvaz in 2015 were examined. The data collection tool was a reliable and valid researcher-made questionnaire
consisting of three parts: The first part was demographic information, the second part according to the extended
parallel process model, included perceived susceptibility, perceived severity, response efficacy, and self-efficacy.
The third part examined self-care behavior. Then, the collected data was analyzed by using the software SPSS 16.
Data analysis was done by using Spearman’s correlation coefficient and linear regression.
Results: The average age of study subjects was 26.07 ± 2.3 years, and most (45.5%) were in the second trimester
of pregnancy. These findings showed that self-efficacy constructs (β = 0.41) and response efficacy (β= 0.15) have
predictive power of self-care behavior (p < 0.05).
Conclusion: The findings showed that self-efficacy and response efficacy, are important factors to predict air
pollution self-care behavior. Therefore, to develop a theory-based behavioral modification program for pregnant
women, more emphasis on these constructs is recommended.
Keywords: Air pollution, Pregnancy, Extended parallel process model, Self-care behavior, Ahvaz

1. Introduction
Air pollution is one of the most important problems of metropolitan cities. Caused by emissions of particulate
matter, chemical, and biological materials, air pollution seriously threatens the health status of the residents of these
regions and causes a variety of acute and chronic diseases (1, 2). The amount of air pollution in some cities of
regions such as China, Italy, Canada, and Japan has been reported beyond the threshold of permissible limit (3-6).
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Due to several reasons including: geographic location, proximity to Saudi Arabia, Iraq, and Kuwait, the presence of
heavy industries such as steel, pipe mills, and oil refineries, in addition to pollution caused by everyday traffic
congestion, makes this problem more critical in Ahvaz.. The widespread presence of dust raises concerns about the
threat to citizens’ health in Ahvaz (7, 8). Documents showed that the amount of dust pollution in Ahvaz has been
more intense since 2001 (9). This important factor causes great disruption in various aspects of ordinary people’s
lives and environmental problems in a way that in the most severe cases, dust causes the closure of industrial and
training facilities and thousands of people being referred to hospitals as a result of recurrent cardiovascular and
respiratory diseases (7). Air pollution is a serious threat to the health of pregnant mothers, and studies have shown
the relationship between increased concentrations of carbon monoxide in environment and miscarried pregnancies.
(1, 10). Studies also suggest a relationship between air pollution and pregnancy outcome such as low birth weight
and gestational age. These outcomes subsequently are associated with cognitive function and also the prevalence of
neurologic disorders in children (11, 12). Therefore, pregnant women and their infants, due to physiological changes
that occur during pregnancy, are among the most sensitive groups to air pollution. For these reasons, researchers
believe that exposure to air pollution during pregnancy should be avoided (13). Considering that a change in
behavior is the basis for the prevention of health related risks, it is recommended as a strategy to reduce exposure to
air pollution and reduce its complications (14-16). Pregnancy is an ideal time for behavioral intervention, because
the health risks for the fetus motivates pregnant women to change behavior and therefore a good opportunity to
provide education and health interventions (17). One of the important activities recommended today to maintain and
improve health is self-care debate. Self-care is the first step of healthy living. Self-care is defined as each one using
his or her knowledge and skill as a resource to “independently” care for his or her health. Health professionals
believe that efficiency of behavioral changes and promoting self-care behavior are firmly related to applying the
theories of health education (18). Additionally, choosing an appropriate model of training programs is the first step
in health education and promotion of self-care behavior (13). EPPM has been proposed as one of the models in
designing health messages which is categorized as a model based on confrontation and fear. Fear appeal messages
are among the persuasive messages that warn people if they do not follow the recommendations contained in the
message, accidents and consequences will happen to them. The model was presented by Kim Witte in 1992 and
explains how individuals respond to fear appeal messages. This model consists of four theoretical variables that are
perceived susceptibility, perceived severity, response efficacy, and self-efficacy. The susceptibility variable shows
one’s perception of susceptibility to illness or a special event. Perceived severity is one’s perception of severity and
seriousness of a related disease or event. Response efficacy is the belief that a response can effectively prevent the
threat. Efficacy means one’s perceived understanding of ability to perform a behavior successfully (19), with regard
to the fact that one way to reduce diseases caused by air pollution is carrying out self-care behavior (protective
behavior). In addition, EPPM is in fact a widely used theoretical model to design fear appeal messages that
encourage the audience to perform behavior that reduces the risks (threats) (20). Therefore, this study examining the
predictors of self-care behavior of pregnant women against air pollution based on EPPM was conducted in Ahvaz.

2. Material and Methods
2.1. Research Design and Sampling
In this cross-sectional study, 330 pregnant women who were referred to health care centers of Health Center of west
of Ahvaz in 2015 were examined. 330 pregnant women were selected. The sample size was calculated based on the
thumbnails theory “10 units per question” (21). Sampling was carried out initially at health centers of West Health
Center of Ahvaz; subsequently, samples of eligible people in each center were randomly selected in proportion to
the number of referred people.

