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The effect of walking on pregnancy 
blood pressure disorders in women 
susceptible to pregnancy hypertension: 
A randomized clinical trial
Somaye Khoram, Marzieh Loripoor1, Masoume Pirhadi2, Marjan Beigi2

Abstract:
BACKGROUND AND OBJECTIVES: Hypertension in pregnancy is one of the most important 
unsolved problems in midwifery, and since it is the main cause of maternal death, preventive 
intervention measures are essential to control this serious complication. This study aimed to determine 
the effect of walking on gestational hypertension disorders in women prone to hypertension.
MATERIALS AND METHODS: This randomized clinical trial was conducted on 72 pregnant women 
susceptible to gestational hypertension who were randomly  (through a random number table) 
assigned into two groups of 36. The pregnant women in the experimental group had walking program 
for 20–30 min from weeks 14–34, four times a week. Data were analyzed, via independent t‑test, 
Fisher’s exact test, and Chi‑square test.
RESULTS: The results indicated that in the experimental group, 2 cases with transient gestational 
hypertension and 1 case of preeclampsia existed, and in the control group, 9 pregnant women 
were with gestational hypertension and 4 pregnant women were with preeclampsia. Therefore, the 
incidence of these two complications in the experimental group was significantly lower than the control 
group (P < 0.05). Moreover, the mean systolic and diastolic blood pressures in the experimental 
group were significantly lower than the control group (P < 0.05).
CONCLUSION: Based on the results, the moderate walking, as an easy physical activity, is 
recommended for pregnant women susceptible to pregnancy hypertension.
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Introduction

Despite extensive research in recent 
decades, how creating hypertension 

by pregnancy remains unanswered, while 
these blood pressure disorders are among 
the most important unsolved problems 
in the midwifery. The initial classification 
describing the four types of hypertension 
includes pregnancy‑induced hypertension, 
preeclampsia and eclampsia syndrome, 
chronic hypertension for any reason, and 
preeclampsia superimposed on chronic 

hypertension. Among these disorders, 
preeclampsia syndrome alone or along with 
chronic hypertension is considered the most 
dangerous mode.[1]

Preeclampsia affects 3.9% of all pregnancies 
and 20% of the first pregnancy, and about 
5000 mothers’ deaths are associated to 
preeclampsia and its complications.[2] 
In a study conducted by Ramírez‑Vélez 
et  al.[3] in 2009, it was indicated that the 
preeclampsia occurrence in developing 
countries is twenty times more than that in 
the developed countries and it is one of the 
common causes of mortality and maternal 
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and perinatal morbidity throughout the world.[4-6] Janani 
et al. in Iran showed that the prevalence of blood pressure 
disorders is 3.8%.[7]

Considering the relatively high prevalence of 
hypertension in pregnancy and its role in the maternal 
and neonatal mortality and being affected, it is necessary 
to provide the necessary knowledge to the mothers and 
prevent this complication during pregnancy through 
complete care.[5] Therefore, compliance with standard 
sports programs can have beneficial effects, such as 
reducing the risk factors for hypertension, in this 
regard.[8]

Today, the sport is important in the world, and all 
societies try to incorporate physical activities into 
the daily agenda of humans. Currently, exercise at 
the reproductive age, especially during pregnancy, is 
emphasized by medical science;[9] however, despite the 
variety in physical activities during pregnancy, there is 
still insufficient scientific evidence of the superiority of 
an exercise method to another.[10]

The  American Col lege of  Obstetr ic ians  and 
Gynecologists   in 2002 stated that if the pregnant 
women do not have medical and obstetric disorders, 
they can have moderate physical activity at most days 
of the week for about 30 min, provided that this activity 
does not have any effect on the embryo and does not 
directly damage the womb. The association emphasizes 
the training and encouragement of pregnant mothers 
to physical activity by their caregivers since most of 
these activities are inexpensive and affordable and 
one can be protected from imposing a heavy economic 
burden caused by the pregnancy complications, in 
addition to benefiting from health benefits during 
pregnancy.[4] Today, evidence suggests that despite 
increased maternal health literacy, physical activity is not 
done effectively during pregnancy. In a study conducted 
in Shahid Beheshti University of Medical Sciences, on 
386 pregnant women with normal pregnancies, it was 
stated that even in active women who continued to 
exercise during pregnancy, the activity was reduced 
compared to the prepregnancy conditions,[11] which 
indicates nonconsidering the benefits of physical activity 
in pregnancy.

