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Background & Aim:  The process of delivery, from physiologic point of view, is similar to long ex-
ercises and decrease in physical activities is so common during pregnancy which could cause disrup-
tions in the process of delivery. This study aimed to determine the effects of exercise on childbirth 
process among primigravid women .  

Methods & Materials:  This single-blind randomized clinical trial recruited 80 primigravid women in 
Damghan, 2013-2014. Simple random sampling method was used to select the participants, who were 
then divided into two equal groups of intervention and control. The intervention group received an 8-
week regular walking program and the control group was only followed up. The childbirth process 
controls and administrative processes were similar for both groups. The data were collected after 
childbirth and analyzed using descriptive and inferential statistics (independent t-test, chi-square, and 
Mann–Whitney) in SPSS Version 22. 

Results: Both groups were matched for demographic indicators. The results showed significant dif-
ferences in active and latent-phase hospitalization (P < 0.0010, χ

2 = 14.05), duration of the active 
phase (P = 0.0020), and the time interval between admission to initiation of the active phase  
(P = 0.0020). The time interval between the admission and the childbirth (P < 0.0010), and duration of 
hospitalization (P < 0.0010) between two groups. The natural childbirth rate was more in the interven-
tion group (P < 0.0010, χ2 = 21.33) .  

Conclusion: Regular walking with appropriate intensity and duration during pregnancy was correlat-
ed with reducing the length of childbirth stages and natural childbirth. This safe method is recom-
mended in healthy pregnancies. 
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Introduction 1 

Delivery is a physiologic event which most 
women experience it with no complications (1). The 
natural process of child birth is called labor. Clinical 
labor includes three stages. The first stage has a la-
tent flat phase and an active rapidly progressive 
phase. This stage would end by full opening of the 
cervix. The second stage starts with full opening of 
the cervix and ends by the birth of the infant and at 
the third stage placenta would be delivered (2). 

                                                           

* Corresponding Author: Tayebeh Zarezadeh, Postal Address: Semnan 
University of Medical Sciences, Semnan, Iran.  
Email: tayebezarezade@semums.ac.ir 

 

Studies have shown that when labor pains start in 
pregnant women, they usually have problem in 
management of their pain and would prefer to admit 
to hospital before the start of the active phase of 
delivery (3). One of the most important assessments 
in midwifery is accurate assessment of the time of 
the start of delivery stages and the time of hospitali-
zation (1). Admitting the mother during the latent 
phase, due to its long duration and consequently 
prolonged hospitalization could have undesirable 
mental affects for the mother and her companions 
and could lead to heavy financial loads for the pa-
tient, prolong occupation of hospital beds and impo-
sition of great costs on the health-care system. Fur-
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thermore, the physician would be under pressure by 
different matters and the odds for making the deci-
sion to perform a cesarean section would be in-
creased (4). Prolonged labor would cause muscle 
exhaustion, increased rate of uterine infections, ce-
sarean section, mental distress, mother’s insomnia, 
fetal distress and increased rate of fetal and infant 
mortality (5). Bailit et al. (6), Gharoro et al. (7), 
Rahnama et al. (8) and Sehhati Shafaei et al. (9) in 
their studies by comparing women who have been 
hospitalized during their latent and active phase in-
dicated that early hospitalization and prolonged la-
tent phase are the reasons for problematic delivery 
and increased chance of cesarean section. There are 
some non-medicinal interventions that would de-
crease the duration of delivery and medical inter-
ventions during labor. Regular exercise regardless 
of age and physical condition has desirable effects 
on improvement of individual’s mental condition 
including the states of anxiety, decreasing nervous 
disorders, mood enhancement, improvement of 
blood circulation to muscles, strengthening and 
more efficiency of muscles and transmission and 
consumption of oxygen (10).  

