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ABSTRACT

Objectives: The goal of the paper was to compare weight gain in pregnant women in relation to the week of gestation at
birth, the delivery method, and the occurrence of macrosomia and low birth weights for patients with different durations
of physical activity during pregnancy.

Material and methods: The full course of study was completed by 57 pregnant women enrolled in an 18-week physical
activity programme during their second and third trimesters. The actual duration of their physical activity was monitored
with the ActiGraph GT3X monitor. The patients were divided into two groups: L_MPA (n = 28) — pregnant women with
daily physical activity of over 21.38 minutes and S_MPA (n = 29) — pregnant women who exercised less than 21.38 minutes
a day. The study compared obstetric results in both groups.

Results: Significantly more patients in the S_MPA group exhibited excess weight gain as compared with the L_MPA
group (p = 0.07). There was found to be no significant impact from the duration of physical activity on the occurrence of
macrosomia or low birth weight, the gestation age at birth or the delivery method. However, there were two times fewer
cases of macrosomia in the L_MPA group.

Conclusions: The results demonstrate that physical activity during pregnancy for at least 21 minutes per day in the second

half of the pregnancy reduces the risk of excess weight gain during pregnancy.

Key words: physical activity, pregnancy, pregnancy outcomes, excessive weight gain

Ginekologia Polska 2018; 89, 2: 80-88

INTRODUCTION

An appropriate lifestyle (with moderate physical acti-
vity, proper diet and so on) among reproductive age women
affects the mother’s health and reduces the risk of complica-
tions related to fetal development and the occurrence of
chronic diseases in children later in life. Optimum weight
gain, proper physical activity and a varied diet are the key
characteristics of a healthy lifestyle during pregnancy [1, 2].

In 1990, the Institute of Medicine of the National Acad-
emy of Science (IOM) drafted recommendations on the
optimal weight gain during pregnancy dependent on the
woman’s body mass index (BMI) before pregnancy. Accord-
ing to these recommendations, weight gain in women with
a BMI below 19.8 kg/m? should be between 12.5 and 18 kg
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and for those with a BMI of 19.8 to 26 kg/m?, between 11.5 kg
and 16 kg. The smallest weight gain was recommended
for overweight and obese women. For a BMI ranging from
26.1 to 29.0 kg/m?, the recommended weight gain is be-
tween 7 kg and 11.5 kg; while for a BMI over 29 kg/m?, it is
less than 7 kg. These recommendations were modified in
2009.The new IOM recommendations specify a weight gain
of between 12.5 kg and 18 kg for a BMI below 18.5 kg/m?;
between 11.5 kg and 16 kg for a BMI between 18.5 and
24.9 kg/m?; a weight gain of between 10 kg and 11.5 kg for
a BMI between 25.0 and 29.9 kg/m? and a weight gain of
less than 5 to 9 kg for a BMI over 30.0 kg/m? [3].

Women with therecommended weight gain exhibitalow-
er risk of complications during pregnancy and delivery [4, 5].
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Excess weight gain is detrimental to obstetric results and
increases the risk of complications both in the mother
and the fetus [6-8]. Obese women exhibit a higher risk of
pregnancy-induced hypertension and gestational diabetes,
among other risks [2].

In mothers with excess weight gain in relation to the IOM
recommendations, neonates are more often scored lower on
the APGAR'5 scale; and more often suffer from hypoglycae-
mia, polycythaemia, meconium aspiration syndrome, and
excess weight gain than women with normal weight gain [9].
According to another study, the risk of premature birth and
Cesarean section increases as the BMlincreases [10, 11]. Chil-
dren of mothers with excess weight gain during pregnancy
more commonly suffer from overweight and obesity in the
future [10]. Research on animals provides valuable informa-
tion on the mechanisms of fetal programming. It has been
shown, i.e., that maternal obesity results in an increased
expression of the placental fatty acid transporter, which is
associated with an increased concentration of triglycerides
in the fetus. Additionally, the activity of lipogenic genes in-
creases, which results in an increased deposition of adipose
tissue in the fetus [12]. On the other hand, too low weight
gainin relation to the IOM standards entails the risk of a low
birth weight in neonates delivered at term [9].

Nevertheless, according to Thangaratinam S et al., about
20-40% of pregnant women in Europe and the USA exhibit
weight gain at variance with the recommendations [13].

