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A randomized trial to promote physical 
activity during pregnancy based on 
health belief model
Mahnaz Shafieian, Ashraf Kazemi1

Abstract:
BACKGROUND: The positive effects of physical activities during pregnancy are totally recognized 
but due to lack of knowledge and negative aspect toward it, physical activities decrease throughout 
the pregnancy period. To find the appropriate model to enhance physical activity during pregnancy, 
the education that are focused on health belief constructs about physical activity during pregnancy, 
were assessed.
MATERIALS AND METHODS: This was a semi‑experimental study conducted on 90 pregnant 
women in their first trimester that were divided into two groups of control and intervention. 
After assessing health belief model  (HBM) constructs and measuring the duration of severe/
moderate‑intensity) physical activity through a questionnaire, participants were divided into 
two groups of 45. The intervention group received education about physical activity based on 
HBM and the control group received dental health education. In the second trimester again, the 
constructs of HBM and the duration of physical activities were evaluated. Significant level was 
set at P < 0.05.
RESULTS: Data analysis showed that level of perceived susceptibility/severity and perceived 
benefits and also the level of appealing physical activity (P < 0.05), had a significant increase in 
the intervention group after the education, but the mean of the severe/moderate‑intensity physical 
activity with did not rise to 150 min/week.
CONCLUSION: Study results showed that education based on HBM could lead to an increase in 
physical activity during pregnancy by increasing the level of health beliefs in pregnant women, but 
this increase does not reach the adequate level.
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Introduction

Regular physical  activity during 
pregnancy has known beneficial effects 

on the health of the mother and the 
fetus. Studies have shown that women 
with less active lifestyle would be at the 
risk of gestational diabetes,[1] gestational 
hypertens ion  and preec lampsia , [2 ] 
depression,[3] and abnormal weight gain 
during pregnancy[4] less than other women. 
Also reduced risk of fetus macrosomia 
following better mother’s better metabolic 
condition[5] would enhance the outcome of 

the pregnancy and guarantee the safety of 
the fetus.

These benefits would be gained if the 
intensity and the duration of physical 
act ivi t ies  would be adequate.  The 
American College recommends that 
pregnant women without any medical and 
midwifery problems should be encouraged 
to do the moderate/severe‑intensity 
physical activity for at least 30 min 5 days 
a week. [6] However, expanded use of 
technology has led people toward inactive 
lifestyle and has made them prone to its 
consequences.
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It has been reported that 60% of Iranian women do 
not have an appropriate physical activity and start 
their pregnancy in a sedentary lifestyle.[7] The physical 
condition of the body during pregnancy would decrease 
physical activity in its turn. Studies have revealed 
a progressive decline in physical activity during 
pregnancy[8] and modification of this lifestyle during 
pregnancy requires recommendations to do physical 
activity outside the routine lifestyle; an issue which is 
in contrast with the traditional beliefs of people about 
the need of pregnant women to rest and reduce their 
activities.[9]

Furthermore, many of the pregnancies especially in 
developing countries happen without planning[10] and 
any preconception care, therefore, the first contact 
between women and health care system happens when 
they are pregnant. Therefore, pregnancy could be a good 
opportunity to give health‑related training.

Pregnant women are more susceptible toward matters 
that threaten their child and their own safety and 
strategies to avoid their consequences.[11]

They prefer to follow recommendations that would allow 
them to go through their pregnancy safely. Sensitivity 
of pregnant women to protect the health of the fetus 
may provide a useful psychological background for 
educational programs which focuses on increasing 
perceived susceptibility and sensitivity to behavior. 
Therefore, they might be more receptive of behavior 
changing interventions. Although during pregnancy 
cares most of the information would be transmitted to 
women, not all of them would be followed by a change 
in behavior. In this situation, training interventions 
that could target their susceptibility toward adequate 
behaviors might be effective.