Among the physical activities that can be done during 
pregnancy, it can refer to swim, mild aerobic exercise, 
such as walking, yoga, and stretching exercises, 
of which walking is likely the mild, easy, and 
inexpensive exercise. These mild physical activities 
stimulate the main muscle groups and improve 
vascular perfusion;[12] therefore, they can be effective 
in reducing pregnancy complications if done correctly 
and continuously.

Physical exercise and activities are currently associated 
with reduced risk and the necessity of using drugs to 
treat hypertension in associated nonpregnancy. They 
are also recommended in nonrisky or the low‑risk 
pregnancies. Furthermore, in some studies, exercise was 
recommended in pregnant women with hypertension 
or preeclampsia risks aimed to reduce the incidence 
of hypertension including the reduced preeclampsia 
incidence,[13,14] which further studies are required in this 
regard.

Therefore, considering the high prevalence of gestational 
hypertension disorders in the recent years and 
the possibility of more mothers affected by these 
disorders risk, as well as the high contribution of these 
disorders to the maternal and neonatal mortalities and 
complications, and the lack of studies on the effects of 
various exercises and physical activities on prevention 
of these disorders in susceptible pregnant women, 
it is essential to recognize the pregnant women at 
pregnancy‑related hypertensive disorders risk so that 
with recommendations about having physical activity, 
their pregnancies end with the least complication 
and the best outcome. This study aimed to determine 
the effect of walking on hypertensive disorders in 
pregnancy in women susceptible to hypertension 
referring to midwifery service centers.

Materials and Methods

This prospective randomized clinical trial was conducted 
with a clinical trial code of 30997. The research 
sample including 72 pregnant women referring to the 
comprehensive health service centers in Rafsanjan 
was randomly divided into two groups of 36. The 
randomization process was performed through a 
random number table. The researcher chose the table 
numbers from the top and considered the even numbers 
for the experimental group and the odd numbers for the 
control group. Furthermore, the process of this sequence 
was in hidden form.

The sample size was determined using the following 
formula:

n
z z p p p p

p p
=

+ + −( ) + −

−

( ) ( )

( )
1 2

3
1 1 2 2

1 2
2

1 1

All the pregnant women in this study were susceptible 
to gestational hypertension and had a history of transient 
gestational hypertension, history of preeclampsia or 
eclampsia, chronic hypertension, autoimmune disease, 
history of transient hypertension or preeclampsia in a 
sister or mother, or obvious diabetes. The participants 
were included in case they had no restriction on physical 
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activity and psychological illness such as depression and 
anxiety and had a singleton pregnancy.

The participants were excluded if they suffered from 
pregnancy complications such as bleeding during 
pregnancy or preterm labor or if the participants did 
not go on walking or declared lack of walking within 
one or more weeks.

Both groups received routine prenatal care at weeks 
16–20, 24–30, 31–34, 35–37, 38, 39, and 40, based on the 
country plan. The mothers in the control group received 
just the same routine pregnancy care, and the mothers 
in the experimental group had the walking program.

These women were asked to have an average moderate 
walk for 20–30 min each week from 14 to 34 weeks of 
the pregnancy, four times a week so that they can talk 
when walking. Before walking, the pregnant women 
were recommended to use adequate fluids, walk with 
comfortable clothes, and do not walk with the full 
or empty stomach. The pregnant women could do 
walking at home or in a free environment cautiously. 
The mothers were asked to refer to their physician and 
inform the researcher in cases they had signs of danger 
such as shortness of breath, palpitations, difficulty, and 
imbalance while walking.