The key requirements for optimum weight gain and
the correct course of the pregnancy related to it, affecting
the mother’s and the child’s health, seems to be a varied,
balanced diet and physical activity [14, 15].

Further study is required to determine the influence of
a programme of long-term physical activity through the
second half of the pregnancy on the course of the preg-
nancy, the state of the neonate, the nutritional status of the
mother, the method of delivery and the week of gestation
at birth. There are numerous issues that need to be clarified
beyond any doubt, especially in the face of often divergent
results [14].

OBJECTIVES

The goal of this paper was to implement a properly
planned, 18-week physical activity programme with preg-
nant women; and to continue it through the second and
third trimesters to determine its influence on obstetric re-
sults (birth weight, method of delivery, week of gestation
at birth, and weight gain in pregnancy) in patients with
different durations of physical activity.

The period of a woman'’s pregnancy is a perfect mo-
ment to introduce the intervention as it motivates pregnant
women to change their lifestyles to the potential benefit
of the fetus.

MATERIAL AND METHODS

The study involved 71 pregnant women. All subjects
were Caucasian patients of the Gynecology and Obstetrics
Clinic of the Gynecology and Obstetrics Training Hospital,
Poznan University of Medical Sciences. The study was con-
ducted in 2014-2015 at the Institute of Dietetics, Depart-
ment of Hygiene and Human Nutrition, Poznan University
of Life Sciences; at the Gynaecology and Obstetrics Training
Hospital, Poznan University of Medical Sciences; and at cen-
tres where pregnant women'’s physical activity is supported.

57 pregnant women completed the full course of
the study. The causes of the reduction in the number of
participants during the study were the hospitalisation of
2 women during the study that prevented their participa-
tion in consecutive stages and the unexplained withdrawal
of 12 women.

The pregnant women in the study were divided into
two groups. The median duration of their moderate physical
activity (MPA) was used as the criterion for the division of the
studied population. The median value was the borderline
of the division between those women with shorter mode-
rate physical activity (S_MPA group) and those with longer
moderate physical activity (L_UAF group).

The examined groups of pregnant women were com-
pared in terms of date of examination, age, weight, height
and body mass index (BMI).

Information on such matters as age, weight before the
pregnancy, and the week of pregnancy were collected from
all the women during direct interviews prepared in coop-
eration with the medical doctor involved in the study, who
was an obstetrics and gynecology specialist. The criteria for
the women’s inclusion in the study were an uncomplicated
single pregnancy and no contraindications to physical acti-
vity during the pregnancy; while the exclusion criterion was
hospitalisation during the study that prevented participa-
tion in its consecutive stages (Fig. 1).

All patients who qualified for the study were included
in the physical activity programme (PAP). All the women
took part in individual consultations with a dietician every
1 to 3 weeks from the date of qualification, to implement
the principles of healthy nutrition during the pregnancy.

PAP was aimed to implement physical activity as recom-
mended by the American Congress of Obstetricians and
Gynaecologists (ACOG), i.e., 30 minutes of moderate physical
activity every day or most days of the week. Participation
in the programme was preconditioned by confirmation of
no contraindications in this regard, given by the patient’s
prenatal care obstetrician. The exercise programme only
included activities that are safe during pregnancy, i.e., preg-
nancy workouts, including yoga, swimming and stationary
bicycle exercises. The activities were conducted under the
supervision of qualified physiotherapists. Additionally, the
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Recruitment of pregnant women — normal pregnancy
verification of conformity with inclusion criteria
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After delivery, collection of data on:
nutritional status of women, method of delivery,
week of gestation at birth, state of the neonate

Delivery

Figure 1. Flow chart of the study design

PAP — physical activity programme; MPA — moderate physical activity; S_MPA — group with shorter MPA; L_MPA — group with longer MPA

participating women were recommended to take part in
the physical activities offered by their antenatal classes and
were encouraged to take walks.

Moreover, every participant took part in a training ses-
sion; and was advised on how to adjust the level of physical
activity to their health status and past habits prior to their
inclusion in the physical activity programme. The patients
were informed about situations when they should limit their
physical effort, in particular when the risks of miscarriage or
premature labour can occur. They were also warned not to
undertake any physical effort, or toimmediately cease such
efforts, if experiencing dizziness, headaches, chest pains,
muscle weakness, pain or oedema in the calves, and/or
other alarming signs. To encourage the pregnant women
to take daily activity, at every meeting they were reminded
of the benefits for mother and baby, of recreational physi-
cal activity. Additionally, each woman was encouraged to
take a daily walk; and each received recommended special
exercises to be done at home, from the Polish Association
of Obstetricians [16].

