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1  | INTRODUC TION

Pregnancy is among the most sensitive and important stages in the life 
of parents, and childbirth is an important event in a woman's life. The 
duration of labour varies in different women and is affected by factors 
such as age, parity, foetal size and maternal weight (Chen et al., 2018). 
A prolonged first stage of labour entails complications such as com-
pressed foetal head in the birth canal, lower neonatal Apgar score and 

foetal death (Allen et al., 2007). A prolonged second stage of labour is 
associated with increased frequency of caesarean section, tearing of 
the birth canal and damage to the perineal muscles (Brown et al., 2011). 
Moreover, a prolonged delivery is also associated with many other 
maternal complications such as uterine atony and increased maternal 
mortality, and foetal complications such as foetal distress and reduced 
foetal Apgar score (Direkvand-Moghadam & Rezaeian, 2012). Given 
that maternal and neonatal complications increase with the duration 
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Aim: This study aimed to evaluate the effect of prenatal aerobic exercises on mater-
nal and neonatal outcomes.
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Results: Of the 2,790 extracted articles, 16 were included in this review. The results 
of the meta-analysis showed that prenatal exercise can increase the frequency of 
vaginal delivery significantly (RR: 1.24; 95% CI: 1.08–1.43), but had no statistically 
significant effect on other maternal and neonatal outcomes, such as first, second 
and third stages of labour, gestational age at birth, first and fifth-minute Apgar score, 
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Conclusions: The meta-analysis results suggested that prenatal exercise can reduce 
the frequency of caesarean section.
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of labour, measures should be taken to prevent prolonged deliveries 
(Allen et al., 2009; Cheng et al., 2007; Stephansson et al., 2016).

One of the factors potentially affecting the duration of la-
bour is exercise and physical activity during pregnancy (Ghodsi 
& Asltoghiri,  2014; Morgan et  al.,  2014; Sabbaghian Rad & 
Jahanshiri,  2013; Salvesen & Mørkved,  2004). Exercise alleviates 
a number of pregnancy outcomes, including gestational diabetes 
and pre-eclampsia (Magro-Malosso et al., 2017; Ming et al., 2018). 
The positive effects of regular exercise during pregnancy include 
reduced concentration of blood glucose in diabetic women (Wolfe 
& Weissgerber,  2003), reduced back pain (Mirmolaei et  al.,  2018), 
improved mental health and quality of life (Abedzadeh et al., 2011) 
and improved maternal physical functioning (Doustan et al., 2012), 
as confirmed in various studies. The American College of Sports 
Medicine (ACSM) and the World Health Organization (WHO) rec-
ommend that pregnant women get at least 30  min of daily exer-
cise, including various aerobic moves, walking and swimming for 
3  days or more per week (Ghodsi & Asltoghiri,  2014; Hesketh & 
Evenson, 2016).

Although regular exercise generally improves health, its effects 
on pregnancy and childbirth are controversial. Many studies have 
been conducted on the effect of exercise on pregnancy outcomes. 
Previous studies have produced contradictory reports about the 
effects of exercise on pregnancy outcomes (Doustan et  al.,  2012; 
Hesketh & Evenson, 2016; Ming et al., 2018).

Although healthy women are recommended to exercise during 
pregnancy, many researchers worldwide have rejected such recom-
mendations and consider them imprudent and believe that there is 
insufficient evidence about the advantages and disadvantages of 
exercise during this period (Melzer et al., 2010). There is little infor-
mation about prenatal exercises, and many questions remain unan-
swered about their effects on the duration of pregnancy, duration of 
labour, type of delivery, birthweight, SGA (small for gestational age), 
LBW (low birthweight), gestational age at delivery, preterm birth, or 
gestational weight gain and other maternal and neonatal outcomes 
(Barakat et al., 2009).

