
Introduction

Many pregnant women would like to start or continue to

exercise during pregnancy, but there are consequences;

such as premature labour1 or weight-loss during

pregnancy.2 Results of studies on the effect of exercise

during pregnancy have been different. In some studies, an

increased risk of preterm birth was seen among women

who had stopped exercising.1,3 In contrast, some studies

suggest no significant association between exercise

during gestation and the risk of preterm delivery4-6 others

suggest it may leads to a reduced birth-weight and body

mass index (BMI) of the infant7,8 whereas some of

researchers found that exercise during pregnancy has no

effect on birth-weight.5,9 The American College of Sports

Medicine recommends at least 30 minutes of aerobic

exercise on three or more days each week for pregnant

women. Walking, cycling, swimming and other low-

impact exercises can be safe for mothers to continue,

even begin, during the first few weeks of pregnancy.10

The American Council on Exercise reports that exercise

may help relieve fatigue, constipation, swelling of hands

and feet and leg cramps associated with pregnancy.11

Also, regular exercise during pregnancy prepares

pregnant body for labour and delivery and may also allow

women to regain their pre-pregnancy body weight more

quickly.11

It is hypothesised that regular exercise during pregnancy

elicits maternal and foetal adaptations and that these

adaptations have the potential for both positive and

negative long-term outcomes.12 Based on current

evidence, these adaptations seem to be dependent on

the gestational period in which exercise training is

initiated and maintained.12

There is also substantial evidence that different patterns

of exercise during pregnancy have diverse effects on the

relationship between exercise and pregnancy

outcomes.13 There are some studies that show resistance

training performed over the second and third trimester of

pregnancy does not have a negative impact on the

newborn's overall health. Babies born to exercising

mothers tolerate labour well and show less behavioural or

biochemical evidence of undue stress in late pregnancy

and labour.14 The objective of this research was to

determine the impact of a home-based ergometric

training during pregnancy on maternal and neonatal

outcomes.

Subjects and Methods
The case-control study was conducted between January

and July, 2011. It was approved by the Research Ethics

Committee of Toyserkan Azad University, and data was

collected at prenatal clinics and delivery centres located
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in Hamedan, Iran. A controlled laboratory test was

conducted on 80 nulliparous or primiparae healthy

women, who were at 20-26 weeks of gestation. Inclusion

criteria comprised all pregnant women referred to the

prenatal clinic and were nonathletic healthy, nulliparous

or primiparae, without any regular exercise in the past and

a BMI range of 19.8-26kg/m2. The subjects were selected

through convenience sampling and were randomly

placed into two equal and matching groups. Women with

any medical complications, recent uterine bleeding, intra-

uterine growth retardation (IUGR), multiple pregnancy,

obese, any problems during the workout, not wanting to

continue training during the study, and communication

difficulties were excluded.

Participants in intervention group took part in a cycling

programme on a bicycle ergometer for 15 minutes 3 times

per week, with an intensity of 50-60% of maximal heart

rate. The participants carried on with the programme at

their respective homes. They were asked to stop the

exercise immediately in case of any problem, and to notify

the researchers. A weekly visit with all participants was

made by researchers and regular exercise was maintained

until at least 38 weeks of gestation. The researcher

collected mothers' weight changes through prenatal

clinic records. The gestational age at the time of delivery,

delivery mode, labour stages lengths, perineal tears, the

results of Apgar, and neonatal weight were obtained from

the delivery centres, and the reports of delivery room

midwives. The control group was visited twice; at the

beginning and end of the study. 

Data collection tools included a two-part questionnaire;

an exercise Sheet, an exercise booklet, and a maternal and

newborn weighing scale. The first part of the

questionnaire included demographic characteristics and

the latter section included information about the

consequences of pregnancy. An exercise sheet was given

to the participants in order to record the duration and

time of programme. Exercise booklet included

notifications that participants had to follow before and

after the exercise. Gestational weight gain, lengths of

labour, and neonatal weight in the two groups were

compared using Mann-Whitney test, while gestational

age, perineal tear, Apgar score, and delivery mode were

compared using Mann-Whitney and Chi-Squared tests.

Data was analysed using SPSS 17.0, and the level of

significance was set at p<0.05.

Results
The 80 subjects in the study were divided into two groups

of 40(50%) each. There were not statistically significant

differences in the characteristics of the subjects that could

influence the main study outcome.

The overall age range was 15-35 years. The mean age of

the cases was 23.40±3.69 years and of the controls

23.28±3.94 years. Mean weight was 59.30±5.75kg for the

cases and 60.23±8.03kg for the controls. At the time of the

initiation of the study, the mean gestation was 22.66±1.85

weeks in the intervention group and 22.30±12.59 weeks

in the control group. Likewise, the mean BMI was

22.66±1.85kg/m2 for the cases and 22.70±1.99kg/m2 for

the controls. P value was statistically insignificant for all

these characteristics. 