10 and 18 weeks after the implementation of the
programme, patient conformity with the recommended
exercise regime was verified. The actual duration of each
patient’s physical activity across various intensity levels was
measured and recorded with the ActiGraph GT3X monitor.

The accelerometric measurements were carried out by each
pregnant woman twice over four consecutive days of the
week. The participants wore the devices on a flexible belt
around their waistline. The measurements were carried out
during the subject’s daily activities (excluding sleep and
bathing).

The goal of the study was to assess the possible influ-
ence of PAP on birth weight (macrosomia and low birth
weight), appropriate weight gain in the mother, the method
of delivery and week of gestation at birth.

After delivery, data on the body weight of each pregnant
woman on their day of delivery, the method of delivery, the
week of gestation at birth, the birth weight and baby length
was collected from maternity notes, the baby’s medical
record book and perinatal medical records.

Weight gain over the time of pregnancy was calculated
from the body weight before the pregnancy and the body
weight on the day of delivery. This data was evaluated in
relation to the IOM 2009 [3] recommendations. Based on the
birth weight, the occurrence of macrosomia (birth weight
above 4000 g [17]) or low birth weights (weight below
2500 g) was assessed [18, 19]. The delivery methods were
classified as vaginal delivery, Cesarean section, forceps deliv-
ery and vacuum extraction. At-term delivery was a delivery
completed between the 38t and 42"? weeks of gestation;
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Table 1. General profile of the study populati

Enrolment (week of gestation) 15.9 497

Age upon enrolment (years) 294 3.44 28 22 41
Body weight prior to pregnancy [kg] 63 7.84 61 49 86.6
Body height [m] 1.7 0.06 1.7 1.6 1.88
BMI prior to pregnancy [kg/m?] 22 252 216 18.9 314

SD — standard deviation

Table 2. Results of the measurement of the duration of daily moderate physical activity for all the pregnant women with the monitor at milestone
2 (after 10 weeks of the intervention) and milestone 3 (after 18 weeks of the intervention)

UAF_milestone 2 28.38 18.42 25.00 0.25 89.25
UAF_milestone 3 19.10 14.28 17.75 0.25 81.75
UAF_mean of milestone 2 and 3 23.74 13.66 21.38 0.25 67.00

UAF_2 — moderate physical activity in milestone 2 (after 10 weeks of the physical activity programme); UAF_3 — moderate physical activity at milestone 3 (after 18 weeks
of the programme); UAF_mean — mean MPA for milestone 2 and 3; SD — standard deviation

and premature delivery was a delivery completed between old, and the oldest 41 years old. The average age of the
weeks 23 and 37 [20]. patients at the day of their enrolment was 29.4 + 3.44 (me-
dian: 28). The average pre-pregnancy body weight was
Statistics 63 + 7.84 (median: 61). The average BMI was within the
The results were analysed using the Statistica suite. Data normal range and amounted to 22 + 2.52 kg/m? (median:
from the questionnaires (count data) was analysed using 21.6); the maximum BMI was 31.4; and the minimum BMI
chi-squared tests. When selecting the right test for quan- was 18.9 kg/m?.
titative results, two factors were taken into consideration: Table 2 presents the results of measuring the duration of
whether the data conformed to a normal distribution; and daily moderate physical activity for all the pregnant women
whether the variances of characteristics being compared with the monitor at milestone 2 (after 10 weeks of interven-
were not significantly different. If these conditions were met, tion) and milestone 3 (after 18 weeks of intervention). Only
the Student’s t-test was applied. Otherwise, the Mann-Whit- moderately-intense physical activity was taken into consid-
ney test was used. The relations between the characteristics eration as it was the only intensity where the study’s param-
being analysed was assessed with Pearson’s correlation eters could be differentiated, given that virtually no high-in-
test. The statistically significant confidence interval for the tensity or very high-intensity physical activity occurred. At
analyses was set below p = 0.05. both the milestones after 10 weeks and 18 weeks of the PAP
there were differences in the duration of physical activity,
Ethical approval therefore the women were divided into two groups. The
All of the pregnant women were notified verbally and division criterion was the median of the duration of mod-
in writing prior to their enrolment about the detailed plan, erate physical activity (MPA) calculated at each milestone
assumptions and scope of the study; and each gave their and the mean median from the two milestones (Tab. 2).
written consent to participate in the study. The study project The value of the median was, therefore, the dividing line
was approved by the Independent Ethics Committee at the between the women with shorter-duration moderate physi-
Karol Marcinkowski University of Medical Sciences, Poznan cal activity (group S_MPA) and those with longer-duration
(decision No. 248/10). moderate physical activity (group L_MPA) (Tab. 3).
This division significantly differentiated the subgroups
RESULTS with regards to the duration of physical activity. It was found
Table 1 presents the general characteristics of the study that at both the milestones after 10 weeks and 18 weeks,
population. The women volunteered in pregnancy week the mean values of the results for the longer-duration acti-
15.9 £ 4.97.The youngest patient of the group was 22 years vity group were about three times greater than the parallel
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Table 3. The results of the measurements of the daily MPA, after 10 and after 18 weeks of the intervention, broken down by group of shorter
duration (group S_MPA) and longer duration physical activity (group L_MPA) MPA, separated from the total group