2.2. Inclusion Criteria
Inclusion criteria consisted of living in Ahvaz, being literate, having no history of health problems and consent to
participate in the study.

2.3. Measurement Tool
In this study, a questionnaire was used to collect information consisting of three parts. The first part was a
demographic questionnaire that included variables of the mother’s age, gestational age, pregnancy trimester, the
woman’s employment and education history, and the employment and education history of their husbands. The
second part of the questionnaire was designed based on model structures which have variables of perceived
susceptibility including four questions (with a score range between 4 to 20) examining one’s perception of
susceptibility to disease and the effects of air pollution; perceived severity including six questions (with a score
range between 6 to 30) examining one’s perception of severity of the diseases and complications due to air
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pollution; response efficacy including five questions (with a score range between 5 to 25) examining one’s belief
that favorable responses to the air pollution can effectively prevent health threats caused by air pollution; self-
efficacy including ten questions (with a score range between 10 to 50) examining one’s perceived perception of
ability to perform  self-care behavior against air pollution. The third part of the questionnaire examined self-care
behavior including sixteen questions (with a score range between 16 and 80).The self-care questionnaire contained
questions on reducing exposure to indoor and outdoor air pollution as well as  nutritional modification during air
pollution crisis.

2.4. Validity and reliability
Validity of the questionnaire was examined by asking the views of 10 experts in the field of health education,
midwifery, and environmental health. In the qualitative content validity, experts’ views were taken by using a
difficulty level, an ambiguity level, and by observing the Persian language grammar, using the correct vocabulary,
and proper item allocation. In the quantitative content validity, experts’ views on the aspects of simplicity,
relevance, and clarity of each of the items and also the necessity of each item were examined, based on the Waltz
criteria (22). After applying their views in the questionnaire and amending some errors, its validity was confirmed
(CVI = 0.89 and CVR = 1). To determine reliability, the questionnaires were given to 20 pregnant women similar to
the target group, to calculate the internal consistency. Based on that, the amount of Cronbach’s alpha coefficient of
model structures was obtained as follows: (perceived susceptibility: 0.65, perceived severity: 0.85, response
efficacy: 0.92 and self-efficacy: 0.94).

2.5. Data Collection
To collect data, first, addresses and names of all health centers of the West Health Center of Ahvaz were extracted.
Then four centers were selected randomly. In this study, only urban centers were considered. Using a simple
randomization method, the subjects were selected among eligible individuals of each center. Then, to evaluate the
predictors of self-care behavior against air pollution, the questionnaires were given to subjects. The mean time to
filling out a questionnaire was 12 minutes.

2.6. Statistical Analysis
Variables of perceived susceptibility, perceived severity, response efficacy, and self-efficacy as independent
variables and self-care behavior as the dependent variable were entered into the regression model. Data were
analyzed by SPSS16 using descriptive statistics and Spearman’s correlation coefficient and linear regression.

2.7. Research ethics
This study was approved by the ethics committee of Ahvaz Jundishapur University of Medical Sciences (AJUMS)
(letter number 1557.d.20.8.p on 06.01.2015). Before the study commenced, the aim of the study was explained to
the participants. To take ethical considerations the following actions were carried out: First, informed consent was
obtained from the participants. In addition, voluntarily participation and confidentiality were stressed. The used
questionnaire was distributed anonymously.

3. Results
In this study, 330 pregnant women referred to urban health care centers in West Health Center of Ahvaz who met
the inclusion criteria were examined. The mean age of these patients was 26.07 + 2.3 years. 87 participants (26.3%)
were in the first trimester of pregnancy, 150 (45.5%) in the second trimester of pregnancy and 93 (28.2%) in the
third trimester of pregnancy. The pregnancy order of individuals was as follows: 128 participants (40%) in the first
pregnancy, 98 (30%) in the second pregnancy, 66 (20%) in the third pregnancy, 28 patients (8%) in the fourth
pregnancy, and 10 (2%) in the fifth pregnancy. Regarding employment status of the pregnant women, 28 (5.6%)
were employed and 302 were housewives (94.4%). Regarding their respective husbands’ employment, 57
participants (14.7%) were employees, 25 (7.8%) were unemployed, and 248 (77.5%) were self-employed. Table 1
shows the demographic variables of the population under study. The results of a linear regression model showed that
predicative variables of perceived susceptibility (β = - 0.05 and p > 0.05), perceived severity (β = 0.63 and p > 0.05)
did not show predictive power, whereas response efficacy (β = 0.15 and p < 0.05), and self-efficacy (β = 0.41 and p
< 0.05) showed significant relationships with self-care behavior against air pollution among pregnant women (Table
2). Spearman test results showed that there was a positive and significant correlation between self-care behavior
against air pollution with perceived intensity structures (r = 0.18 and p < 0.01), response efficiency (r = 0.329 and p
< 0.01), and self-efficacy (r = 0.263 and p < 0.01) (Table 3). But there was no statistically significant relationship
between the self-care and perceived susceptibility (r = - 0.035 and p > 0.05).
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Table 1. Frequency of demographic variables in the population of study
Variables n %
Age (year) 19-15 13 4

