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ABSTRACT

Objective. Based on the experience of elite athletes from Italian Olympic teams, 
this study aims to describe their pregnancy and training during this period and 
their return to top-level sport.
Materials and Methods. A questionnaire was administered to athletes who had 
participated in the past five Olympic Games, starting with Sydney 2000. The 
questionnaire was divided into four parts (pregnancy, birth, postpartum, and re-
turn to competition) and administered by medical personnel.
Results. Fifty-five athletes from national Olympic teams were included in the 
study. Average age at conception was 31.0 ± 4.3 years. The disciplines were clas-
sified as skill, power, mixed and endurance. Weigh gain, duration and quality of 
sleep, and urogenital ailments were recorded. The number and type of training 
sessions during pregnancy and post-partum were evaluated. Athletes returned 
to competition at an average of 7 months after the birth of the child (range, 1-36 
months); 50.6% of the athletes returned to international-level competitions.
Conclusions. This study shows that athletes continued to train during pregnancy 
and returned to competition after birth, answering questions increasingly asked 
by pregnant women: is it possible to continue to practice sport, following specific 
training sessions and to return to compete at a high level?
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INTRODUCTION

Purpose of the study

The world of medicine and the world of sports have 
recently emphasized the importance of studies on 
the effect of sports activities on pregnancy and the 
return to sports after childbirth, as described in 
several articles by the International Olympic Com-
mittee Expert Group [1-4]. The experience of elite 
athletes on Italian Olympic teams and analyses of 
specific information about the type and frequen-
cy of exercises carried out during pregnancy, the 
health and management of the infants after birth 
and the early return to sports by the mothers can 
improve our understanding of this poorly studied 
topic and help draw conclusions that are valid for 
all women of childbearing age who desire to have 
a child. The data provided by this study can help 
both high-level athletes and women who partici-
pate in non-competitive sports to understand that 
if a woman is well supported by medical and ath-
letic staff, they can train safely during and early 
after giving birth and have the benefits of exercise 
throughout.
Guidelines on exercise and pregnancy encourage 
women to maintain an active lifestyle during and 
after pregnancy [5] and our study shows how, 
with the support of a dedicated team, athletes 
who plan on returning to competitive sports af-
ter giving birth take a different approach, adopt-
ing a more planned and professional exercise 
routine both during pregnancy and after child-
birth. Their experience can lead the way to up-
dated and more precise advice. Instructions con-
cerning exercise in pregnancy are often unclear, 
and a high percentage of pregnant women do 
not exercise or follow the guidelines for physical 
exercise [6] and may be more motivated to make 
diet or lifestyle changes [7]. This behaviour can 
increase the risk of potentially serious situations, 
including excessive weight gain, gestational dia-
betes mellitus and other diseases related to preg-
nancy [6] as well as excessive weight of the in-
fant at birth, etc.
Different studies show that exercising during 
pregnancy in the absence of disease or an at-risk 
pregnancy helps women maintain a strong, ag-
ile body, control their weight, and relieve tension 
and anxiety, offering a healthier approach to this 
complex period. However, an increasing percent-
age of women wish to continue to exercise safely 

throughout pregnancy, and they need precise an-
swers on how to do so, and on how soon and un-
der what conditions they can start exercising again 
after giving birth.
Although not rare in the past, the number of ath-
letes who plan pregnancy during their career in 
competitive sports has increased. However, few 
studies have been conducted globally on women 
who adjust their training regime with the support 
of a team that includes their gynaecologist, fitness 
coach and sports medicine staff. The data collect-
ed in this study, with the support of the existing 
bibliography, can help answer questions that are 
increasingly asked by pregnant women: what 
sports, exercises and activities they can participate 
in – with information about intensity and duration 
– without putting the health of the mother or the 
baby at risk? Should any particular sports or ex-
ercises be avoided? When can they begin training 
and competing after giving birth?
With improved training and injury prevention, 
athletes in Italy and around the world can enjoy in-
creasingly longer careers. Italian athletes generally 
compete into their thirties and sometimes beyond, 
and many wish to become mothers and return to 
competitive sports after giving birth. Athletes in 
competitive sports are known to maintain a high-
er level of training during pregnancy compared 
with active women and to return to practice earli-
er after giving birth, which often has a favourable 
impact on performance. It is increasingly common 
to see new mothers climb the global rankings and 
improve their performance. One recent example is 
the semi-finals of the US Open in tennis; three of 
the four athletes were mothers.
The need for new studies and clarity stems from 
past documentation, which at times suggested that 
elite athletes might be at risk of experiencing criti-
cal circumstances, such as a greater danger of mis-
carriage, premature birth, prolonged labour, lower 
birth weight, pelvic floor dysfunction, back pain 
and other issues, compared with less active wom-
en. The current approach almost always suggests 
that, when there are no medical or obstetric con-
traindications, all pregnant women should partic-
ipate in about 150 minutes of moderate to intense 
aerobic exercise each week. However, there are no 
specific guidelines for high-level athletes, in terms 
of either the type or quantity of exercises recom-
mended, and therefore the information and recom-
mendations are mainly based on the opinions of 
experts or trainers.
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The world of sports and especially the Olympic 
movement has actively intervened in this area. 
Sports are considered as much a tool for growth, 
health and integration as an opportunity for com-
petition, and therefore, having noted the lack of 
specific evidence-based guidelines, the Interna-
tional Olympic Committee created a team to re-
view the existing medical literature and published 
five articles on the topic, which serve as the start-
ing point for our study [2].
By considering the typical changes that accompa-
ny pregnancy and their effects on athletic activi-
ties, this study evaluates the data from interviews 
with elite athletes and outlines some features that 
allow physical activity before and after childbirth, 
with the assurance of the most recent literature on 
the topic. The purpose of this study is to clarify 
whether pregnancy in athletes can be described in 
the same terms as pregnancy in healthy physically 
active women, note the type and quantity of train-
ing recommended in the three trimesters and out-
line the journey to resuming physical activity. The 
results of this study can help identify more specif-
ic guidelines for physical activity in non-athletes 
before and during pregnancy and after delivery, 
accounting for the health and habits of the wom-
an and contributing positively to the physical and 
mental health of both the mother and child.