Systematic review studies have examined a number of mater-
nal outcomes, such as harm to the mother during labour and child-
birth as a result of exercise, maternal weight change (Beetham 
et al., 2019; Elliott-Sale et al., 2015) and improved maternal health 
(Wiebe et al., 2015), and neonatal outcomes, such as foetal devel-
opment (Beetham et  al.,  2019), improved neonatal health (Perales 
et  al.,  2016), back pain (Tseng et  al.,  2015) and preterm labour 
(Beetham et al., 2019; Di Mascio et al., 2016), but the researchers' 
review of literature led to no systematic review studies on the effect 
of exercise on the duration of the different stages of labour. The 
present study thus seeks to systematically investigate the effect of 
exercise on outcomes such as the duration of the different stages of 
labour, gestational age, type of delivery and certain neonatal out-
comes such as the first- and fifth-minute Apgar scores, umbilical 
cord pH and neonatal weight and height. The research question for 
this study was: Do prenatal aerobic exercises improve maternal and 
neonatal outcomes?

2  | METHODS

2.1 | Data sources and search strategy

The present systematic review meta-analysis was conducted accord-
ing to the PRISMA checklist using the following keywords: Pregnan*, 
exercise, aerobic, physical activit*, apgar, head circumference, pH 
cord, weight, height, delivery, gestational age, labour, neonatal out-
come*, maternal outcome* and also their controlled subject heading 
(MeSH).

The clinical trials published until September 2020 were retrieved, 
without imposing any time constraints, from databases including 
PubMed, ProQuest, EMBASE, Cochrane Library, Scopus and Web 
of Science (Figure 1).

2.2 | Inclusion and exclusion criteria

All the randomized, clinical trials published in English and Persian 
that assessed the effect of prenatal exercise on maternal and ne-
onatal outcomes during labour and met the PICO (population, in-
tervention, comparison and outcomes) criteria were included. The 
Studies that did not assess the effect of aerobic exercises as per the 
standard definitions, such as yoga and aquatic exercises were ex-
cluded. Furthermore, following the review of the studies' titles and 
abstracts, duplicate articles and those not consistent with the pre-
sent study's objectives and also the non-RCTs were excluded.

2.2.1 | Population

All the pregnant women over 18 years of age who had entered the 
studies from their 10th week of pregnancy onwards.

2.2.2 | Intervention

The intervention group received exercise programmes, including 
aerobics, walking and various exercises referred to as “aerobic” in 
the American College of Sports Medicine definition, as well as stand-
ard pregnancy care.

2.2.3 | Comparison

The comparison group included pregnant women who received only 
standard pregnancy care.

2.2.4 | Outcomes

Primary outcomes
The duration of the different stages of labour.
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F I G U R E  1   PRISMA flow chart summarizing the study screening and selection process
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Secondary outcomes
Gestational age at birth, type of delivery, first- and fifth-minute 
Apgar scores, birthweight, neonatal height and head circumference 
and umbilical cord pH.

2.3 | Study selection and data extraction

Results of the searches were exported to EndNote X8 for removal of 
duplicates. Two authors (AV and SH) separately assessed the studies 
in terms of quality and acceptability, and differences were resolved 
by seeking the opinion of a third person (MM). The data extracted 
in this systematic review included the authors' names, publication 
year, publication country, study design, number of participants, 
study participants' details and details of the interventions and re-
sults. The risk of bias was also assessed using the Cochrane hand-
book (Higgins, 2011).

2.4 | Statistical analysis

The extracted data were analysed in Review Manager version 
5.3, and to assess the effect of the intervention on the outcomes, 
mean differences were calculated for the continuous data and 
relative risk for the dichotomous data. The statistical heteroge-
neity was determined using the Cochran's Q test and Higgins' I2 
coefficient. A non-significant finding for the Q test with a small 
number of studies can cause a reviewer to assume erroneously a 
fixed effect model when there is true heterogeneity among the 
included studies and vice versa. Therefore, in order to overcome 
the weakness of the Q test, I2 index has been proposed for assess-
ing heterogeneity in a meta-analysis (Higgins et al., 2003; Huedo-
Medina et al., 2006). In this study, the I2 index was used to assess 

the statistical heterogeneity of the data, and the random effect 
model was used instead of the fixed effect model if heterogeneity 
was high. I2 ≥ 75%, 25%–75% and <25% were considered as high, 
moderate and low heterogeneity, respectively. Also, we conducted 
sensitivity analysis and removed trials that ran a high risk of bias 
based on selection bias.