A 1‑day follow‑up was conducted through the phone 
by the researcher from week 14 to the end of week 34 to 
examine the experimental group in terms of walking. 
Moreover, from week 20 of the gestation until the end 
of week 34, to examine the control and experimental 
groups in terms of the development of hypertension, the 
researcher contacted to the relevant midwifery service 
providers and the hospital high‑risk care ward to identify 
the type of hypertension such as pregnancy‑associated 
transient hypertension, preeclampsia, eclampsia, and 
preeclampsia superimposed on chronic hypertension. 
In the case of maternal affection, the mother’s name was 
included into the list of mothers with hypertension, and 
the mothers of the experimental group were excluded 
from the walking program. Ultimately, the chart of the 
blood pressure changes from the beginning of pregnancy 
to the end of the study was recorded in the checklist.

Data were collected using the checklist for fertility 
and hypertension characteristics, and the data were 
analyzed by SPSS  (SPSS V.23 Inc., Chicago, IL, USA) 
using paired and independent t‑test, Fisher’s exact test, 
and Chi‑square test.

This study was conducted with an ethics code of 396,533. 
At the beginning of the study, written consents were 
obtained from all the participants participating in the 
project. Participants at each stage of the study could leave 

the study, and the implementation of the plan did not 
endanger the participants. The information obtained in 
this plan was confidential.

Results

Of the 74 participants in this project, 38 were assigned in 
the experimental group and 36 were in the control group, 
of which 2 were excluded from the experimental group.

After examining the demographic and fertility 
characteristics of the two groups, the mean demographic 
variables of age and body mass index (BMI) were not 
significantly different between the two groups (P > 0.05). 
The age range of pregnant women in the experimental 
group was 19–40  years and it was 19–41  years in the 
control group. The mean of fertility variables including 
gestational age, number of deliveries, and the number 
of abortions in the two groups was not significantly 
different (P > 0.05) [Table 1].

There was no significant difference between the two 
groups in terms of the history of hypertension during 
the previous pregnancy, obvious diabetes, autoimmune 
diseases, and chronic hypertension (P > 0.05) [Table 2].

After analyzing the data, it was determined that among 
36 pregnant women in the experimental group, 2 
pregnant women had transient gestational hypertension 
and 1 pregnant woman had preeclampsia. In the 
control group, 9 pregnant women were with transient 
gestational hypertension and 4 pregnant women with 
preeclampsia. These findings indicated that transient 
hypertension and preeclampsia in the experimental 
group were significantly lower than the control 
group (P < 0.05) [Table 3].

Other findings showed that no preeclampsia superimposed 
on chronic hypertension, and no cases of eclampsia were 
observed in both the groups (P > 0.05) [Table 3].

Furthermore, the average changes in systolic and 
diastolic blood pressures after walking compared 
to before walking indicated that this average in the 
experimental group was significantly lower than the 
control group (P < 0.05) [Table 4].
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Discussion

In the present study, the demographic and fertility 
characteristics such as age and BMI were not significantly 
different between the two groups  (P  >  0.05). The 
age range of women in the experimental group was 
19–40 years and it was 19–41 years in the control group 
indicating the proper distribution of pregnant women 
in terms of these two variables in two groups. In the 
study of Hu et al., no significant difference was found 
between the two groups after analyzing the demographic 
information.[15] Moreover, in the study of Sorensen 
et al.,[16]   Saftlas et al. ( 2004),[17] and Rudra et al.,[18] there 
was no significant difference between the mean age and 
BMI between the two groups.

In the present study, it was found that the mean of 
fertility variables including gestational age, number 
of deliveries, and the number of abortions was not 
significantly different in the two groups  (P  >  0.05). 
The mean of these variables was also not significant in 
the studies conducted by Hu et al.,[15] Sorensen et al.,[16] 
and  Saftlas et al. ( 2004).[17]

The demographic and fertility characteristics were 
considered in this study, and the above studies are 
based on the references,[19] related to the development 
of various hypertension disorders types. Therefore, the 
significance of these variables is important in the two 
groups.

There was no significant difference between the two 
groups in terms of the history of hypertension during 
the previous pregnancy, obvious diabetes, autoimmune 
diseases, and chronic hypertension  (P  >  0.05), which 
could be effective in comparing the two groups in terms 
of the approximately similar samples regarding the 
gestational blood pressure disorders.