MPA_2_L_MPA 41.19 15.07 89.25

25.00 <0.001
MPA_2_S_MPA 26 13.12 6.43 0.25 24.25
MPA_3_L_MPA 29 29.10 13.09 17.75 81.75

17.75 <0.001
MPA_3_S_MPA 28 8.73 5.10 0.25 17.5
MPA_mean_L_MPA 28 34.26 11.38 215 67

21.38 <0.001
MPA_mean_S_MPA 29 13.58 5.54 0.25 21375

*Mann-Whitney test

SD — standard deviation; MPA — moderate physical activity; S_MPA — group with shorter MPA; L_MPA — group with longer MPA

Table 4. The general profile of the population broken down by groups of shorter (S_MPA) and longer moderate physical activity (L_MPA)

Age upon enrolment [years] 29.7+3.90 28 22-41 29.04 £2.92 28 24-37 0.643
Enrolment (week of gestation) 16.1+5.15 16 8-23 15.68 +4.85 13 9-23 0.678
Body height [cm] 169 +6.53 168 160-184 168.93+5.3 169 159-180 0.342
Body weight prior to pregnancy [kg] 62.6 +9.07 60 49.0-86.6  63.38+6.47 63 55-79 0.367
BMI prior to pregnancy [kg/mA2] 21.7£2.70 21.27 18.8-314  22.24+237 22.16 19.3-28 0.621

*Mann-Whitney test; key in Table 3

results in the shorter-duration activity group; therefore,
a mean median from both milestones was used in subse-
quent analyses (21.38). Accordingly, the duration of physical

Table 5. Week of gestation at birth

. . . Week of
activity in the group that exercised for shorter periods was ) 40.1£1.43 39.3+2.12
gestation (37-43) (34-42) 0.1190
below 21.38, and in the group that exercised longer, it was at birth

above 21.38 minutes (Tab. 3).

Table 4 presents the profile of pregnant subjects divided
into the groups with shorterS_MPA (n=29) and longerL_MPA
(n-28) physical activity. The age of the patients in the groups
was not significantly different (29.7 + 3.90 vs. 29.0 + 2.92);
neither was height and body weight before pregnancy
(62.6 +9.07 vs. 63.4 + 6.47); nor was and BMI, which was in
the normal range for both groups (21.9+2.70vs.22.2 + 2.37).
The week of gestation that the patients volunteered for
the study was also comparable (16.1 £ 5.15 vs. 15.7 + 4.85).

According toTable 5, the mean gestational age was with-
in the norm for both groups (40.1 + 1.43 vs.39.3 + 2.12 ges-
tation week).

No significant difference in terms of birth weight was
found in the groups. The mean birth weight was within the
norm for both groups and amounted to 3528.3 + 424.95 g
in group S_MPA and 3281.6 + 632.26 g in group L_MPA.
The body length of the neonates in groups S_MPA and
L_MPA were 54.9 + 1.84 cm and 54.25 + 3.61 cm respec-
tively. Further differences between the parameters were not
statistically significant. Furthermore, the 5-minute Apgar
score did not differentiate the study groups significantly

*Mann-Whitney test; key in Table 3

either: 9.97 £ 0.19 (interval 9-10) in group S_MPA and
9.89 + 0.42 (interval 8-10) in group L_MPA (Tab. 6).