MATERIALS AND METHODS

Participating athletes

For this study, the Italian National Olympic Com-
mittee granted access to the CONI Institute of 
Sports Medicine, where athletes who have been 
identified through the Olympic preparation pro-
cess as potential participants in Olympic Games, 
receive complete annual check-ups, including 
functional check-ups. All the Olympic Federations 
were informed about the study, with the objective 
of administering a questionnaire to athletes who 
had participated in the last five summer and win-
ter Olympic Games and had carried a pregnancy 
before returning to competition. A team was set 
up consisting of three doctors specialized in sports 
medicine, one gynaecologist, two fitness coaches 
and one statistician. To select participants for the 
study, the biographies of the Italian team members 
who participated in each of the games were exam-
ined, and federation doctors and head offices were 

asked to contribute. Criteria for inclusion were 
participation in the Olympic Games, having had a 
baby and returning to competitive sports. Exclu-
sion criteria were failure to respond to the ques-
tionnaire or incomplete response.
The study design was evaluated and approved by 
the Review Board of the Institution of Sports Med-
icine and Science. All participants were fully in-
formed of the type and nature of the evaluation and 
signed the consent form, according to Italian law 
and the Institute’s policy. All clinical data from the 
study population are maintained in an institutional 
database, in compliance with privacy legislation.

Questionnaire and telephone interview

In 2018, we began surveying Olympic athletes who 
had given birth before competing between the Syd-
ney Olympics in 2000 and the Olympics in Rio de 
Janeiro (2016), relying on data stored at the Institute 
of Sports Medicine and information received from 
federation doctors. Our main goal was to investi-
gate the training of pregnant athletes who wanted 
to return to competition, therefore we excluded 
those who left competitive sports after giving birth. 
We identified 55 athletes who carried their preg-
nancy to term and continued to train during the 
pregnancy, albeit with a special programme, and 
returned to competitive sports after childbirth.
A questionnaire was administered by medical 
personnel both digitally and by phone interview 
consisting of four parts: pregnancy, birth, post-par-
tum, and return to activity. The first section, relat-
ed to pregnancy, started by collecting data on the 
athletes’ personal information: age at conception, 
Olympic speciality (skill, power, endurance or 
mixed) and whether the pregnancy was planned or 
unexpected. Subsequent questions asked whether 
they continued to compete, the intensity of train-
ing, the athlete’s health in terms of weight gain, 
fluctuations in blood pressure, injuries, presence of 
urogenital disorders, duration and quality of sleep, 
diagnostic tests received, and any medicines taken 
in each trimester.
The second section collected information about the 
delivery (natural, caesarean, induced) and any com-
plications (laceration, episiotomy), as well as the 
infant’s clinical record: weight and height, Apgar 
score, feeding (breast milk, formula, mixed), and any 
complications (mastitis, engorgement, rhagades).
The data for the third section was provided by the 
mothers, and from doctor reports and team reports 
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and covered four phases in the post-partum peri-
od: 0-3 months, 4-6 months, 7-9 months, and 10-12 
months. For each phase, the mothers were asked 
to specify their weight, the length and weight of 
the child, how the child was fed and whether the 
mother had returned to sports (movement, aerobic 
training, anaerobic training, abdominal exercises, 
upper limb exercises, lower limb exercises, specific 
technical exercises).
In the fourth section, athletes were asked about 
their return to competitive sports and their partic-
ipation in competitions. They were asked how old 
the child was when they started to compete again 
and to provide information about the first five 
competitions entered after giving birth: weight of 
the mother, age, diet, child management, results 
they achieved and which of these was their best 
based on their own evaluation.

Statistical analysis

Categorical variables are expressed as frequen-
cies (n) or proportions of each category (percent-
age), and continuous variables are summarized 
as medians and range (minimum-maximum) or 
interquartile range (IQR, 25%-75%) when appro-
priate. Chi-squared tests (or Fisher exact tests) 
compared dichotomous variables. Mann-Whitney 
U tests were used to compare continuous vari-
ables because some continuous variables exhibited 
skewed distributions on visual inspection, and the 

Kolmogorov-Smirnov test indicated non-normal 
distributions. Statistical tests were two-sided and 
a P-value < 0.05 was considered significant. Statis-
tical analyses were performed using SPSS software 
(SPSS, Cary, NC, USA).

RESULTS

Fifty-five athletes were included in the study. Av-
erage age at the time of the study was 40 years 
and average age at conception was 31.0 ± 4.3 years 
(range, 19-41 years), which is largely in line with 
the general population in Italy; the average age 
of first pregnancy in Italy is close to 32 years, an 
increase of nearly 12 months compared with 2008 
(source: ISTAT). In the rest of the European Union, 
first-time mothers are between 20 and 29 years old. 
Average weight at conception was 58 kg.

Athletic specialities

All the athletes were part of the national Olympic 
team and participated in Olympic Games, starting 
with Sydney 2000. Their disciplines were classified 
under the headings of skill, power, mixed and endur-
ance [8]. The athletes, members of the national Olym-
pic delegation, belonged to different federations and 
participated in different sports, distributed as fol-
lows: 40% skill sports, 30.9% endurance sports, and 
14.5% each for power and mixed sports (Figure 1).
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Figure 1.  Categories of sports disciplines.
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Pregnancy-related trends