There was statistically significant relationship between

the two groups in the length of the first stage and

gestational weight gain. However, the mean of the length

of first stage was 85.1 minutes shorter in the intervention

group, and gestational weight gain was less in the

intervention group than the control group. The mean of

the length of the second stage in the intervention group

was 3 minutes shorter than in the comparison group, bit

no significant difference was observed between the two

groups. Neonatal weight was found to be significantly less

in the intervention group (Table-1).

No relationship was found between exercise training and

gestational age (Table-2). The number of caesarean

section was similar in both groups. Further analysis found

no significant difference between the first or fifth minute

Apgar score between the two groups. 
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Table-1: Maternal and neonatal outcome.

Variable Intervention Comparison P

Value

Mean(SD) Mean(SD) Range

Gestational weight gain 9.40±2.07 10.67±3.43 6-18 P=0/14

Labour length

First stage 299.6±126.87 384.7±147.8 220-490 P=0.07

Second stage 29.5±13.99 32.5±13.68 20-58 P=0.94

Neonatal weight (gram) 3095±339.45 3255±349.68 2400-4100 P=0.00

Table-2: Maternal and neonatal outcome.

Variable Intervention Comparison P Value

Number (%) Number (%)

Mode of delivery (NVD) 35(87.5) 35(87.5) P=1.00

Gestational length

Preterm 3(7.5) 1(2.5) P=0/09

Term 36(90) 37(92.5) P=0/09

Post term 1(2.5) 2(5) P=0/09

Apgar (7-10)

First Minute 38(95%) 39(97.5%) P=0.13

Fifth Minute 40(100%) 40(100%) P=0.31



There was no statistical differences in the number of

intact perineum, episiotomies, or first and second degree

tears (χ2= 5/90, df = 3, p<0.11). There was a reduced risk

of a second degree tear in the intervention group and an

increased risk for intact perinea in the intervention

group. Two (5%) subjects in the control group had a

third-degree tear.

Discussion
The study shows that ergometric training during

pregnancy has no effect on the weight gain process, but it

had little effect in preventing excess weight. In one study

there was not statistically significant difference between

the two groups, but maternal weight gain was less in the

intervention group.15 Some studies found no significant

effect of exercise training on gestational weight gain.12,16

In contrast, others suggest weight increase in women

who engage in exercise during pregnancy.17,18 It could be

low compliance, high dropout rates and inadequate

number of participants in some of the studies, as well as

differences in the mode, frequency, intensity and duration

of the exercise training.

Results of the current study showed that ergometric

training did not alter the risk for preterm delivery. Preterm

birth leads to neonatal morbidity and mortality in the

world.19 Furthermore, this study showed no significant

differences between the groups associated with post-

term delivery. Some studies suggest no significant

association between exercise and gestational age and risk

of preterm delivery.4-6

We found no statistically significant relationship between

ergometric training and the first stage and second stage

of delivery in the two groups. Some studies showed no

difference in duration of the first stage of labour.20 One

study observed a shorter length of second stage of labour

that could be due to focus on special pelvic exercises.21

The results of the study showed no exercise effect on the

perineum. A slight non-significant benefit was

demonstrated in the intervention group in increasing

intact perineum (20% difference) and reducing second-

degree perineal tears (17% difference). However, first-

degree tear increased. In a population of 531 primiparae

women delivering vaginally, no significant difference was

observed between the groups.22 In contrast, one study

reported significant benefit was found in the massage

perinea group.23

The study suggests that maternal exercise does not affect

Apgar score which is an important characteristic for

neonatal health. There are some studies that show

exercise during pregnancy having no effect on the Apgar

score.3,24,25 One study found no statistically significant

difference in the first and fifth minute Apgar score

between groups that had started exercise in the second

trimester, but the first minute Apgar score was higher

among the group that started exercises from first

trimester.18 In another study in Iran, first and fifth minute

Apgar scores were more in the training group that had

started exercise from 8 to 12 weeks of pregnancy.16 These

different effects could be due to initiation time of exercise

in pregnancy. 

According to results of the present study, exercise

regimen affected neonatal weight changes between the

two groups. There was a reduction of 160 gram in birth

weight mean values in the intervention group. However,

all newborns were born in a normal range of weight

(2500-4000 grams). A study7 reported more reduction in

birth weight (207g). Another reached similar results.18

Some researchers found that exercise during pregnancy

had no effect on birth weight,5,9 whereas others reported

an increase in birth weight of 260g.14 The differential

effects may be caused by the ability of physically fit

women to maintain a more intense exercise regimen

during pregnancy.

The strength of the current study was its randomised trial

nature. Also, a good step in this study was separate

exercises type as well as intensity. Aspects of the study

design should be considered. The study had a small

sample size and all participants were from the same

geographic location. Besides, due to some limitations, we

could not supervise exercises during the period.

Conclusion
Exercising on a bicycle ergometer during pregnancy

seems to be safe for the mother and the neonate. Further

studies are recommended to assess the impact of first

trimester exercise training on pregnancy outcome, and on

multipara pregnant women. Similar studies are

recommended in larger samples, diversified populations

and with a wider geographical range.
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