Studies have shown that regular aerobic exercis-
es during pregnancy would increase mental health 
and sense of peace, decrease back pain, decrease 
anxiety, maintain or improve physical fitness, in-
crease the strength and integrity of pelvic muscles, 
strengthen abdomen muscles, decrease the duration 
of labor and midwifery intervention during labor, 
decrease pregnancy poisoning, decrease pregnancy 
diabetes, decrease the chance of cesarean section, 
relieve nausea and insomnia, decrease leg cramps, 
and prevent inappropriate weight gain (10-14). 
Providing a new pattern for caring of pregnant 
mothers requires paying attention to pregnancy ex-
ercises and appropriate physical activity during 
pregnancy (15). Knowledge about physical activity 
during pregnancy has been evolving during the past 
50 years and there are sufficient evidences on sup-
porting the improvement of physical activities to a 
moderate level before delivery for the health of the 
mothers (16). Labor pain is a personal marathon for 
pregnant women. If pregnant women would like to 
be in their best condition during their pregnancy and 
overcome the imposed stresses on their bodies, due 
to the development process of embryo, they should 
maintain or improve their physical condition. Exer-

cising could improve the power, strength, and en-
durance of abdomen and pelvic muscles. These 
three factors could help pregnant women with carry-
ing their weight and preparation for tolerating phys-
ical stress and labor pain (17). Nascimento et al. 
(18) by evaluating the pattern of physical activity in 
1279 pregnant women stated that about half of the 
women would stop their activity during pregnancy 
and the lowest rate of exercising during the 1st 
month was 13.6% and during the 3rd month was 
13.4%; hiking and aerobics were the two most 
common exercises. Studies about exercising during 
pregnancy have shown that the most appropriate 
exercise during pregnancy are aerobic exercises 
jogging, swimming, cycling, and light exercises. 
Exercising up to the level of physical fitness and 
moderate strength trainings are acceptable in a 
range before reaching maximum power  
(19, 20). Hiking, as a light, joyful and safe aerobic 
exercise during pregnancy has been more recom-
mended than other exercises. Existing statistics in-
dicates pregnant mothers’, physicians’ and sport 
specialists’ more tendency toward this exercise dur-
ing pregnancy; in a way that hiking is considered 
the perfect choice for beginners to increase aerobic 
capacity (12). Therefore, this study was conducted 
to evaluate the effect of 8 weeks of regular hiking 
on labor process of nulliparous women. 

Methods 

This study was a two-group single blind (mid-
wifery personnel and administrative personnel of 
admission and discharge were blinded) clinical trial 
that was conducted on 80 pregnant women of  
20-35 years old who referred to private offices of 
obstetricians and gynecologists (four offices) and all 
the health centers (four centers) of Damghan Febru-
ary to July 2014. The sample size was calculated to 
be 80 after preliminary studies and reviewing simi-
lar studies and according to Cochran’s formula (two 
groups of case and intervention each containing  
40 participants). Samples were randomly allocated 
to the case and the intervention group using simple 
randomization method (2:2) and for hiding, num-
bers’ container was used. Study environment was 
Velayat Hospital of Damghan and sampling was 
continuous and through referral by obstetricians and 
gynecologists and centers’ midwifery personnel to 
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the researcher. Sampling was continued until  
80 participants were selected (Figure 1). The inclu-
sion criteria were having a singleton pregnancy, 
being a housewife, having cephalic presentation, 
being healthy, being aged from 20 to 35 years, hav-
ing Iranian nationality, not being an athlete, having 
a moderate range of physical activity, being in the 
range of normal weight or higher, being a resident 
of Damghan and intending on having their delivery 
at Velayat Hospital of Damghan. Exclusion criteria 
were occurrence of any contraindications of exercis-
ing during pregnancy, mother’s unwillingness to 
continue the study and researcher’s opinion about 
cutting the communication due to incorrect or 

irregular performance of the exercise protocol. To 
prevent sample loss and integration of duration of 
aerobic activity of walking, gestational age of  
28 weeks was considered for all participants and 
since sampling at the same time was not possible, 
sampling was conducted during 5 months contin-
uously. After sampling, at each stage, while ob-
serving the provisions of the Helsinki declaration, 
informed consent was obtained from all samples 
before their allocation to the intervention and 
control groups and after group allocations, per-
mission for participation in exercise protocol  
was obtained from the physician for the  
intervention group. 