2.5 | Risk of bias assessment

The quality of studies was assessed in terms of various risks, includ-
ing the selection bias (random sequence generation and allocation 
concealment), performance bias (blinding of participants and per-
sonnel), detection bias (blinding of outcome assessor), attrition bias 
(dropouts and exclusion addressing and conducting of intention to 
treat analysis), and reporting bias (selective or non-selective re-
porting) and other biases (registration of protocol, ethical approve, 
conflict of interest criteria, funding source, inclusion and exclusion 
criteria and sample size calculating) by two independent researchers 
according to the Cochrane handbook. Each study was rated as either 
low risk, unclear or high risk according to the reports, and disagree-
ments were resolved by consulting a third person. Performance bias 
had the highest risk due to the nature of these studies, as blinding 
the participants and providers was not possible (Figures  2 and 3). 
The risk of bias table for each included study, with judgements about 
risks of bias, and explicit support for these judgements is available in 
supplementary file.

3  | RESULTS

A total of 2,790 studies were extracted from databases using the 
search strategy, and after eliminating duplicate cases, 1,233 studies 

F I G U R E  2   Risk of bias graph
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F I G U R E  3   Risk of bias summary
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remained, and then, 1,038 studies were excluded after the review 
of the titles due to their irrelevance. The abstracts of 195 studies 
were reviewed, and 179 were discarded for incompatibility with 
the outcomes examined in this systematic review study and their 
greater emphasis on prenatal outcomes. Finally, 16 studies(14 stud-
ies in English and 2 studies in Persian) with a total of 3,605 par-
ticipants were included in this systematic review, including 6 from 
Spain (Barakat et  al.,  ,2009, 2012, 2014, 2018; Perales, Calabria, 
et  al.,  2016; Rodriguez-Diaz et  al.,  2017), one from the United 
States (Price et al., 2012), five from Iran (Ghodsi & Asltoghiri, 2014; 
Memari et al., 2006; Tab ari et al., 2010; Toosi & Akbarzadeh, 2016; 
Zarezadeh & Nemati,  2016), two from Norway (Haakstad & Bø, 
2011; Sanda et al., 2018), one from Brazil (da Silva et al., 2017) and 
one from Sweden (Salvesen et  al.,  2014), and nine meta-analyses 
were ultimately carried out. Motahhari's study (Tab ari et al., 2010) 
had the lowest number of participants (n = 44) and da Silva's (da Silva 
et al., 2017) the highest (n = 611).

The majority of the studies on this subject were conducted 
in Spain by Barakat et al. from 2009 until the present. The va-
riety of aerobic exercises performed in these studies included 
aerobic dance moves (Barakat et al., ,2009, 2018; Perales, Santos-
Lozano, et  al.,  2016), walking (Zarezadeh & Nemati,  2016) and 
cycling (Ghodsi & Asltoghiri, 2014). The interventions had begun 
at 9–12 weeks of gestation in the Spanish studies (Barakat et al., 
,2009, 2018; Perales, Santos-Lozano, et al., 2016) but after week 
20 of gestation in the Iranian studies (Tab ari et al., 2010; Toosi & 
Akbarzadeh, 2016) and, in some cases, even after week 26 and late 
into the second trimester (Ghodsi & Asltoghiri, 2014; Zarezadeh & 
Nemati, 2016).

The highest frequency of exercise sessions during pregnancy 
was observed in the study by Barakat et al. (n = 85) (Barakat et al., 
,2012, 2014, 2018) and the lowest in the study by Memari Tabari 
et al. (Tab  ari et  al.,  2010) (n  =  24); in some of the studies, three 
exercise sessions (Perales, Calabria, et al., 2016) or two exercise ses-
sions (Haakstad & Bø, 2011; Rodriguez-Diaz et al., 2017; Salvesen & 
Mørkved, 2004; Sanda et al., 2018) were held per week.