In the study of Kasawara et al., no significant difference 
was indicated in gestational hypertension in both case 
and control groups,[20] which is consistent with our study.

Based on the findings, it was found that walking for 
20–30 min, four times a week, from 14 to 34 weeks of 
pregnancy can prevent pregnancy transient hypertension 
and preeclampsia in women at risk of gestational 
abnormal blood pressures. Since after analyzing the 
data, it was found that among 36 pregnant women 
in the experimental group, 2 pregnant women were 

Table 2: The frequency distribution of hypertension records in pregnancy in two groups
Records Experimental, n (%) Group, n (%) χ2 P
Previous gestational hypertension 9 (25) 9 (25) ‑ 1
Previous preeclampsia 11 (30.6) 12 (33.3) 0.06 0.80
Chronic hypertension 7 (19.4) 5 (13.9) 0.40 0.53
Previous preeclampsia superimposed on chronic hypertension 0 0 ‑ 1
Previous eclampsia 0 0 ‑ 1
Autoimmune disease 3 (8.3) 6 (16.7) ‑ 0.24
Obvious diabetes 6 (16.7) 5 (13.9) 0.11 0.74
The history of preeclampsia in first‑degree relatives (sister and mother) 1 (2.8) 3 (3.8) ‑ 0.31

Table 3: The frequency distribution of blood pressure 
disorders in the current pregnancy in the two groups
Variable Experimental, 

n (%)
Control, 

n (%)
χ2 P

Gestational hypertension 2 5.6 9 25 5.26 0.02
Preeclampsia 1 2.8 4 11.1 ‑ 0.042
Eclampsia 0 0 0 0 ‑ 1
Preeclampsia superimposed 
on chronic hypertension

0 0 0 0 ‑ 1

Table 1: Comparison of the average of the different quantitative variables between the two groups
Variable Experimental Control Independent t‑test

Average SD Average SD t P
Age (year) 31.91 4.62 31 5.29 0.76 0.45
Gestational age at the start of the study according to LMP (week) 14.02 0.30 14.94 1.40 1.57 0.11
Pregnancy number 2.78 1.17 2.58 1.25 0.68 0.50
Number of deliveries 1.64 1.06 1.22 1.05 1.67 0.10
Number of abortions 0.39 0.77 0.50 0.77 0.61 0.54
BMI 27.36 3.64 34.97 43.77 1.04 0.30
SD=Standard deviation, BMI=Body mass index, LMP=Last menstrual period

Table 4: Comparison of mean systolic and diastolic 
blood pressure changes after walking compared to 
prewalk between the two groups
Changes Experimental Control Independent 

t‑test
Mean SD Mean SD t P

Systolic blood pressure 1.81 2.40 9.86 2.87 2.15 0.03
Diastolic blood pressure −0.28 1.57 7.78 1.96 3.21 0.002
SD=Standard deviation
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with transient gestational hypertension and 1 pregnant 
woman was with preeclampsia; however, in the control 
group, 9 pregnant women were with transient gestational 
hypertension and 4 pregnant women were with 
preeclampsia. These findings showed that the transient 
and preeclampsia in the test group were significantly 
lower than the control group (P < 0.05).

Exercise and walking can improve endothelial function 
of the arteries and help to reduce endothelin‑1 levels 
and vasodilatation‑inducing factors by stimulating 
the release of nitric oxide, which is the most important 
mechanism of walking to control gestational blood 
pressure abnormalities.[15]

Hu et al. also stated that the aerobic exercise three times 
a week from 16 to 31 weeks of the pregnancy for 50 min 
increases nitric oxide. Considering the similarity of 
the method of Hu et al. study with the present study, 
it can be concluded that due to the vascular changes, 
the frequency of transient gestational hypertension and 
preeclampsia in the experimental group significantly 
decreased in both works.[15]

In this regard, the study of Sorensen et  al. ,  a 
case–control study, also indicated that doing any 
physical activity and exercise during the first 20 weeks 
of pregnancy can reduce the risk of preeclampsia in 
pregnancy. In this work, the risk of preeclampsia in 
pregnant women who had physical activity during 
the first 20 weeks of pregnancy was 34% lower than 
the inactive pregnant women.[16] According to the 
results of this study, it can be concluded that in case 
of beginning the physical activity in the first half of 
pregnancy, it is possible to control pregnancy‑related 
hyperbaric abnormalities.