The physiological changes caused by pregnancy 
are largely known, and the athlete and her staff 
must take these into account when deciding about 
continued participation in sports while pregnant. 
This is especially true when, as was the case with 
the athletes, the pregnancy is planned; 67.3% of the 
pregnancies studied were planned, presumably so 
they would fit between the most important com-
petitive events.
Weight gain is often of great significance for the 
athlete, whether the athlete participates in a sport 
with weight categories or not, even just for the psy-
chological impact. The dietary needs for a healthy 
pregnancy, which increases the demand for ener-
gy, liquids and certain nutrients, are well known. 
These aspects must be considered when the energy 
required for physical activity is added to the ener-
gy specifically needed for the development of the 
foetus, placenta, amniotic fluid, uterus, adipose tis-
sue, and increased volume of blood and extracellu-
lar fluid [9]. The additional energy needed by preg-
nant women with good weight gain (defined as an 
average weight gain of 12 kg from conception to 
childbirth) is estimated at 90 kcal/day for the first 
trimester, 287 kcal/day for the second trimester 
and 466 kcal/day for the third trimester [10]. Ener-
gy expenditure remains increased in elite athletes 
who continue to work out during pregnancy, and 
the intake required to meet total energy demands 
will depend on the type, frequency, intensity and 
duration of the activities carried out.
The weight of the athletes increased with each tri-
mester. Most of them increased from 7 kg to more 
than 10 kg, which is in line with the guidelines. 
The average weight increase at childbirth was 13.8 
kg (minimum, 5 kg; maximum, 30 kg). As a rule 
of thumb, a woman of average weight should gain 
about 12 kg [11]. Considering the lifestyle of the 
athletes and the level of daily exertion, sleep is es-
pecially important for recovery, especially during 
training periods. For the athletes in our study, the 
hours of sleep increased with no differences noted 
in terms of quality, providing them with proper re-
covery. With regard to overall health, the women 
were asked about urogenital ailments, which can 
occur during pregnancy; 96.4% of athletes stat-
ed that they had no such complaints. No cases of 
pre-eclampsia were reported.
Athletes are also careful about taking pharmaceu-
ticals, especially elite athletes who undergo an-

ti-doping tests at competitions and randomly at 
other times. Of the athletes surveyed, 92.7% stated 
that they had taken no pharmaceuticals for the du-
ration of the pregnancy. Another aspect surveyed 
in the questionnaire, partly in relation to continued 
workouts, was the occurrence of any injuries. Of 
the Olympic athletes we interviewed, 98.2% stated 
that they had not experienced any injuries.

Training during pregnancy

A large part of our questionnaire was dedicated 
to a retrospective analysis of how athletes trained 
during and after pregnancy. These were national 
athletes, therefore training before the pregnancy 
consisted of at least one session per day, with com-
petitions at the weekend.

Number of training sessions
The number of training sessions remained large-
ly the same up to the end of the second trimester, 
when they decreased significantly, albeit without 
coming to a halt (Figure 2). Specifically, the num-
ber of training activities and different programmes 
decreased, whereas anything that could be consid-
ered movement, i.e., walking and slow running, 
tended to increase. Athletes tended to suspend 
competitions near the end of the first or at the start 
of the second trimester; however, they did not 
suspend physical activity at this time. Non-com-
petitive activity increased, as is reflected by the 
increased number of training sessions indicated 
as “movement activities” (Figure 2). Therefore, in 
confirming that athletes maintain a certain level of 
training but modify the type of training, the liter-
ature provides greater clarity about the nature of 
the workouts.

Strength training
Negative health effects are not reported in the lit-
erature for light to moderate training with free 
weights or machines [12-15]. The strength of ap-
parently healthy pregnant women who participat-
ed in strength training at least twice per week for 
12 weeks during pregnancy increased significantly 
(36% for leg press, 39% for leg curl, 39% for pull 
down, 41% for lumbar extension and 56% for leg 
extension). Training was associated with a 14% in-
crease in lumbar resistance [16]. However, this was 
light strength training and cannot be compared 
with the training that high-level athletes under-
took before the pregnancy.
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Figure 2.   Training during pregnancy.

Resistance
Studies on women who participated in amateur 
sports did not reveal differences in aerobic capacity 
(absolute VO2 max) tested during the last 2 months 
of pregnancy and again 6-8 weeks after childbirth 
[17], whereas women at a higher athletic level, 
with moderate to increased exercise levels during 
and after pregnancy, saw a 5%-10% increase in VO2 
max after pregnancy [17, 18].

Birth

Of the athletes surveyed, 71.2% had a spontaneous 
delivery, 7.7% had induced delivery, and 21.2% 
had a caesarean delivery, which is less than the 
incidence of caesarean delivery in Italy at 35.7%, 
the highest in Europe [19]. This seems to be con-
sistent with the specialized literature, which states 
that evidence on the risk of caesarean delivery in 
elite athletes is insufficient and that, because they 
are more likely to have a normal body mass index, 
the risk of caesarean delivery should be lower. The 

literature is not unanimous on this point. Two me-
ta-analyses of the general population indicated a 
reduced risk of caesarean delivery in those who 
carried out aerobic activity compared with controls 
[20, 21], whereas other meta-analyses did not show 
a reduced risk [22].
Regarding spontaneous delivery, the idea that 
intense physical exercise increases the muscle 
tone of the pelvic floor (hypertonia of the eleva-
tor ani or perineum of the athlete), which might 
lead to prolonged labour and perineal trauma [2] 
remains widespread. In the general population, 
about 85% of women experience perineal trauma 
during childbirth. The incidence of perineal inju-
ry is 6.1% in primiparous and 1.7% in multiparous 
women. Episiotomy seems a particularly protec-
tive practice in eutocic deliveries. The incidence 
of episiotomy in the general population varies 
from 60% to 70% of natural births. Our data con-
firm that, of the athletes who gave birth naturally, 
48% maintained perineal integrity and 13.6% has 
an episiotomy.