The duration of exercise per session varied from 20 min (Ghodsi 
& Asltoghiri,  2014)–60  min (Perales, Calabria, et  al.,  2016). Some 
studies were conducted solely on primiparous women (da Silva 
et al., 2017; Tab ari et al., 2010) while others had not distinguished 
between the primiparous and the multiparous women or had not 
made note of this distinction (Barakat et  al.,  ,2009, 2012, 2014; 
Perales, Calabria, et al., 2016; Rodríguez-Díaz et al., 2017; Salvesen 
et al., 2014) (Table 1).

3.1 | Meta-analysis results

3.1.1 | Duration of the first stage of labour

The meta-analysis of 9 studies conducted on 2,048 participants 
showed that exercise has no effect on the duration of the first stage 

of labour (MD: −29.92; 95% CI: −65.72 to 5.89; p = .10), and the ran-
dom effect model was used due to the high heterogeneity (I2 = 78%); 
(Figure 4).

3.1.2 | Duration of the second stage of labour

The meta-analysis of 8 studies conducted on 2,074 participants 
showed that exercise has no effect on the duration of the second 
stage of labour (MD: 0.31; 95% CI: −3.23 to 3.86; p  =  .86); and 
the random effect model was used due to the high heterogeneity 
(I2 = 64%); (Figure 5).

3.1.3 | Type of childbirth

Of the above studies, 11 with 1,609 participants had investigated 
the effect of prenatal exercise on the type of delivery, and the 
meta-analysis results showed that prenatal exercise affects the 
type of delivery and increases the frequency of vaginal delivery sig-
nificantly (RR: 1.24; 95% CI: 1.08–1.43; p = .003); and the random 
effect model was used due to the high heterogeneity (I2  =  78%); 
(Figure 6).

3.1.4 | Gestational age at delivery

The results of the meta-analysis of 10 studies with 2,167 partici-
pants showed that exercise has no effect on gestational age, and 
no significant differences were observed between the intervention 
and control groups in terms of gestational age at childbirth. In other 
words, the meta-analysis results showed that prenatal exercise does 
not lead to conditions such as preterm labour (MD: 0.14; 95% CI: 
−0.65 to 0.94; p = .72) (I2 = 0%); (Figure 7).

3.1.5 | First-minute Apgar

The results of the meta-analysis of 8 studies with 1,905 participants 
showed no significant differences between the intervention and 
control groups in terms of the first-minute Apgar score (MD: 0.01; 
95% CI: −0.12 to 0.14; p =  .85); and the random effect model was 
used due to the high heterogeneity (I2 = 23%); (Figure 8).

3.1.6 | Fifth-minute Apgar

The results of the meta-analysis of 9 studies with 1,985 participants 
showed no significant differences between the intervention and 
control groups in terms of the fifth-minute Apgar score (MD: 0.03; 
95% CI: −0.10 to 0.15; p =  .68); and the random effect model was 
used due to the high heterogeneity (I2 = 80%); (Figure 9).
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3.1.7 | Neonatal weight

The results of the meta-analysis of 13 studies with 2,820 partici-
pants showed no significant differences between the two groups 
in terms of neonatal weight (MD: −26.28; 95% CI: −59.90 to 7.34; 
p = .13) (I2 = 3%); (Figure 10).

3.1.8 | Neonatal height

The results of the meta-analysis of 5 studies with 1,715 participants 
showed no significant differences between the two groups in terms 
of neonatal height (MD: −0.11; 95% CI: −0.37 to 0.15; p = .42); and 
the random effect model was used due to the high heterogeneity 
(I2 = 28%); (Figure 11).

3.1.9 | Neonatal head circumference

The results of the meta-analysis of 5 studies with 1,855 participants 
showed no significant differences between the two groups in terms 

of head circumference (MD: −0.01; 95% CI: −0.16 to 0.13; p =  .86) 
(I2 = 0%); (Figure 12).

3.1.10 | Umbilical cord pH

The results of the meta-analysis of 2 studies with 456 participants 
showed no significant differences between the two groups in terms 
of umbilical cord pH (MD: 0.02; 95% CI: −0.09 to 0.13; p  =  .71) 
(I2 = 0%); (Figure 13).