 
 

 

 

 

 

 
 

 

 

 

 

 

   
 

 

Figure 1. The CONSORT diagram for this study 
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Data gathering tools were two questionnaires. 
First questionnaire was about demographic charac-
teristics such as age, educational level, weight, 
height, and the history of pregnancy including: date 
of the 1st day of the last menstrual period, probable 
date of birth and history of consumption of routine 
drugs during pregnancy. The second questionnaire 
was about the process of delivery and information 
about mother’s hospitalization (date and time of 
hospitalization and discharge from hospital and de-
livery phase at the time of admission to hospital). 
Duration of active phase, the interval between ad-
mission to hospital and start of active phase, the 
interval between admission to hospital and the end 
of delivery, the interval between admission to dis-
charge and the type of delivery were determined 
using partograph form and mother’s admission file. 
The start of active phase was considered at 4 cm 
dilatation and the time of delivery for both vaginal 
delivery and cesarean was the time of birth. Validity 
of this questionnaire was approved by experts 
through content validity and its reliability was ap-
proved at the time of filling the questionnaire using 
equivalent inter-related method. Recording the stag-
es of delivery in the intervention and the control 
group and completing partograph form were all sim-
ilarly performed according to state’s instructions of 
clinical guide to perform natural deliveries and car-
ing at maternity wards was performed by two mid-
wives and under supervision of a gynecologist; ad-
mission time and discharge time, regardless of phy-
sician’s order, were considered as the time that was 
mentioned in patients’ files. The process of admis-
sion and discharge was similar for all the partici-

pants and conducted at the same office at a prede-
termined time. The midwifes who controlled the 
process of labor and completed partograph form, the 
gynecologist who controlled the process of labor 
and the administrative personnel of admission and 
discharge office were all unaware of the project and 
its participants. 

Intervention protocol included: (1) Training the 
right method of hiking during pregnancy (intensity, 
duration, and repetition), (2) training safety tips dur-
ing exercising and paying attention to warning 
signs, (3) training the methods of warming up and 
cooling down before and after exercising, (4) 
providing an exercise protocol and training it face to 
face to groups of 6 to 8, (5) Monitoring the method 
of intervention execution once a week. All of the 
intervention programs including trainings, execution 
and monitoring were performed by the main re-
searcher. The exercise protocol included 3-5 
minutes of warming up and hiking, based on the 
principle of increase load (21), 3 times a week. The 
duration of hiking was 10 minutes at the 1st week, 
20 at the 2nd week and 30 from the 3rd week forward 
and after each hiking 3-5 minutes of cooling down 
was performed; the duration of exercise protocol was 
8 weeks (Table 1). Participants of the control group 
only performed their daily activities and had no exer-
cise protocol and were followed up by the researcher 
through phone calls once a week. Based on a study 
by van Raaij et al. (21) titled” energy cost of walking 
at a fixed pace and self-paced before, during and af-
ter pregnancy,” mothers were responsible to select 
their own pace for hiking (self-selected walking) in a 
way that they could talk easily (talk test). 