Ital J Gynaecol Obstet 2022, 34, N.4

330

Pregnancy and returning to high-level sports

The newborn

When an athlete plans a pregnancy with the goal 
of continuing to compete after giving birth, one of 
the most frequent questions is whether continu-
ing to train during pregnancy might somehow be 
harmful for the child. Even though the benefits for 
the health of the mother are well known, there is 
long-standing concern about the negative effects 
that maternal exercise might have on the develop-
ing foetus, childbirth and the outcome at birth.
The main concern is associated with the selective 
redistribution of blood flow to the mother’s mus-
cles that are being exerted at the expense of foetal 
oxygenation, with resulting changes in the foetal 
heart rate and the threat of spontaneous abortion. 
Equally concerning are the implications for uterine 
blood flow and the reduced availability of nutri-
ents, which might have an impact on foetal weight, 
a topic that seems to affect elite athletes in partic-
ular.
In our study, the average Apgar score for the new-
borns of the 55 elite athletes interviewed was 9.8. 
Few studies (none in elite athletes) and with a low 
number of participants have evaluated the impact 
of exercise on Apgar scores. Two randomized stud-
ies that included inactive and previously sedentary 
women who had received both habitual assistance 
and a structured exercise schedule published con-
flicting results. In one study, no difference was not-
ed in the average Apgar score at 1 minute (7.5-1.3 
vs 8.0-0.8, p = 0.31) or 5 minutes (9.4-0.6 vs 9.6-0.4, 
p = 0.08) between the control group and the active 
women [23]. The other study showed higher Ap-
gar scores at 1 and 5 minutes for the group that 
exercised (p = 0.036 and 0.01, respectively) [24]. 
The average weight at birth of the newborns in our 
study was 3.2 kg (minimum, 2.1 kg; maximum, 4.9 
kg) and the average length was 51 cm (minimum, 
45 cm; maximum, 58 cm).
The concern that redistribution of blood flow might 
even mildly harm the health of the unborn child 
seems to have been suitably addressed by a broad 
Cochrane Review of 14 studies on 1014 women 
[25], which did not report any significant change 
in weight at birth as a result of physical exercise by 
the mother during pregnancy. On the contrary, as 
was true in our study, moderate intensity exercise 
can reduce the risk of children being large or small 
for gestational age, and lower birth weight reflects 
a lower fat mass but higher lean mass for infants 
with active mothers compared with infants with 

sedentary mothers [26]. Our study showed a hos-
pital stay of 3 days on average (minimum, 2 days; 
maximum, 7 days). Feeding during the hospital 
stay was 90.4% breast, 3.8% mixed, 1.9% formula, 
and 3.8% artificial milk. The data from our study 
are provided in Table 1.

Post-partum

After childbirth, the athletes’ weight loss was lin-
ear and returned to the level at conception within 
12 months (Figure 3). To achieve these results, be-
sides starting to train again, the athletes combined 
a controlled diet with specific dietary supplements. 
To avoid excess weight loss, athletes who are both 
breastfeeding and training should have a diet that 
adequately meets their needs in terms of energy 
and nutrition.
Of the athletes surveyed, 63% stated that they had 
no trouble breastfeeding, 60% used supports and 
34.5% stored milk for an average 40.2 hours (Figure 
4). With this management and diet, infants showed 
regular growth in terms of both weight and height 
(Figure 4).

Training sessions

The athletes in the study began to increase their 
weekly training in the first trimester after giving 
birth, with a significant increase after the first 3 
months (p = 0.033), when 50% of the athletes stated 
that they were still breastfeeding and 30% stated 
that they were using formula (Figure 5). With re-
gard to the types of exercises introduced post-par-
tum, between 0 and 3 months, there was an increas-
ing frequency – in terms of training sessions – of 
exercises for the lower limbs and abdominal wall, 
followed by walking and stretching, with just two 
sessions per week of aerobic and anaerobic train-
ing. This mix of exercises changed between the 4th 
and 6th month when the frequency of walking and 
anaerobic and aerobic work increased (with the 
former still prevalent over the latter). Abdominal 
muscle activities remained constant and activities 
for the lower limbs decreased. Between the 7th and 
9th month, work on the abdominal wall and core 
stability was prevalent, aerobic work and work on 
the upper and lower limbs increased, and the fre-
quency of anaerobic work remained the same. At 
1 year after childbirth, the frequency of stretching 
and core stability exercises was predominant, and 
the frequency of aerobic activity, anaerobic activ-
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Table 1.  Characteristics of childbirth and newborn.

Parameters Median Min Max
IQR IQR

cat-0 cat-1 cat-2 cat-3 cat-0 cat-1 cat-2 cat-3
25% 75%

Ch
ild

bi
rt

h

Type of delivery

- - - - 37 11 4 - 71.2% 21.2% 7.7% -Spontaneous = 0  
Caesarean = 1  

Induced = 2

Weight at birth 73.8 52.0 103.0 64.5 84.5 - - - -- - - -

Increase from the 
start of pregnancy

13.8 5.9 30.0 9.3 17.5 - - - -- - -

Perineum 
Laceration = 0 

Intact = 1  
Episiotomy = 2

- - - - 20 25 7 - 38.5% 48.1% 13.5%

Apgar 9.8 8.0 10 -- -- - - -. .

Weight 3.2 2.1 4.9 3.0 3.6 - - - --

Length 51.0 45.0 58 50 54 - - - - -

Sex M, F = 1 - -- -- -- - 23 27 46.0% 54.0% -

N
ew

bo
rn

Hospital stay days 3.0 2.0 7.0 - - - - - - -

Feeding during 
hospital stay

- - - - - 47 2 1 2 90.4% 3.8% 1.9% 3.8%
Breast milk = 0  

Mixed = 1  
Formula = 2

Artificial milk = 3

Months of exclusive 
breastfeeding

5 1 18 -- - - - -

Difficulty 
breastfeeding

- - - 35 20 63.6% 36.4% -
no = 0 
yes = 1

Support used  
no = 0 
yes = 1

- - - 22 33 40.0% 60.0%

Milk stored  
no = 0 
yes = 1

- -- - - 36 19 65.5% 34.5% -

Milk storage time 40.2 1.0 320 -- -- -- -- --
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Figure 3.   Athletes’ loss of weight and alimentation.
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Figure 5.   Training post-partum.
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ity and lower limb exercises remained constant 
(Figure 5).