Of the studies included in the present systematic review, only 
one with 166 participants had investigated the outcome of the third 
stage of labour and had found no statistically significant differences 
between the intervention and control groups (MD: −0.80; 95% CI: 
−0.3.04 to 1.44; p = .48) (Perales, Santos-Lozano, et al., 2016).

3.2 | Quality of evidence

GRADE approach was used to assess the quality of the evidence. 
The level of evidence was downgraded due to high heterogeneity, 

F I G U R E  4   Forest plot of included study-Effect of prenatal aerobic exercises compared with no exercise on duration of the first stage of 
labour

F I G U R E  5   Forest plot of included study-Effect of prenatal aerobic exercises compared with no exercise on duration of the second stage 
of labour
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relatively small sample size and performance and selection biases 
(Table 2).

3.3 | Results of sensitivity analysis

Sensitivity analysis did not change the results of primary meta-
analysis for all outcomes. The summary of sensitivity analysis is 
shown in Table 3.

4  | DISCUSSION

The results of the present study showed that the mean duration of 
the various stages of labour was similar in women who exercised 
regularly and controls. Women in the exercise group had a signifi-
cantly lower incidence of caesarean. Moreover, prenatal aerobic ex-
ercises had no significant difference on gestational age and other 
neonatal outcomes, such as first- and fifth-minute Apgar scores, um-
bilical cord pH, weight, height and head circumference.

Studies conducted on prenatal aerobic exercise have been 
mainly conducted in Spain, Iran and Norway. Six studies in Spain, 
five in Iran, one in Brazil, one in the United States, two in Norway 
and one in Sweden evaluated pregnancy outcomes following aerobic 
exercise.

The meta-analysis result did not show any significant difference 
between aerobic exercise and control groups in terms of the du-
ration of the first stage of labour. In studies conducted by Barakat 
et al. (2018) from Spain (Barakat et al., 2018), Ghodsi et al. (Ghodsi 
& Asltoghiri,  2014), Toosi et al. (Toosi & Akbarzadeh,  2016) and 
Zarezadeh et al. (Zarezadeh & Nemati, 2016), prenatal exercise did 
not reduce the duration of the first stage of labour, but the results 
obtained in studies by Price et al. (Price et al., 2012) and Salvesen 
et al. (Salvesen et al., 2014) disagree with this finding. A study by 
Perales et al. (Perales, Calabria, et al., 2016) on 166 pregnant women 
concluded that the duration of the first stage of labour was reduced 
in the intervention group as a result of performing aerobic exer-
cises. It should be noted, and however, that in the cited study, the 
exercise sessions were longer (60 min) and had a frequency of three 
sessions per week. Exercise moves strengthen the pelvic muscles, 

F I G U R E  7   Forest plot of included study-Effect of prenatal aerobic exercise compared with no exercise on gestational age

F I G U R E  6   Forest plot of included study-Effect of prenatal aerobic exercise compared with no exercise on type of childbirth
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increase the pelvic diameters and cause muscle relaxation and ulti-
mately improve the position of the presenting part in the birth canal 
and can also affect the duration of labour. The conflicting results 
of these studies could be due to their different sample sizes (rang-
ing from 40–600) as well as the different intervention start times; 
for instance, the exercises began in the ninth week of pregnancy in 
some of the studies and in the 26th week in others, which might have 

affected the results. Moreover, the number of exercise sessions per 
week was different; for instance, in the Iranian studies, the number 
of sessions was two per week in some and three in others. The differ-
ent durations of the exercise sessions, which varied from 15–60 min, 
might have affected the results, as well. Another important point is 
that some studies, such as the one by Zarezadeh et al. (Zarezadeh & 
Nemati, 2016), were conducted only on primiparous women, while 

F I G U R E  8   Forest plot of included study-Effect of prenatal aerobic exercises compared with no exercise on first-minute Apgar

F I G U R E  9   Forest plot of included study-Effect of prenatal aerobic exercises compared with no exercise on five-minute Apgar

F I G U R E  1 0   Forest plot of included study-Effect of prenatal aerobic exercises compared with no exercise on neonatal weight
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others had no such limitations in this regard and did not distinguish 
between the primiparous and the multiparous women; and since the 
duration of the first stage of labour is different in primiparous versus 
multiparous women, this issue could have also affected the results.

