
Resumen
Objetivo: examinar en la literatura científica la influencia del ejercicio físico durante el embarazo en la ganancia 
de peso materno. 
Método: se desarrolló una revisión sistemática y metaanálisis. Se examinaron ensayos clínicos aleatorizados. 
Resultados: se analizaron 46 estudios. Se observa de forma general una asociación positiva entre la prácti-
ca regular de ejercicio físico moderado y menores ganancias de peso materno, mostrando para el total de 
estudios una reducción media de 0,28 kg (95% IC = 0,19-0,36, I2 = 68,7%, Pheterogeneidad = 0,001). Asimismo, los 
estudios muestran una menor cantidad y porcentaje de gestantes que exceden su ganancia de peso durante 
el embarazo en los grupos de intervención comparados con los de control (RR = 0,85 [95% IC= 0,80-0,90],  
I2 = 21,7%, Pheterogeneidad = 0,19). 
Conclusión: el ejercicio físico regular y moderado reduce el riesgo de una ganancia excesiva de peso materno.

Abstract
Objective: To examine the scientific literature on the influence of exercise during pregnancy on maternal weight 
gain. 
Method: We performed a systematic review and meta-analysis of randomized clinical trials. 
Results: We analyzed 46 studies and found a positive association between regular and moderate exercise and 
lower maternal weight gain. The total reduction was 0.28 kg (95% CI, 0.19-0.36; I2, 68.7%; Pheterogeneity, 0.001). The 
studies also showed that a lower number and percentage of pregnant women exceeded their weight gain than 
controls (RR, 0.85; 95% CI, 0.80-0.90; I2, 21.7%; Pheterogeneity, 0.19). 
Conclusion: Regular and moderate exercise during pregnancy reduces the risk of excessive maternal weight gain.
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INTRODUCTION

The health of a mother and her newborn depend to 
a large extent on pregnancy and labor. This is true both 
during and after pregnancy. A large body of scientific evi-
dence supports the idea of a strong association between 
abnormalities during pregnancy and pre-, peri-, and post-
natal complications, which affect all areas of the woman 
and newborn’s life (1-4).

In this sense, the most common complications during 
pregnancy and those that generate the most risks are 
metabolic complications resulting from excessive maternal 
weight gain. These include gestational diabetes, hyper-
tension, macrosomia, mood disorders, prolonged labor, 
risk of cesarean delivery, and asthma, all of which affect 
the future health of both mother and child in the form of 
postnatal depression, type II diabetes, and cardiovascular 
complications (5-11).

Infantile overweight and obesity give cause for concern 
and may result in part from the lack of control of maternal 
weight gain (12-14).

With reference to obesity, it is worth mentioning that 
whereas poor, adequate, and excessive maternal weight 
gain were traditionally based on limited adjusted gain 
(9-14 kg) (15), recommended weight gain is currently 
based on body mass index (BMI) at the start of pregnan-
cy (Table I) (16).

During the last 20 years, physical exercise has proven to 
have many benefits for pregnant women, with no risk of 
adverse effects for maternofetal well-being, provided that 
specific limits are observed for the type and intensity of 
exercise and for the positions used for load bearing (21).

Although the scientific literature is not conclusive, many 
studies report positive effects of moderate physical exer-
cise on the outcome of pregnancy and, in particular, for 
appropriate control of maternal weight gain (22-25). 

While the many designs used in studies remain con-
troversial, it is necessary to review highly reliable expe-
rimental studies such as randomized clinical trials, which 
enable us to draw firm conclusions and, therefore, provide 
wide-ranging scientific evidence.

The objective of the present study was to review the scien-
tific literature to determine the influence of programmed 
physical exercise during pregnancy on maternal weight gain.

MATERIAL AND METHODS

We performed a systematic review and meta-analysis (26).

Search strategy

We used the SPORTDiscus and PubMed databases, both 
through Universidad Politécnica de Madrid. The search 
was started at the beginning of November 2017, and the 
last update was on February 28, 2018.

The search terms used were as follows: 
–– Spanish: ejercicio o ejercicio físico o actividad física o 
deportes y embarazo o ganancia de peso o resultados 
maternos. 

–– English: exercise OR physical activity OR sport OR fit-
ness AND pregnancy maternal weight gain OR preg-
nancy outcomes AND randomized clinical trial.

Inclusion criteria 

The main inclusion criterion was for the study to be a 
randomized clinical trial in which the intervention was 
some form of quantifiable physical exercise or activity. 
Another criterion was that the dependent variables asses-
sed should include maternal weight gain during pregnancy 
assessed in terms of kilograms gained by the pregnant 
woman or recorded based on the number and percentage 
of women who exceeded the recommended weight gain.

Endpoints

The main endpoint was maternal weight gain during 
pregnancy; the secondary endpoint was birth weight.