In the present study, comparing the two control and 
postintervention groups, it was found that the frequency 
of transient hypertension compared to preeclampsia 
was higher in the control group. Moreover, it was 
found that the ratio of reduction of preeclampsia in the 
experimental group to the control group was one‑quarter 
and this ratio for transient hypertension was less than 
one‑quarter, indicating the effectiveness of walking on 
the control of transient gestational hypertension. In the 
study of Magro‑Malosso et al., it was showed that doing 
aerobic exercise 2–7  times/week for 30–60  min from 
23 weeks of gestation in uncomplicated pregnant women 
could reduce the incidence of transient pregnancy 
hypertension; however, it had no significant effect on 
preeclampsia prevalence.[21]

In another review of the findings, it was found that the 
mean changes in systolic and diastolic blood pressures 
after walking were significantly less in the experimental 

group compared to the control group before walking 
(P  <  0.05). The study of   Mohazab et  al.  (  2015) on 14 
nonpregnant women with blood pressure disorders 
within the fertility age range, who performed 4 weeks 
of handgrip isometric exercise program three times 
a week, determined significant changes in vascular 
dilatation and systolic and diastolic blood pressures.[22] 
The findings of this study regarding the reduction of 
systolic and diastolic blood pressures are consistent with 
the present study.

Other findings showed that there were no eclampsia and 
preeclampsia superimposed on chronic hypertension in 
the two groups.

In the study of Kasawara et al., aimed to determine the 
relationship between the controlled physical activity 
in pregnant women with chronic hypertension or with 
a history of preeclampsia, no significant difference 
was found between the two groups in terms of severe 
maternal morbidity, intensive care unit admission, and 
neonatal morbidity.[19]

Lack of these two complications in this study and 
Kasawara study can be associated with the timely 
and useful care of pregnant women with chronic 
hypertension and preeclampsia that prevent the 
preeclampsia superimposed on chronic hypertension 
as well as eclampsia.

In Iran, according to the Ministry of Health’s instruction 
to report the at‑risk pregnant women urgently and to 
record these cases in the mother and baby system, as 
well as the formation of a therapeutic team for pregnant 
women morbidity for these mothers, the women 
with severe preeclampsia are under special care and 
counseling with the groups of doctors such as internal 
medicine and hematology physicians as well as the 
direct supervision the vice‑chancellor for treatment of 
the university, preventing the deterioration of mother’s 
disease. On the other hand, identifying the at‑risk 
pregnant women in the health centers of Rafsanjan and 
introducing them to the health deputy and sending 
their names to the health centers and hospitals can also 
be effective to early diagnose these pregnant women 
and begin timely treatment and to form a committee of 
morbidity as soon as possible.

The study participants were pregnant women susceptible 
to hypertensive disorders of pregnancy. Therefore, they 
repeatedly and unpredictably referred to comprehensive 
health centers for measuring and recording blood 
pressure. For this reason, measuring and recording 
the blood pressure of these women were given to the 
mother‑care providers in these centers that were the 
limit of research.
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Conclusion

Considering the fact that gestational hypertension is 
one of the health problems in Iran and is one of the 
main causes of morbidity and mortality of pregnant 
women, it is recommended to perform moderate 
walking, which is an easy and accessible physical 
activity and effective to reduce the incidence of these 
disorders and consequently the complications of 
pregnancy and delivery in these pregnant women. 
Lack of the preeclampsia superimposed on chronic 
hypertension in this study can also indicate a positive 
effect of walking on chronic hypertension management 
in the affected mothers. Presenting the finding of this 
study to deputies of health and treatment in medical 
sciences universities of the country, in order to inform 
the gynecologists and midwives about the effect of this 
type of physical activity on hypertensive disorders 
during pregnancy, can improve pregnant women’s 
health, especially those who are susceptible to this 
disorder.
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