The results of meta-analysis showed that prenatal exercise had 
no effect on the duration of the second stage of labour. The results 
obtained by Price et al. and Salvesen et al. (Price et al., 2012; Salvesen 
et al., 2014), however, showed that the duration of the second stage 
of labour was shorter in those who exercised compared to the con-
trol group. In these two studies, the participants included both 
multiparous and nulliparous women. The duration of the different 
stages of labour, particularly the second stage was shorter for the 
multiparous women, and the larger number of multiparous women in 
these studies may have affected the results. Two issues could be re-
sponsible for these findings. First, multiparous women have different 
labour progress patterns than primiparous women and give birth in a 
shorter duration of time. Second, multiparous women perform more 
daily activities due to their greater family responsibilities, including 
taking care of their other children. Investigating the duration of the 

different stages of labour as an outcome requires studies with larger 
sample sizes that also take account of potential confounding vari-
ables such as weight, height and BMI as well as personal differences 
in terms of physical activity in daily life, previous history of being an 
athlete and occupation, and it seems that primiparous and multipa-
rous women should be assessed separately or in a stratified manner.

Only one study with 166 participants had assessed the duration 
of the third stage of labour, and it reported no significant differences 
between the aerobic exercise and control groups, as placental exci-
sion had lasted 8 min in both groups (Perales, Calabria, et al., 2016). 
Investigating this outcome also requires clinical trials with larger 
sample sizes.

The results of the meta-analysis showed that exercise had a pos-
itive effect on mode of delivery and increased the rate of vaginal 
childbirth. These results agree with the results of the meta-analysis 
conducted by Poyatos-León in 2015 (Poyatos-León et al., 2015) re-
garding the effect of exercise on the mode of childbirth. Evidence 
from both meta-analyses emphasizes that regular prenatal exer-
cise is effective in increasing the rate of vaginal childbirth. Prenatal 

F I G U R E  1 2   Forest plot of included study-Effect of prenatal aerobic exercises compared with no exercise on neonatal head 
circumference

F I G U R E  1 3   Forest plot of included study-Effect of prenatal aerobic exercises compared with no exercise on umbilical cord pH

F I G U R E  11   Forest plot of included study-Effect of prenatal aerobic exercises compared with no exercise on neonatal height
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exercises can cause the descent of the foetal head in the mother's 
pelvis and help the process of natural childbirth. According to the 
results of the present systematic review, women can be advised to 
perform exercise during their pregnancy. Moreover, health policy-
makers should facilitate exercise programmes for pregnant women. 
It should be noted that the discussed studies have generally exam-
ined women with no midwifery risk factors or healthy women with 
singleton pregnancies, and their results can therefore be general-
ized to healthy women. Separate studies need to be conducted on 
women with midwifery issues.

Gestational age was one of the outcomes investigated during 
childbirth. The meta-analysis results showed that prenatal exer-
cise did not adversely affect the duration of pregnancy or cause 
preterm childbirth. The results of a systematic review study showed 
that exercise has no association with gestational age (Nascimento 
et al., 2012).

The neonatal outcomes investigated in the present system-
atic review included weight, height, head circumference, changes 
in Apgar score and umbilical cord pH. The meta-analysis results 
showed that neonatal weight, height, head circumference, first and 
fifth-minute Apgar scores and umbilical cord pH were similar in 
women who exercised regularly and controls, while the study con-
ducted by Clark et al. produced totally different results and demon-
strated that exercise can affect neonatal weight, height and head 
and abdomen circumference (Clark et al., 2019). Also, similar to our 
results regarding neonatal weight, the results of a systematic review 
and meta-analysis showed that no significant difference observed in 
birthweight for infants of mothers who had vigorous intensity exer-
cise in the third trimester of pregnancy compared to mothers who 
lacked this exposure (Beetham et al., 2019).

The results of the meta-analysis showed that prenatal aerobic 
exercises had no effect on neonatal weight. Neonatal weight is one 
of the important factors in increasing maternal and neonatal risks 
during childbirth. The likelihood of caesarean section, shoulder 
dystocia, difficult childbirth, tearing of the birth canal and foe-
tal distress increases with neonatal weight (Begum et  al.,  2011). 