Resuming competitive sport

On average, athletes returned to competitive activi-
ty 7 months after the birth of the child (minimum, 1 
month; maximum, 36 months); on average, the first 
competition occurred 1 year after childbirth (min-
imum, 3 months; maximum, 72 months). Athletes 
achieved stable weight at the same time as they re-
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turned to competing; weight did not vary from one 
competition to the next. The average stable weight 
was 57+18 kg. At the return to competitive sports, 
44.9% were feeding their children a normal diet, 
20% were using artificial milk, 18.4% were using 
breast milk and 16% were giving a mixed diet. At 
the time they achieved their peak result, 44.9% of 
mothers were using a mixed diet for their children, 
40% a normal diet, 12% were still breastfeeding 
and 4% were providing artificial milk.
To evaluate the return to pre-pregnancy levels, we 
looked at their first five competitions and the final 
results achieved in their career. The main concern 
athletes have when they decide to undertake a 
pregnancy is being able to return to the same com-
petitive level. Our study shows that 19.5% returned 
to compete at World Championship level and 17.1% 
competed in the Olympics. Another 14% returned 
at the European level, and 17% returned to compete 
at the national level. Therefore, 50.6% of athletes re-
turned to international-level competitions (Figure 
6). Their peak result was achieved on average 18 
months after giving birth (minimum, 5 months; 
maximum, 96 months). On returning to competi-
tions, 40% of athletes returned to the podium and 
30.6% returned to win a gold medal (Figure 6).
Life as a mother and an athlete is certainly more 
complex, not only due to the need to regain fit-

ness and ensure the healthy development of the 
child but also because of the organizational re-
quirements of competing at the international level. 
When we investigated how this might impact ath-
letes as they strive to achieve new objectives, we 
found that upon returning to competitions, 44% of 
mothers left their children with grandparents, 26% 
with the father and 8% with a babysitter. At the 
point when they achieved their best results, 42% of 
mothers still relied on grandparents for help with 
their child, 14% relied on a babysitter, 8% were 
helped by the child’s father and 36% found other 
solutions.

DISCUSSION

Our study on 55 Olympic athletes who had a child 
during their competitive career showed that ath-
letes can continue to train during pregnancy and 
return to training soon after, they give birth to 
healthy children and return to compete at the inter-
national level. It is clear that the athletic activities 
of the athletes surveyed, as well as the nature of 
their training sessions before childbirth, were many 
and varied, so they cannot be considered a uniform 
group. Given the different ages, diverse provenance 
and variety of training methods, as well as the na-
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Figure 6.   Resuming competitive sport.
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ture of the disciplines, the population surveyed in 
this study can be considered representative of the 
national population; key differences are the quanti-
ty and quality of training before pregnancy and the 
psychological drive to recover fitness and return to 
the previous level of performance. 
Adequate information about the possible effect of 
pregnancy on performance is crucial to making an 
informed decision. High-level athletes who have 
a physiological pregnancy without complications 
should be reassured that they can continue to train, 
although some adjustments to the intensity and 
type of activity may be needed. 
As was true for most of the athletes, planning 
the pregnancy and birth to fit between important 
competitions (e.g., the Olympic Games) may be 
possible, and there is evidence that many athletes 
achieved the same level, or even improved their 
performance, after the pregnancy and birth of their 
child [27].
Where there are no contraindications for the moth-
er or child, the prescription of physical exercise 
during pregnancy follows the same principles 
used for the general population, with the exception 
that pregnancy produces significant anatomic, hor-
monal, metabolic, cardiovascular and pulmonary 
changes, which must be taken into consideration 
when prescribing a given exercise.
Athletes reduce the frequency of training during 
pregnancy, but the biggest change is in the types 
of exercises carried out. Resistance exercises, if car-
ried out on suitable surfaces and at moderate lev-
els, based on the previous level of training, even 
when extended into the third trimester at a greatly 
reduced intensity, produce measurable improve-
ments in the physical fitness of pregnant women 
[28]. For high-level and elite athletes, an in-depth 
clinical evaluation is needed to rule out any med-
ical or obstetric concerns that might require com-
plete abstinence from exercise or a change in the 
workout routine [1] to adapt to the guidelines of 
the American College of Obstetricians and Gynae-
cologists. These factors may not be present initially 
and can occur at any moment during pregnancy, 
changing the risk level. They must always be taken 
into consideration and monitoring must be shared 
with the athlete and her staff.
The sports to be avoided during pregnancy can be 
subdivided into those with a risk of trauma (e.g., 
due to a collision or hitting one’s head or falling) 
and those with physiological risk factors (e.g., scuba 
diving). Maternal trauma may result in sudden or 

chronic foetal hypoxia. Creating an exhaustive list 
is impossible, but examples include bobsleighing, 
tobogganing, horse riding, pole-vaulting, ice hock-
ey and downhill skiing. Due to the physiological 
risk, women should refrain from scuba diving, be-
cause the foetus is not protected from decompres-
sion problems and is at risk of malformation and 
gas embolism [29]. Olympic contact sports such as 
wrestling, boxing, judo, taekwondo, rugby and ice 
hockey should be avoided during pregnancy, al-
though non-contact training can be continued. The 
following Olympic sports should also be avoided, 
especially during the second and third trimesters: 
football (soccer), handball, basketball, equestrian 
sports, field hockey, trampoline, artistic gymnas-
tics, underwater sports, BMX and mountain bike 
cycling, volleyball, some athletics events, downhill 
skiing, freestyle skiing, ski jumping, toboggan-
ing, bobsledding, skeleton racing, snowboarding, 
short track speed skating and some artistic skating 
events that pose a risk of traumatic contact with 
other athletes or with the environment. In these 
cases, too, training may continue according to the 
indications provided previously.
If athletes are permitted and can continue resis-
tance training at a moderate level throughout 
gestation, they can expect their maximum aerobic 
capacity (VO2 max) after giving birth to be similar 
to the pre-pregnancy level. Changes to the curva-
ture of the spine during pregnancy and frequent 
or prolonged postures (that cause pain) may af-
fect the pelvic ligaments, causing pain. Increased 
awareness and the perception that athletes have of 
their bodies must help them avoid useless loads 
and stress on joints, ligaments and muscles, during 
both exercise and everyday activities.
In addition to the evidence provided by our data, 
the studies used as a reference for this article indi-
cate that the aerobic fitness of a woman will remain 
the same or improve slightly during pregnancy 
if she continues to exercise, maternal symptoms 
permitting. Athletes, and active women in gener-
al, need guidance in selecting the type, frequency 
and intensity of activity, and risk evaluation must 
be constant. Different systems can be used such as 
that shown in Figure 7 [30]. Healthy women with 
a single, uncomplicated pregnancy are at low risk 
of maternal (or foetal) adverse events related to 
physical exercise when they participate in low to 
moderate-intensity activity. Furthermore, inactiv-
ity before pregnancy should not be a hindrance 
to physical exercise when women are classified 
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as being at low risk. In addition, recommending 
guided physical activity may serve as a stimulus to 
improve maternal-foetal health and reduce excess 
weight gain. Women must receive support and be 
encouraged to participate in physical activity, be-
ing careful to recommend exercises that minimize 
the risk of loss of balance, trauma to joints and lig-
aments, and avoiding activities that might cause 
foetal trauma. It is important for the health of the 
woman and the child that physical activity is pre-
scribed through cooperation with qualified profes-
sionals, as is the case with the staff of high-level 
athletes.
With regard to the risk of spontaneous abortion, 
a systematic review [20] concluded that light to 
moderate physical activity does not increase the 
risk of spontaneous abortion and may decrease the 
risk. Special attention is needed during the implan-
tation phase to avoid intense and demanding exer-
cises, especially in at-risk situations [31].
In the absence of further studies on elite athletes, 
we maintain that athletes who are planning a preg-
nancy can consider limiting the intensity of their 
high-impact training routine in the week after 
ovulation and abstain from repetitive heavy lifting 
during the first trimester of pregnancy. Exercise 
during pregnancy has a 31% lower risk of having a 
newborn that weighs > 4000 g or at > 90th percentile 
for gestational age (95% confidence interval, 0.55-
0.86). To achieve that objective, in the absence of 
contraindications, an exercise regime with two to 
three 30-minute training sessions per week can be 
recommended. When exercising, mothers should 
be careful to avoid situations such as certain out-
door temperatures, intense physical strain and 