One of the health enhancing models is the health belief 
model  (HBM). This model is based on this fact that 
people would execute health‑related behaviors when 
they have positive expectations and realize a factor’s 
threats and believe that those behaviors could protect 
them from incidence of these threats.[12]

Therefore, the theoretical base of the present study was 
based on the fact that training pregnant women about 
the threats of inactivity and benefits of physical activity 
would lead to protecting them from those threats by 
increasing moderate to severe intensity physical activity.

Materials and Methods

This was a semi‑experimental randomized double‑blinded 
study that was conducted on 90 pregnant women after 
being approved by the Ethical Committee of Isfahan 

University of Medical Sciences and Ilam University of 
Medical Sciences.

Participants
Study population consisted of pregnant women with 
singletons aged from 18 to 35 years who referred to Ilam 
Medical Centers from July to October of 2014 to receive 
prenatal care in their first trimester. Inclusion criterion 
was not having any medical and midwifery limitations 
to perform moderate/severe‑intensity physical activities. 
Exclusion criteria were termination of the pregnancy before 
the end of the study and incidence of any problem that 
would lead to medical limitations for performing moderate 
to severe intensity physical activity during the study.

Recruiting and proceedings
Four health care centers working under supervision of Ilam 
University of Medical Sciences were randomly selected 
and in each center two trained midwives  (BS degree) 
assisted the study.

From holidays, 3 days were randomly selected and in 
those days during consecutive weeks sampling was 
conducted; in the way that eligible women for the study 
were selected by the first staff and then after explaining 
the participation progress written consent form was 
filled by them.

After completing demographic data, physical activity 
and health belief questionnaires were filled by the 
participants (self‑report). Then for random allocation to 
two groups of intervention and control the participants 
were referred to the second staff. Random allocation 
was conducted by the block method. The intervention 
group received education about physical activity, and the 
control group received education about dental hygiene 
during pregnancy. The theoretical basis of the physical 
activity education was HBM. The training package was 
prepared by experts by reviewing previous studies and 
also expert opinions in an expert panel. The education 
were presented face to face for 30–40  min through a 
mutual interaction and simply focused on the effects of 
physical activities on metabolic condition of pregnant 
women and its benefits for the body of pregnant women 
and the health of their fetus.

Both groups received illustrated instruction pamphlets 
about safe training exercises during pregnancy that 
included recommendations about physical activities 
and their benefits.

Routine education was provided for both groups. The 
physical activity and health belief questionnaires were 
given to the participants by the first staff again after 
4–6 weeks during second trimester visits. The first staff 
was blinded about the group of the participants.
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From all 92 eligible women that were selected during 
sampling 2 were excluded due to medical limitations for 
performing physical activities. Finally, 90 participants 
completed that study.

Measurement tools
Evaluated variables in this study were demographic data, 
HBM constructs  (perceived susceptibility, perceived 
severity, perceived benefits, and perceived barriers), 
and the duration of moderate/severe intensity physical 
activity in participants. Measurement tool to evaluate 
health belief structures was a 20 item questionnaire that 
was designed by literature review[12] and expert opinions 
based on Likert scale (0‑4).

Cronbach’s α to assess internal reliability for perceived 
susceptibility was 0.75, for perceived severity was 
0.79, for perceived benefits was 0.75, and for perceived 
barriers was 0.8.

Sample questions: (1) Perceived susceptibility: Inactivity 
during pregnancy has negative effects on the health 
of fetus.  (2) Perceived severity: The consequences of 
inactive lifestyle would endanger the health of pregnant 
women. (3) Perceived benefits: Physical activity could 
help women to go through pregnancy without any 
complications. (4) Perceived barriers: Physical activity 
during pregnancy would be tiring.