Table I.
Recommended weight gain during pregnancy based on 

body mass index at the start of pregnancy (16)

Maternal body  
mass index Recommended weight gain (kg)

Low weight: 
 < 18.5 kg/m2 12.5-18

Normal weight:  
18.5-24.9 kg/m2 11.5-16

Overweight:  
25-29.9 kg/m2 7-11.5

Obesity:  
> 30 kg/m2 5-9

Data on pregnant women whose weight is higher than 
recommended (20-50%)(17-18) clearly show that the 
problem is alarming and complex. It becomes neces-
sary—almost essential—to find and apply safe ways of 
preventing loss of control of maternal weight gain during 
pregnancy. This need is reinforced by the fact that many 
women become pregnant with a high BMI, thus increasing 
the risk at the start of pregnancy (19-20). 
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Data retrieval

The data extracted and recorded for each of the studies 
examined (Table II) (27-73) were as follows: author(s) and 
year of publication, country where the study was perfor-
med, number of participants, detail of the type of exercise 
program, main and secondary endpoints analyzed, and 
cointervention (where applicable). 

Statistical analysis

We used a random effects model to determine the sum 
total of the relative risk (RR) values (74). We established 
the weighted mean by giving each study a weight relative 
to its size or number of events contributing to the total 
of the study (weight), that is, the amount of information 
that each study provided (26).

In order to quantify the heterogeneity of the results, 
we used the I2 statistic, which indicates the percentage 
of variability observed in the effect of the intervention 
(between studies) due to the heterogeneity of the stu-
dies and not as a random finding. The values considered 
were as follows: low, 25%; moderate, 50%; and high, 75% 
(75). In this sense, and in the case of considerable hete-
rogeneity, we can divide the total number of studies into 
subgroups with the aim of reducing or eliminating hete-
rogeneity (26). In our case, we decided to present the 
total number of studies examined in each analysis, in the 
understanding that this gives the study greater perspec-
tive and richness.

Evaluation of study quality (risk of bias)
We used the GRADE technique (Grading of Recommen-

dations Assessment, Development and Evaluation)(76); 
moderate- and high-quality studies were included.

RESULTS

Of a total of 827 articles recovered, 684 were ruled out 
because they did not fulfill the inclusion criteria (Fig. 1), 
and 97 were ruled out in a second round owing to repeti-
tion or to the fact that despite being randomized clinical 
trials, their intervention did not involve a physical exercise 
program but data based on the woman’s physical activity 
obtained using validated questionnaires. The final number 
of studies analyzed was 46 (Fig. 1).

Influence of physical exercise on maternal weight gain
The analysis included 44 studies. Physical exercise 

during pregnancy reduced weight by a mean of 0.28 kg 
(95% CI, 0.19-0.36; I2, 68.7%; Pheterogeneity, 0.001). Figure 2 
shows a forest plot corresponding to the meta-analysis of 
the influence of physical exercise on maternal weight gain. 

A total of 16 studies were analyzed in this section. The 
overall effect of physical exercise was observed in the 

number and percentage of pregnant women who excee-
ded their weight gain in the intervention groups compared 
with the control groups in the studies examined. Thus, the 
total weighted RR was 0.85 (95% CI, 0.80-0.90; I2, 21.7%; 
Pheterogeneity, 0.19). These results show that women who did 
not participate in an exercise program have a 15% greater 
probability of excessive weight gain than those who did. 

Figure 3 shows a forest plot corresponding to the 
meta-analysis of the influence of physical exercise on 
excessive maternal weight gain. 

We examined 26 studies. In general, the weight of new-
borns whose mothers followed a physical exercise pro-
gram during pregnancy was lower than that of the con-
trol group (birth weight, -90 g; 95% CI, -20 g to -160 g; 
I2, 24.9%; Pheterogeneity, 0.12). The results indicate that the 
mean weight of newborns whose mothers participated 
in an exercise program was 90 g below that of the mean 
weight of newborns whose mothers did not participate in 
an exercise program. Figure 4 shows a forest plot of the 
meta-analysis of the influence of physical exercise on the 
weight of the newborn.

DISCUSSION

The aim of the present study was to determine the 
influence of physical exercise during pregnancy on 
maternal weight gain. The results are highly relevant and 
applicable in clinical practice, given the large number of 
women who want a physically active pregnancy.

Figure 1. Flow chart for the studies analyzed.

Articles retrieved (N = 827)

Selected (n = 143)

Analyzed (n = 46)

Excluded (n = 684)
Did not fulfill inclusion 
criteria

Excluded (n = 97)
Duplicated or inappro-
priate intervention
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Figure 2. Meta-analysis of the effect of programmed physical exercise during pregnancy on maternal weight gain.
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Figure 3. Meta-analysis of the effect of a physical exercise program during pregnancy on excessive maternal weight gain.

Figure 4: Meta-analysis of the effect of a physical exercise program during pregnancy on newborn weight.
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weight gain. Therefore, exercise can be considered to be 
a valid approach for ensuring adequate control of weight 
in healthy pregnant women. 
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