clothing that may lead to an excessively high body 
temperature. Hyperthermia must especially be 
avoided during the first trimester. Physical exercise 
at 60%-70% of VO2 max does not increase internal 
body temperature to more than 38 °C. Moderate 
exercise during pregnancy will not raise internal 
body temperature above this limit.
Training in a static supine position requires special 
attention and if side effects occur, such as dizziness, 
the activity must be interrupted, because there is 
a risk of reducing venous return and diminishing 
uterine blood flow. This situation tends to arise af-
ter 28 weeks. To reduce the potential risks, exercis-
es that are normally carried out in a supine posi-
tion may be modified with the upper body at a 45° 
incline or by completing the exercises in a lateral, 
sitting or standing position. Some studies do not 
note any negative effects of physical exercise in a 
supine position for 2-3 minutes at a time [32, 33].
Strength training must be guided and execut-
ed with special attention to the respiratory cycle 
(avoiding apnoea) because the Valsalva manoeu-
vre used during weight training causes a rapid in-
crease in blood pressure and intra-abdominal pres-
sure and can temporarily reduce the flow of blood 
to the child [34, 35]. Working incorrectly with ex-
cess loads causes other side effects, including an 
increased risk of urinary incontinence or pelvic 
organ prolapse during or after pregnancy [36] due 
to the increased pressure on the pelvic floor. On 
the other hand, many studies show that strength-
ening the muscles of the pelvic floor during preg-
nancy can treat and prevent urinary incontinence 
during pregnancy and after childbirth. Maximal 
contractions of pelvic floor muscles, in series of 8 

This decision tree can be used to categorize a pregnant woman as high or low risk, thereby informing requirements for the prescription of physical activity and the monitoring of exercise programs.

*Despite being at low risk pregnant women who were not previously active might wish to consult quali�ed exercise professionals for advice or preferred activities
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Figure 7.   Clinical decision tree for assessing the risk of adverse events during physical activity in pregnant women.
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to 12, three times per day are recommended. Mus-
cle training exercises for the rehabilitation of the 
pelvic floor during pregnancy have been shown to 
reduce the duration of the first and second phase 
of labour without having a negative effect on child-
birth [37]. Overall, athletes should be advised to 
pay attention to technique and safety, taking any 
necessary precautions to ensure that movements 
are executed properly.
For high-intensity resistance training, both athletes 
and active women need to be advised to measure 
the intensity of the workout based on perceived 
strain or effort, being careful to limit perceived 
strain. Elite athletes are advised to refrain from 
training at an intensity > 80% of their VO2 max.
Resuming sports after giving birth must be seen 
as a journey consisting of three levels: participa-
tion in training or sports, but at a level below the 
pre-pregnancy level; return to the specific sport but 
without performing at the previous level (some 
athletes may be satisfied with this level after giving 
birth); return to full performance, i.e., the athlete 
has gradually returned to her sport and is compet-
ing at pre-pregnancy level or higher.
In terms of resistance training, women who have 
exercised regularly, at least at a moderate level 
during pregnancy, can expect their VO2 max to 
return to the pre-pregnancy level or even higher 
after giving birth. Resistance training should begin 
gradually in the post-partum period. Low-impact 
activities such as cross-country skiing, fast walk-
ing and low-impact aerobics place little pressure 
on the pelvic floor and can be started immediately 
after giving birth. Strength training in the post-par-
tum period must be introduced gradually and with 
great care – especially for the pelvic floor – carry-
ing out pre-contraction of the pelvic floor muscle 
and maintaining the contraction during exercises 
that cause higher levels of intra-abdominal pres-
sure (e.g., bench press, heavy abdominal workout, 
leg press and squat). Special care must also be tak-
en with the core, because abdominal, dorsal and 
lower back muscles have been placed under great 
strain since the second trimester.
We found that athletes chose to breastfeed, and 
sometimes continued to do so even when they 
started competing. High-level athletes who re-
turn to high-intensity training while breastfeeding 
may lose too much weight and they may need to 
compensate with increased consumption of en-
ergy-rich foods. Athletes often find it more com-
fortable to train after breastfeeding and need to 

be encouraged to use a snug sports bra that offers 
greater breast support without causing constric-
tion. In addition, great care should be taken when 
selecting footwear and paths for walking or run-
ning, because the first activities that both athletes 
and active women return to are usually low-inten-
sity walking and running.
Among the limitations of the study, athletes who 
failed to respond to the questionnaire or provided in-
complete response have not been included in study. 
Also, only athletes who give birth have been includ-
ed, athletes who left competitive sports after giving 
birth have not been included in the study and it has 
not been possible to investigate their motivation. 