The evaluation of physical activity was done using 
pregnancy physical activity questionnaire which 
assessed the minutes that were consumed for household 
activities, occupational activities, exercising, hiking and 
transportation and the duration of inactivity based on 
the intensity of physical activity during day and week.[13]

The intensity of activities was measured based on 
metabolic equivalent  (MET). Physical activity with 
1.5–3 MET was considered low intensity activity, 
3–6 MET was moderate, and more than 6 MET was 
severe physical activity. The total time of activities 
with MET <1.5 was considered as the sedentary time. 
Sleeping time was not considered in the evaluations. 
The duration of leisure activities was calculated by 
mathematically adding it to the time of moderate to 
severe exercising and hiking by minute through each 
week. Besides the duration of leisure activities, the 
duration of moderate/severe intensity household and 
occupational activities were also considered as physical 
activity variables.

Statistical analysis
Data were  analyzed using SPSS vers ion  16 
(SPSS, Chicago, IL, USA). The number of samples was 
calculated by α equal to 0.05 and β to 0.8. Statistical 

analysis was done using Chi‑square, t‑test, one‑way 
variance analysis, post hoc test, and multivariable 
regression with the significance level of P < 0.05.

Results

Data analysis on participants of the intervention and the 
control group showed that groups had no significant 
differences in their demographic data [Table 1].

The HBM constructs were compared using analysis of 
variance test between both groups and also before and 
4 weeks after the education and the results are shown 
in Tables 2 and 3.

Results showed that perceived susceptibility, perceived 
severity, perceived benefits, and time to engage in 
physical activity were significant difference in both 
groups by two sections; but after intervention, perceived 
susceptibility was not significant difference in both 
groups.

In the intervention group, the perceived susceptibility, 
perceived severity and perceived benefits of the physical 
activity related to mothers’ health were increased in 
second trimester: But, perceived severity and perceived 
benefits of the physical activity related to fetal health 
were not significant difference between before and after 
intervention.

Evaluating the relation between HBM constructs and 
the duration of physical activity using multivariable 
regression test adjusted for age, body mass index, and being 
employed showed that the moderate/severe‑intensity 
physical activity was independently and positively 
related to the perceived susceptibility, perceived 
severity, and perceived benefits [Table 4].

Table 1: Background characteristics of subjects
Number Groups Significance

Intervention Control
45 45

Age
Mean (SD) 4.3 (28.6) 5.3 (27.6) NS

Economic stats (%)
Bad 0.0 6.7 NS
Medium 57.8 64.4
Good 42.3 28.9

Education level (%)
Less than high school 2.2 4.4 NS
High school diploma 36.6 44.4
University degrade 62.2 51.1

Working status (%)
Employed 82.2 71.1 NS
Unemployed 17.8 28.9

Ns = Nonsignificant, SD = Standard deviation
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Discussion

The main goal of the present study was to evaluate the 
effect of HBM based education on physical activities 
in pregnant women. Therefore, the constructs of HBM 
and the duration of moderate/severe‑intensity physical 
activity were compared between the intervention and 
the control group in two sections. Also, the relation 

between health belief structures and physical activity 
was evaluated.

Results showed that training pregnant women in 
their first trimester would increase their perceived 
threats about effects of inactivity. Furthermore, this 
education approach was effective in recognizing the 
benefits of active lifestyle. By the way, results showed 

Table 2: Comparison of health belief constructs and physical activity between two groups by 2 times (ANOVA)
HBM constructs Groups F Significance

Intervention (n=45) Control (n=45)
Mean (SD)

Before intervention After intervention
Intervention G Control G Intervention G Control G

Perceived susceptibility 18.76 (2.93) 19.63 (3.06) 20.92 (3.11) 19.84 (3.09) 3.8 0.01
For fetal health 12.47 (1.66) 12.68 (1.63) 13.09 (1.38) 12.80 (1.49) 1.264 NS
For mother health 11.69 (2.09) 12.18 (1.97) 12.91 (1.33) 12.11 (1.73) 3.677 0.01