 
Table 1. Exercise protocol for the intervention group 
Month of 
pregnancy 

1st week 2nd week 3rd week 4th week 

1st month 3-5 minutes of warm up 3-5 minutes of warm up 3-5 minutes of warm up 3-5 minutes of warm up 
1st month 10 minutes of slow 

walking 
15 minutes of slow walk-

ing 
25 minutes of hiking 30 minutes of hiking 

1st month 3-5 minutes of cool 
down 

3-5 minutes of cool down 3-5 minutes of cool 
down 

3-5 minutes of cool 
down 

2nd month 5th week 6th month 7th month 8th month 
2nd month 3-5 minutes of warm up 3-5 minutes of warm up Similar to the 4th, 5th and  

6th week 
Similar to the 4th,  
5th and 6th week 

2nd month 30 minutes of hiking 30 minutes of hiking Similar to the 4th, 5th and  
6th week 

Similar to the 4th,  
5th and 6th week 

2nd month 3-5 minutes of cool 
down 

3-5 minutes of cool down Similar to the 4th, 5th and  
6th week 

Similar to the 4th,  
5th and 6th week 
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Table 2. Demographic characteristics of the participants of the control and the intervention group 
Characteristics Intervention Control P 
Age (year) [Mean ± SD] 25.17 ± 3.03 25.77 ± 3.47 0.0413 
Educational level [N (%)]    

Under diploma 1 (2.5) 3 (7.5) 0.2520 
Diploma 10 (25) 15 (37.5) 
Associate degree 14 (35) 7 (17.5) 
Bachelor’s degree 15 (37) 14 (35) 
Master’s degree 0 (0) 1 (2.5) 

BMI range    
Normal 25 (62.5) 20 (50) 0.1680 
Overweight 12 (30) 19 (47.5) 
Grade 1 obesity 3 (7.5) 1 (2.5) 

SD: Standard deviation, BMI: Body mass index 
 
This study was registered at the Iranian Registry 

Clinical Trials under the code IRCT2014100119351N1. 
Data analysis was conducted in two parts of de-

scriptive and inferential. To describe the data, cen-
tral tendency index (mean), dispersion indices 
(standard deviation) and also tables and diagrams 
were used. For inferential analysis of the data, chi-
square test (chi-square test was used to compare the 
absolute frequency of educational level and body 
mass index (BMI) range variables and chi-square 
test of independence was used to evaluate the rela-
tion of each variable between the both groups of 
control and intervention), independent t-test (to 
compare the age of participants between the control 
and the intervention group) and Mann-Whitney test 
(to compare the main variable of the study between 
the control and the intervention group in case the 
defaults of independent t-test were not met) were 
used. All the analyses were conducted using SPSS 
(version 22; SPSS Inc., Chicago, IL, USA) and the 
significant level was set at P < 0.0500.  

Results 

This study was conducted on 80 nulliparous 

pregnant women who were allocated into two 
groups of control and intervention each containing 
40 participants. Results showed that demographic 
characteristics of both groups including age, educa-
tional level, and BMI were homogeneous and no 
significant difference was observed between them 
(Table 2).  

Since the defaults for normal distribution of data 
were not met in study groups for any of the interval 
between admission and start of the active phase, the 
interval between admission and the end of the de-
livery, the interval between admission and discharge 
from hospital and the duration of active phase vari-
ables, for comparing the mentioned variables be-
tween the intervention and control group, non-
parametric Mann-Whitney test was used. Table 3 
shows the characteristics of admission to hospital 
timeline and the process of labor (the interval be-
tween admission and start of the active phase, the 
interval between admission and the end of the de-
livery, the interval between admission and discharge 
from hospital and the duration of active phase) in 
the participants of both groups (control and inter-
vention) and the results of Mann–Whitney test. 