Neonatal weight during pregnancy is affected by the mother's ini-
tial weight, age, parity and diet, which were not considered in the 
discussed studies. More extensive studies that control the noted 
factors are thus required. Regarding the Apgar score, the meta-
analysis results indicate that prenatal exercises have no effects on 
the first- and fifth-minute Apgar scores. In the study conducted 
by Haakstad et al. (Haakstad & Bø, 2011), the first-minute Apgar 
score, and in the study by Memari Tabari et al., the fifth-minute 
Apgar score were higher in the exercise groups compared to the 
controls, and their neonates were in a better condition, too (Tab ari 
et  al.,  2010). Prenatal physical activity can have potential health 
benefits for the foetus by maintaining the placental vascular func-
tion (Cid & González, 2016).

The exercise intensity, duration of each session, number of ses-
sions per week, history of exercise before pregnancy and type of 
exercise may have affected these outcomes. Although the findings 
of this systematic review showed that aerobic exercise affects only 
the mode of childbirth and revealed no differences between the 
intervention and control groups in terms of the other outcomes, 
previous studies have shown that the implementation of exercise 
programmes in pregnant women reinforces their cardiopulmonary 
preparation (Bisson et al., 2015; Rodríguez-Díaz et al., 2017), which 
is an indicator that has a positive relationship with the health-related 
quality of life (Gierlaszyńska et al., 2016). This issue highlights the 
importance of the implementation of exercise programmes in preg-
nant women.

4.1 | Strengths and limitation

The strengths of the present study included investigating the ef-
fect of aerobic exercises on the duration of the different stages of 
labour in systematic studies for the first time and also the inclusion 
of all the studies published on this subject in English and Persian. 
The main limitations of the study included problems related to the 
reviewed clinical trials, such as non-randomization in some cases, 

Number Measured outcome
Meta-analysis of all studies
(p-value)

Sensitivity analysis*

(p-value)

1 First stage of labour .10 .07

2 Second stage of 
labour

.86 .73

3 Type of childbirth .003 .01

4 Gestational age .72 .96

5 First-minute Apgar .85 .23

6 Five-minute Apgar .68 .54

7 Neonatal weight at 
birth

.13 .38

8 Neonatal height at 
birth

.42 .81

*Studies with high risk of bias (Sanda et al., 2018; Rodriguez-Diaz et et al., 2017; Ghodsi et al., 
2014; Memari et al., 2006; Motahhari et al., 2010) removed from meta-analysis. 

TA B L E  3   The summary of sensitivity 
analyses
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small sample sizes in most studies, differences in the interventions 
in terms of type, intensity and the time of starting aerobic exer-
cises and their duration. It should be noted that most studies had 
not fully explained their sample allocation procedure. Moreover, all 
studies ran a huge risk of qualitative bias due to non-blinding their 
participants. Another limitation of the present systematic review 
study was the poor design of the included studies. In a number 
of the studies, the participants were primiparous, and in others, 
multiparous and primiparous women had not been separated, and 
parity had not been considered as a possible confounding factor. In 
some studies, the interventions were fully supervised by a trainer, 
and in others, the participants carried out aerobic exercises at 
home with no supervision. Furthermore, most studies had been 
conducted in Spain by a single group from 2008–the present, and 
given their different sample sizes, the researchers e-mailed them 
to obtain their protocol and ask some questions, but received no 
response. All of these limitations may contribute to the high het-
erogeneity in the meta-analyses. The high heterogeneity in the 
results indicates that the results of this study should be interoper-
ated cautiously.

5  | CONCLUSION

The results showed that prenatal aerobic exercises are safe and do 
not put the mother and the neonate at any risk, and in addition to 
potential health benefits for the mother, they also affect the mode 
of childbirth and help increase the frequency of vaginal deliveries 
and reduce caesarean section. Knowledge of the benefits of pre-
natal exercise will therefore help health and medical policymakers 
reduce many of the childbirth complications caused by non-vaginal 
delivery by implementing regular exercise programmes for preg-
nant women.
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