CONCLUSIONS

Knowledgeable pregnancy management requires 
care at every level and sports activities, whether by 
an athlete or a non-athlete, should be seen as a use-
ful tool for safeguarding the health of the mother 
and newborn.

COMPLIANCE WITH ETHICAL STANDARDS 

Authors contribution

C.Bi.: Conceptualization, writing – original draft. 
E.L.: Writing – original draft, writing – review & 
editing. A.D., L.B., A.C.: Investigation. G.T.: Writ-
ing – original draft. M.Z.: Project administration. 
C.Bo.: Data Curation, formal analysis. E.A.: Project 
administration. A.S.: Supervision.

Funding 

Artsana Spa 

Study registration 

N/A.

Disclosure of interests

DB, EL, AD, GT, CB, LB, AC and AS have no con-
flicting relationships with companies or manu-
facturers with regard to the results of the present 
study and the results do not constitute an endorse-
ment by the American College of Sports Medicine. 
MZ and EA are Artsana Group employees.



337

Pregnancy and returning to high-level sports Diana Bianchedi, Erika Lemme, Adelaide De Matti, et al.

Ethical approval

The study design was evaluated and approved by 
the Review Board of the Institution of Sports Med-
icine and Science.

Informed consent 

Informed consent was obtained from all the re-
search participants. 

Data sharing

Data are available under reasonable request to the 
corresponding author.

ACKNOWLEDGEMENTS

Edra Spa provided linguistic and formatting sup-
port, which was contracted and funded by Chicco 
Research Center.

REFERENCES

1.	 ACOG Committee Opinion No. 650: Phys-
ical Activity and Exercise During Pregnan-
cy and the Postpartum Period. Obstet Gy-
necol. 2015;126(6):e135-e142. doi: 10.1097/
AOG.0000000000001214.

2.	 Bø K, Artal R, Barakat R, Brown W, Dooley M, 
Evenson KR, et al. Exercise and pregnancy in rec-
reational and elite athletes: 2016 evidence summa-
ry from the IOC expert group meeting, Lausanne. 
Part 2-the effect of exercise on the fetus, labour 
and birth. Br J Sports Med. 2016;50(21):1297-305. 
doi: 10.1136/bjsports-2016-096810. 

3.	 Bø K, Artal R, Barakat R, Brown WJ, Davies 
GAL, Dooley M, et al. Exercise and pregnancy in 
recreational and elite athletes: 2016/17 evidence 
summary from the IOC Expert Group Meeting, 
Lausanne. Part 3-exercise in the postpartum pe-
riod. Br J Sports Med. 2017;51(21):1516-25. doi: 
10.1136/bjsports-2017-097964.

4.	 Bø K, Artal R, Barakat R, Brown WJ, Davies 
GAL, Dooley M, et al. Exercise and pregnancy in 
recreational and elite athletes: 2016/17 evidence 
summary from the IOC expert group meeting, 
Lausanne. Part 4-Recommendations for future 
research. Br J Sports Med. 2017;51(24):1724-6. 
doi: 10.1136/bjsports-2017-097964.

5.	 Gjestland K, Bo K, Owe KM, Eberhard-Gran 
M. Do pregnant women follow exercise guide-
lines? Prevalence data among 3482 women, and 
prediction of low-back pain, pelvic girdle pain 
and depression. Br J Sports Med. 2013;47(8):515-
20. doi: 10.1136/bjsports-2012-091344.

6.	 Clapp JF III. Maternal carbohydrate intake 
and pregnancy outcome. Proc Nutr Soc. 
2002;61(1):45-50. doi: 10.1079/pns2001129.

7.	 Cetin I, Passoni D, Laoreti A. Nutritional chal-
lenges during pregnancy. Ital J Gynaecol Obstet. 
2022;34(3):202-15. doi: 10.36129/jog.2021.08.

8.	 Niebauer J, Börjesson M, Carre F, Caselli S, Pa-
latini P, Quattrini F, et al. Recommendations for 
participation in competitive sports of athletes 
with arterial hypertension: a position statement 
from the sports cardiology section of the Eu-
ropean Association of Preventive Cardiology 
(EAPC). Eur Heart J. 2018;39(40):3664-71. doi: 
10.1093/eurheartj/ehy511.

9.	 Hytten F. Weight gain in pregnancy. In: Hytten 
FE, Chamberlain G, Clinical physiology in ob-
stetrics. 1991. Blackwell Scientific Publications, 
Oxford, pp 173-203.

10.	 Butte NF, King JC. Energy requirements during 
pregnancy and lactation. Public Health Nutr. 
2005;8(7A):1010-27. doi: 10.1079/phn2005793.

11.	 Italian Society of Human Nutrition. LARN 
tables 2014. Available at: https://sinu.it/ta-
belle-larn-2014/. Accessed on September 19, 2022.

12.	 Avery ND, Stocking KD, Tranmer JE, Davies 
GA, Wolfe LA. Fetal responses to maternal 
strength conditioning exercises in late gesta-
tion. Can J Appl Physiol. 1999;24(4):362-76. doi: 
10.1139/h99-028.

13.	 Clapp JF III. Is exercise during pregnancy related 
to preterm birth? Clin J Sport Med. 2009;19(3):241-
3. doi: 10.1097/JSM.0b013e3181a5fbfa.

14.	 Clapp JF III. Exercise during pregnancy. A clin-
ical update. Clin Sports Med. 2000;19(2):273-86. 
doi: 10.1016/s0278-5919(05)70203-9.

15.	 Olson D, Sikka RS, Hayman J, Novak M, 
Stavig C. Exercise in pregnancy. Curr Sports 
Med Rep. 2009;8(3):147-53. doi: 10.1249/
JSR.0b013e3181a61d51.

16.	 O’Connor PJ, Poudevigne MS, Cress ME, Motl 
RW, Clapp JF 3rd. Safety and efficacy of super-
vised strength training adopted in pregnancy. J 
Phys Act Health. 2011;8(3):309-20. doi: 10.1123/
jpah.8.3.309.