Perceived severity 17.94 (3.42) 17.74 (3.39) 19.33 (2.58) 17.46 (3.40) 3.0 0.03
For fetal health 11.62 (1.94) 12.20 (1.92) 12.18 (1.32) 12.02 (1.75) 1.047 NS
For mother health 11.69 (1.84) 12.51 (1.69) 12.82 (1.27) 12.29 (1.79) 3.731 NS

Perceived benefits 19.09 (3.24) 18.73 (3.19) 20.42 (2.77) 18.82 (2.94) 2.9 0.03
For fetal health 8.31 (1.22) 8.53 (1.08) 8.73 (1.05) 8.60 (0.89) 1.229 NS
For mother health 7.91 (1.18) 7.93 (1.27) 8.62 (0.86) 8.24 (1.19) 3.865 NS

Perceived barriers 8.78 (3.43) 8.85 (3.91) 7.13 (4.33) 8.99 (3.68) 2.3 NS
Physical activity (moderate/sever)

Leisure (min/week) 4.22 (6.77) 2.92 (5.27) 78.44 (6.97) 14.78 (3.93) 8.624 <0001
Task (min/week) 547.56 (378.25) 453.42 (430.26) 577.00 (258.33) 487.00 (380.17) 1.026 NS
Walking (min/week) 2.16 (2.12) 1.33 (1.68) 2.12 (1.99) 1.37 (1.87) 2.548 NS

Sedentary time 1627.11 (1.13) 1754.91 (983.26) 1478.40 (864.26) 1728.11 (878.00) 749 NS
ANOVA = Analysis of variance, NS = Nonsignificant, HBM = Health belief model, SD = Standard deviation

Table 3: The results of LSD test  (two groups by 4  times)
I J Mean difference (I‑J)

HBM constructs Physical activity
Perceived susceptibility Perceived severity Perceived benefits Leisure time
Total Fetus Somatic Total Fetus Somatic Total Fetus Somatic

Intervention G (1th) Intervention G (2th) −2.17*** −0.62* −1.22** −1.39* −0.55 −1.13*** −1.32* −0.42 −0.71** 213.44*
Control G (1th) −0.87 −0.22 −0.49 0.19 −0.58 −0.2 0.37 −0.22 −0.02 29.88
Control G (2th) −1.08 −0.33 −0.42 0.48 −0.40 −0.60 0.28 −0.29 −0.33 407***

Intervention G (2th) Control G (1th) 1.29* 0.40 0.73* 1.59* −0.02 0.31 1.69** 0.20 0.69** −213.44*
Control G (2th) 1.09 0.29 0.80* 1.86** 0.15 0.53 1.59* 0.13 0.38 63.66

Control G (1th) Control G (2th) −0.21 −0.11 0.07 0.28 0.18 0.22 −0.09 −0.07 −0.31 277.11**
*P<0.05, **P<0.01, ***P<0.001. HBM = Health belief model, LSD = Least significant difference

Table 4: The relations between HBM constructs and physical activity
Physical activity Total moderate and severe activity (min/week) Leisure time (min/week)

Beta P 95% CI Beta P 95% CI
Lower Upper Lower Upper

Age 0.21 0.002 16.86 75.11 0.35 0.002 17.465 73.99
BMI −0.018 0.78 −39.33 29.59 0.001 0.99 −33.327 33.55
Occupation 0.772 0.001 0.86 1.20 −0.003 0.98 −0.16 0.16
Perceived susceptibility 0.173 0.04 4.341 113.56 0.23 0.04 0.42 9.2
Perceived severity 0.15 0.045 3.31 110.24 0.34 0.001 2.9 11.8
Perceived benefits 0.16 0.04 99.59 0.84 0.33 0.001 2.8 11.8
Perceived barriers −0.14 0.045 −76.58 −2.78 −0.33 0.001 −8.3 −2
CI = Confidence interval, BMI = Body mass index, HBM = Health belief model
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that this education made no significant difference in 
understanding the obstacles of performing physical 
activities.