 
Table 3. The mean ± SD of the labor’s timeline characteristics in the study groups 

Variables 

The interval between 
admission and start of 

the active phase  
(minute) 

The interval between 
admission and the end of 

the delivery (minute) 

The interval be-
tween admission 

and discharge from 
hospital (minute) 

The duration of 
active phase  

(minute) 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD 
Group     

Intervention 379.910 ± 315.490 55.640 ± 75.391 2187.750 ± 678.394 329.860 ± 220.682 
Control 1140.000 ± 1069.329 1296.500 ± 1018.811 3667.500 ± 1614.846 451.300 ± 187.890 
P value 0.0020 < 0.0010 < 0.0010 0.0020 

SD: Standard deviation 
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Table 4. Comparing the frequency of variables between the intervention and the control group 

Variables 
Group 

χ
2 test Control Intervention 

N (%) N (%) 
Phase at the time of admission to hospital    

Latent 35 (87.5) 28 (70) < 0.0010 
Active 5 (12.7) 12 (30) 
Sum 40 (100) 40 (100) 

Type of delivery    
Natural 14 (35) 34 (85) 0.0010 
Caesarean 26 (65) 6 (15) 
Sum 40 (100) 40 (100) 

 
Results of table 3 shows that in all four variables 

of the interval between admission and start of the 
active phase, the interval between admission and the 
end of the delivery, the interval between admission 
and discharge from hospital and the duration of ac-
tive phase the difference between the intervention 
and the control group was significant (P < 0.0500). 

According to table 4, 30% of the intervention 
group and 12.5% of the control group were admitted 
to hospital during their active phase and this differ-
ence was significant. The rate of natural delivery 
was 85% in the intervention group and 35% in the 
control group which their difference was significant 
(Table 4). 

Discussion  

In this study, exercise intervention program 
could cause a positive and significant relation 
between regular performance of an aerobic ex-
ercise like walking and the appropriate time of 
hospitalization, type of delivery and variables 
like the interval between admission and the 
start of active phase, the interval between ad-
mission and the end of delivery, the interval 
between admission and discharge from hospital 
and the duration of the active phase. Many of 
the mothers in the intervention group who were 
admitted to hospital during their active phase 
had natural deliveries and the duration of their 
hospitalization was shorter; mothers of the con-
trol group, who were mostly admitted during 
their latent phase, had longer hospitalizations 
and more cesareans. Results of this study in this 
regard were similar to the results of Rahnama  
et al. (8), Jackson et al. (23), Bailit et al. (6), 

Gharoro et al. (7) and Sehhati Shafaei et al. (9). 
They also revealed that admission during active 
phase would increase the chance of spontane-
ous vaginal delivery among low-risk women. 
The duration of the first stage of delivery in the 
intervention group was 329.800 ± 220.682 
minutes and in the control group was  
451.300 ± 187.890 minutes. Perales et al. (24) 
in a similar study, after conducting an exercise 
intervention for 55 60-minute sessions, reported 
that the first stage of delivery in the interven-
tion group was 389.60 ± 347.64 minutes and in 
the control group was 515.72 ± 353.36 minutes 
(P = 0.0200). Difference in the start time of the 
exercise intervention, type of the exercise, pari-
ty, volume, intensity and duration of the exer-
cise, mother’s physical fitness, genetic factors 
and mother’s economic, social and mental con-
ditions could affect the results differently.  

Maharana et al. (25) in a study that was con-
ducted on healthy pregnant women in India 
showed that performing yoga daily for an hour 
from the 20th week of pregnancy could affect 
all the stages of delivery and decrease the dura-
tion of its stages; in a way that the first stage of 
delivery among women who had practiced yoga 
was only 4.71 ± 0.59 minutes. Regarding the 
effect of exercise on variables of the interval 
between admission and the start of active phase, 
the interval between admission and the end of 
delivery, the interval between admission and 
discharge and duration of the active phase, the 
difference between both groups was significant 
and the duration of mother’s hospitalization, 
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duration of active phase and the interval until 
the start of labor in mother were significantly 
lower in the intervention group. The duration of 
active phase in the intervention group was 
329.860 ± 220.682 minutes and in the control 
group was 451.300 ± 187.890 minutes. The dif-
ference between both groups in the interval be-
tween admission and the end of delivery was 
163 hours, in the interval between admission 
and the start of active phase was 10.8 hours and 
in the interval between admission and discharge 
was 225 hours.  