17.	 Clapp JF III, Capeless E. The VO2max of recre-
ational athletes before and after pregnancy. Med 

https://sinu.it/tabelle-larn-2014/


Ital J Gynaecol Obstet 2022, 34, N.4

338

Pregnancy and returning to high-level sports

Sci Sports Exerc. 1991;23(10):1128-33. Available 
at: https://journals.lww.com/1758289.pmid.

18.	 Kardel KR. Effects of intense training during 
and after pregnancy in top-level athletes. 
Scand J Med Sci Sports. 2005;15(2):79-86. doi: 
10.1111/j.1600-0838.2004.00426.x.

19.	 Cantone D, Lombardi A, Assunto DA, Piccolo 
M, Rizzo N, Pelullo CP, et al. A standardized an-
tenatal class reduces the rate of cesarean section 
in southern Italy: a retrospective cohort study. 
Medicine (Baltimore). 2018;97(16):e0456. doi: 
10.1097/MD.0000000000010456.

20.	 Di Mascio D, Magro-Malosso ER, Saccone G, 
Marhefka GD, Berghella V. Exercise during 
pregnancy in normal-weight women and 
risk of preterm birth: a systematic review and 
metaanalysis of randomized controlled trials. 
Am J Obstet Gynecol. 2016;215(5):561-71. doi: 
10.1016/j.ajog.2016.06.014.

21.	 Wiebe HW, Boulé NG, Chari R, Davenport 
MH. The effect of supervised prenatal exer-
cise on fetal growth: a meta-analysis. Obstet 
Gynecol. 2015;125(5):1185-94. doi: 10.1097/
AOG.0000000000000801.

22.	 Muktabhant B, Lawrie TA, Lumbiganon P, Laop-
aiboon M. Diet or exercise, or both, for preventing 
excessive weight gain in pregnancy. Cochrane 
Database Syst Rev. 2015;2015(6):CD007145. doi: 
10.1002/14651858.CD007145.pub3.

23.	 Montgomery KS. Apgar scores: examining 
the long-term significance. J Perinat Educ. 
2000;9(3):5-9. doi: 10.1624/105812400X87716.

24.	 Murtezani A, Pacarada M, Ibraimi Z, Nevza-
ti A, Abazi N. The impact of exercise during 
pregnancy on neonatal outcomes: a random-
ized controlled trial. J Sports Med Phys Fitness. 
2014;54(6):802-8.

25.	 Kramer MS, McDonald SW. Aerobic exercise 
for women during pregnancy. Cochrane Da-
tabase Syst Rev. 2006;2006(3):CD000180. doi: 
10.1002/14651858.CD000180.pub2.

26.	 Siebel AL, Carey AL, Kingwell BA. Can exercise 
training rescue the adverse cardiometabolic ef-
fects of low birth weight and prematurity? Clin 
Exp Pharmacol Physiol. 2012;39(11):944-57. doi: 
10.1111/j.1440-1681.2012.05732.x.

27.	 Erdener U, Budgett R. Exercise and pregnancy: 
focus on advice for the competitive and elite 
athlete. Br J Sports Med. 2016;50(10):567. doi: 
10.1136/bjsports-2015-095680.

28.	 Tenforde AS, Toth KE, Langen E, Fredericson 
M, Sainani KL. Running habits of competi-
tive runners during pregnancy and breast-
feeding. Sports Health. 2015;7(2):172-6. doi: 
10.1177/1941738114549542.

29.	 Reid RL, Lorenzo M. SCUBA diving in pregnan-
cy. J Obstet Gynaecol Can. 2018;40(11):1490-6. 
doi: 10.1016/j.jogc.2017.11.024.

30.	 Bredin SS, Foulds HJ, Burr JF, Charlesworth 
SA. Risk assessment for physical activity and 
exercise clearance: in pregnant women with-
out contraindications. Can Fam Physician. 
2013;59(5):515-7. Available at: https://www.
cfp.ca/content/59/5/515.long.

31.	 Woodley SJ, Boyle R, Cody JD, Mørkved S, Hay-
Smith EJC. Pelvic floor muscle training for preven-
tion and treatment of urinary and faecal inconti-
nence in antenatal and postnatal women. Cochrane 
Database Syst Rev. 2017;12(12):CD007471. doi: 
10.1002/14651858.CD007471.pub3.

32.	 Barakat R, Pelaez M, Cordero Y, Perales M, Lo-
pez C, Coteron J, et al. Exercise during preg-
nancy protects against hypertension and  mac-
rosomia: randomized clinical trial. Am J Obstet 
Gynecol. 2016;214(5):649.e1-e8. doi: 10.1016/j.
ajog.2015.11.039.

33.	 Barakat R, Perales M, Cordero Y, et al. Influ-
ence of land or water exercise in pregnancy 
on outcomes: a cross-sectional study. Med Sci 
Sports Exerc. 2017;49(7):1397-403. doi: 10.1249/
MSS.0000000000001234.

34.	 Harman EA, Frykman PN, Clagett ER, et al. 
Intra-abdominal and intra-thoracic pressures 
during lifting and jumping. Med Sci Sports Ex-
erc. 1988;20(2):195-201. doi: 10.1249/00005768-
198820020-00015.

35.	 Hartmann S, Bung P. Physical exercise during 
pregnancy—physiological considerations and 
recommendations. J Perinat Med. 1999;27(3):204-
15. doi: 10.1249/00005768-198820020-00015.

36.	 Moore K, Dumoulin C, Bradley C, et al. Adult 
conservative management. In: Abrams P, Car-
dozo L, Khoury S, Wein A (eds), Incontinence, 
5th edn. 2013. Committee 12 International Con-
sultation on Incontinence, pp 1101-227.

37.	 Du Y, Xu L, Ding L, Wang Y, Wang Z. The effect 
of antenatal pelvic floor muscle training on labor 
and delivery outcomes: a systematic review with 
meta-analysis. Int Urogynecol J. 2015;26(10):1415-
27 doi: 10.1007/s00192-015-2654-4.

https://www.cfp.ca/content/59/5/515.long