24-20 56 17
29-25 167 50.6
35-30 77 23.3
>35 17 5.1

Trimester of pregnancy First trimester 87 26.3
Second trimester 150 45.5
Third trimester 93 28.2

Pregnancy order First pregnancy 128 40
Second  pregnancy 98 30
Third  pregnancy 66 20
Forth  pregnancy 28 8
Fifth pregnancy 10 2

Employment status of pregnant women Employed 28 5.6
housewife 302 94.4

Employment status of pregnant women husbands Employed 57 14.7
Unemployed 25 7.8
Self-employment 248 77.5

Table 2. Regression coefficients of EPPM constructs against self-care behavior
Variable Regression coefficients SD t-statistics p-value
Susceptibility -0.05 0.037 -1. 442 0.151
Severity 0.63 0.689 0.924 0.357
Response efficacy 0.15 0.051 3.088 0.002
Self-efficacy 0.41 0.112 3.726 0.000

Table 3. Matrix of Spearman’s Correlation Coefficient among Extended Parallel Process Models
Structures Susceptibility Severity Response efficacy Self-efficacy Behavior
susceptibility 1
Severity 0.295 1
Response efficacy 0.117 0.426 1
Self-efficacy 0.2 0.075 0.275 1
Behavior -0.035 0.18 0.329 0.263 1

4. Discussion
Previous interventions to reduce air pollution risk factors were not considered to be determinants of one's health
behavior. In this study, behavioral factors as effective predictors of pregnant women’s self-care behavior, to prevent
complications of air pollution were examined, based on EPPM in order to design, evaluate, and perform more
effective educational interventions. The results of this study showed that self-efficacy is a more accurate predictor of
self-care behavior which is consistent with the result of previous research in this field (1). Constructs of perceived
susceptibility and severity were not significant predictors of self-care behavior in the regression model. One of the
reasons of inability of these constructs to predict self-care behavior might be due to the high scores of structures in
the study population. This might be due to some health campaigns provided through public media such as TV and
radio. In other words, the increased sensitivity about a health issue, cannot merely lead to adopt healthy behavior.
This result is not consistent with the results of Dehghani Tafti et al. regarding diabetes self-care behavior. The
reason for this inconsistency can be the difference in the type of investigated behavior; because in this study, self-
care behavior against air pollution while in the study of Dehghani et al. self-care behavior against diabetes had been
investigated (23). Another finding of this study is a significant and positive linear correlation between the behavior
and perceived severity, response efficacy, and self-efficacy. Studies have shown that self-efficacy, regardless of high
perceived severity, can have a significant predictive role in health and self-care behavior (24). Although other
research findings showed that response efficacy (25) and perceived susceptibility (26) have more predictive power
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in self-care behavior, in another study results showed self-efficacy as the most important factor in postnatal self-care
behavior (physical activity and eating habits) in diabetic women (27). A study showed self-efficacy as an important
factor in participation of women in the use of condoms (28). In addition to adopt a behavior, self-efficacy has also
been reported as an important factor in determining intention of healthy behavior (29). Other findings of the study
include lack of linear correlation between self-care and perceived susceptibility and severity. Findings of the present
study are inconsistent with the findings of Sadeghi and et al.’s study about the low correlation between perceived
severity and perceived susceptibility on behavior (30). Studies showed that the feeling of self-efficacy is a high level
cognitive process that effects on how to solve the problem by ones in adopting health behavior (31, 32) this
phenomenon might justify the low level correlations between self-care behavior and perceived susceptibility and
severity. With regards to the limitations of the study, it can be said that the lack of sampling in rural areas of
Ahvaz’s West Health Center and low level of pregnant women’s education in some areas were the limitations of this
study.

5. Conclusions
In summary, the findings showed that self-efficacy and response efficacy are important factors to predict air
pollution self-care behavior. Therefore, to develop a theory-based behavioral modification program for pregnant
women, more emphasis on these constructs is recommended. The result of the present study can be a positive step
towards the promotion of pregnant women’s health with regards to air pollution condition in Ahvaz. Carrying out a
complementary study on the impact of educational interventions designed on air pollution using EPPM structures on
pregnant women and other vulnerable groups, such as patients of respiratory disease, heart disease, and the elderly is
needed. Additionally applying rigorous methodologies such as Structural Equation Modeling (SEM) might be an
appropriate way for future research on this topic.
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