These results were similar to the results of 
studies by Ajori et al. (26), Ghodsi and 
Asltoghiri (27), Sehhati Shafaei et al. (9), Beck-
mann and Beckmann (28), Salvesen et al. (29) 
and Szumilewicz et al. (30). These mentioned 
studies have each used a type of physical exer-
cise and have proven that physical activity dur-
ing pregnancy would decrease the duration of 
active phase, increase the chance of vaginal de-
livery, decrease obstetric interventions, de-
crease the duration of hospitalization, decrease 
the chance of caesarean section and decrease 
the duration of hospitalization during the latent 
phase and the only difference between these 
studies were in their durations. However, these 
results were not similar to the results of Greu-
lich and Tarrant (31) who mentioned that hiking 
during pregnancy had no effect on impairment 
or improvement of the labor process but could 
decrease pregnant women’s perception of pain 
as a calming activity. In fact, the mentioned du-
rations were all affected by the type of delivery 
and the phase of delivery at the time of admis-
sion to hospital; in Iran, the duration of moth-
er’s hospitalization in natural deliveries is  
24 hours and in cesarean sections is 48 hours 
and mothers who were hospitalized during their 
active phase mostly had natural delivery. Many 
studies about the type of delivery have shown 
that appropriate physical activity during preg-
nancy by positively affecting physical fitness 
and increasing muscle efficiency during preg-

nancy would increase the rate of natural deliv-
ery; in the present study also the rate of natural 
delivery was higher in the intervention group 
compared to the control group and these results 
were similar to the results of Sabbaghian Rad 
and Jahanshiri (32) and Zand and Zamani (34) 
but were not similar to the results of Haj Kazemi 
et al. (33). Haj Kazemi et al. (33) stated that per-
forming exercise had no effect on the type of 
delivery. The reasons for this difference could 
be the differences in the method of performance 
and exercise protocol (intensity, duration, repe-
tition). Performing exercise with more duration 
and repetition, higher physical fitness and en-
hancing trainings’ adaptabilities for pregnant 
mothers would be effective eon shortening the 
stages of delivery and performing a natural de-
livery by causing positive effects on aerobic 
capacities and muscle fiber which are effective 
in the course of delivery.  

Bungum et al. (35) in a study that was con-
ducted on two groups of inactive (93 partici-
pants) and active (44 participants) calculated 
the relative chance and stated that active wom-
en had a 2.05 times less chance for having ce-
sarean section compared to inactive women. 
The nature of hiking, as an aerobic exercise, is 
to release natural anti-pains by decreasing ten-
sion, anxiety, fidgetiness, fear and excitement 
and increase patience and self-esteem; it is pos-
sible that in time admission of pregnant moth-
er’s to hospital has been under the influence of 
mentioned factors and this has consequently 
improved other time variables which were all 
affected by in time admission and hospitaliza-
tion of the pregnant mother. Performing regular 
hiking after the 28th week of pregnancy, in a 
health pregnancy, could increase the rate of 
natural deliveries, decrease the complications 
caused by lingered hospitalization and decrease 
the rate of cesarean sections by helping mothers 
to admit to hospitals at an appropriate time. 
Therefore performing regular hiking based on 
the exercise protocol of this study could be a 
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general recommendation in healthy pregnancies 
and it is recommended to add a chapter to preg-
nancy classes under the title of training the cor-
rect method of regular hiking during pregnancy 
with appropriate intensity, duration and repeti-
tion to improve the quality of physical activity 
during pregnancy; also it is recommended to 
provide other protocols with different intensity, 
duration, repetition, and volume and starting 
different physical activities at different gesta-
tional ages and to provide more appropriate pat-
terns to improve physical activities during 
pregnancy. One of the limitations of this study 
was the self-report system by the mothers of the 
intervention group and that it was not possible 
for the researcher to monitor all the aerobic ex-
ercises all the time.  
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