In contrast with the results of the present study, based 
on the HBM, the increase in perceived threats (perceived 
susceptibility/severity) is followed by an increase in the 
perceived benefits and a decrease in perceived barriers 
of health‑related behaviors. These results would confirm 
the results of other studies that have shown the effect 
of interpersonal interactions on the physical activity of 
pregnant women.[14,15] While the HBM is mainly insisting 
on the individual’s beliefs some studies have shown 
that family members’ expectations have an important 
effect physical activity behavior[14] and the present study 
revealed that HBM‑based education for pregnant women 
could possibly not limit the effect of these interventions 
entirely.

Many family members of pregnant women would 
encourage them to reduce their moderate/severe 
physical activity to remain safe during pregnancy[15] 
while a little percent of women would consider 
physician’s advice, the best guideline for health‑related 
behaviors.[16]

By the way, although the results of the present study 
showed that moderate/severe‑intensity physical activity 
was increased in the second trimester in both groups, 
but the increase in leisure physical activities of the 
intervention group was statistically significant.

The increase in moderate/severe intensity physical 
activity of pregnant women in the second trimester has 
also been reported before.[8] Passing through a stage of 
pregnancy that is accompanied with morning sickness 
and fatigue and starting a stage with relatively enhanced 
condition when symptoms of pregnancy are not showing 
much yet; could be an explanation for this change in 
physical activity behavior. Also, this change in physical 
activity behavior could be the result of education 
received during pregnancy routine check‑ups. But the 
significant increase of moderate/severe leisure physical 
activity in the intervention group and its significant 
difference with the control group was definitely due to 
received education.

Furthermore,  the observed relation between 
moderate/severe intensity physical activity and health 
belief constructs could explain the pattern of physical 
activity in pregnant women. Also, the results showed 
that using HBM for education physical activity in 
pregnant women could increase perceived susceptibility 
and severity to improve the adequate physical activity 
for women. But considering the mean duration of 
moderate/severe intensity physical activity in this study 

showed that using this model as an individual model do 
not have the potential to improve the active lifestyle to 
its recommended range of 150 min/week.[6]

The lack of reduction in perceived obstacles following 
education based on HBM could be one of the reasons 
for the inadequate increase in physical activity during 
pregnancy. Physical activity is under the influence of 
culture and in societies where the knowledge about the 
importance of physical activity is not enough[17] and 
these behaviors have not yet found their true position 
as valuable behaviors to maintain health; these cultural 
obstacles could strongly block the change in physical 
activity behavior.

Another result of this study was the lack of effect of 
education on the health belief structures of physical 
activity about the health of fetus and the perceived 
obstacle to physical activity about the health of fetus is 
one of the most important obstacles of physical activity 
during pregnancy.

Records have shown that during pregnancy women 
mostly concern about their fetus’s health rather than 
their own.[18,19] Pregnant women consider themselves 
in charge of their child’s health and believe that their 
behaviors would affect the health of their child[19] and 
their concerns about harming the health of their fetus 
by performing physical activity[19,20] would affect the 
level of their physical activity.[21] The results of this study 
showed that using this training method for a period 
during pregnancy could not overcome these concerns; in 
a way that education were not able to change mothers’ 
perceived susceptibility and threats about the safety of 
fetus as much as somatic symptoms.

On the other hand, although HBM‑based education 
could not enhance active lifestyle adequately and as it 
was expected in a limited period of time, an increase in 
physical activity in women over time and after gaining 
physical fitness, following performing moderate to 
severe intensity physical activities is possible. Therefore, 
not following up the physical activity of participants in 
their third trimester is one of the limitations of this study.

Conclusion

This study showed that education during pregnancy 
for performing adequate physical activities with just 
individual approach could not make women’s lifestyle 
active and probably a combination of individual and 
interpersonal models could be more effective.
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