After data had been collected following birth, an at-
tempt was made to verify whether there was a relationship
between the duration of the MPA and the above-mentioned
obstetric results. It was observed that when comparing the
group with the longer-duration activity and the group with
shorter-duration physical activity, in the latter, there were six
times more women who showed weight gain in excess of the
norm (EG) (7.14 vs. 41.38%). This result was a significant dif-
ferentiating factor. 30% fewer women exhibited weight gain
value withinthenorm (N) (71.43 vs.44.83%). At the same time,
in group L_MPA, 8% more women than in group S_MPA ex-
hibited too-low a weight gain (TL) (21.43 vs. 13.79%) (Tab. 7).
Comparable numbers of patients in both groups gave
vaginal births (75.00 vs. 72.41%). Moreover, the percent-
age of Caesarean sections did not differentiate the groups
(21.43 vs. 20.69%). In group S_MPA, however, two cases of
vacuum extraction (VE) were noted, which did not occur
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Table 6. Assessment of the postnatal status of the neonate

3281.6+632.3 3430 1470-4350 0.185
54.25+3.61 55 45-59 0917
9.89 +0.42 10 8-10 0.536

Birth weight [g] 3528.3+424.95 3490 2400-4400
Birth length [cm] 549+ 1.84 55 51-58
APGAR score 9.97 +0.19 10 9-10

*Mann-Whitney test; key in Table 3

f the MPA and we

le 7. Relationship between the durati

Number 4
% of row S_MPA 13.79
% of all 7.02
Number 6
% of row L_MPA 21.43
% of all 10.53
Number 10
% of all fotal 17.54
Key in Table 3

*EG — gain in excess of the norm; N — normal; TS — too small

gain in pregnant women

13 12 29

44.83 41.38

22.81 21.05 50.88
20 2 28

71.43 7.14

35.09 351 49.12
33 14 57

57.89 24.56

Table 8. The relationship between the duration of the MPA and the delivery method

6 2 29

Number 21 0
% of row S_MPA 72.41 20.69 6.89 0
% of all 36.84 10.53 3.509 0 50.88
Number 21 6 0 1 28
% of row L_MPA 75.00 21.43 0 3.57
% of all 36.84 10.53 0 1.75 49.12
Number 42 12 2 1 57
% of all otal 73.68 21.05 3.509 1.75

Key in Table 3

*CC — Caesarean section; VB — vaginal birth; FD — forceps delivery; VE — vacuum extraction

in the group that exercised longer (6.89 vs. 0%) (Tab. 8);
and twice as many cases of macrosomia occurred in group
S_MPA compared with groupL_MPA (13.79vs.7.14%) (Tab.9).
Three cases of premature births (10.71%) were noted in
the group that exercised longer with none occurring in the
other group (Table 10). Additionally, three times as many
cases of low birth weight (10.71 vs. 3.45%) were found in
the former group as compared to the latter (Tab. 9). No
statistically significant dependencies were found in regard
to low birth weight (Tab. 9, 10). Most pregnant women in

both groups delivered at term (89.29 vs. 100%). The groups
were not significantly different in terms of gestation at
birth (Tab. 10).

DISCUSSION
Most of the studies conducted to date have focused on
theresults of short-term exercise programmes. Some studies
encouraged pregnant women to take up physical activity
(such as walks and workouts), but the actual activity was
not monitored [21].
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% of row S_MPA 82.76
% of all 42.11
Number 23
% of row L_MPA 82.14
% of all 40.35
Number 47
% of all fota 82.46
Key in Table 3

3.45 13.79
1.75 7.02 50.88
3 2 28
10.71 7.14
5.26 3.51 49.12
4 6 57
7.02 10.53

Table 10. The relationship between the duration of the MPA and the gestation age at birth (premature birth and birth at term)

Number 29
% of row S_MPA 100
% of all 50.88
Number 25
% of row L_MPA 89.29
% of all 43.86
Number 54
% of all foul 94.74
Key in Table 3

According to Leite CF et al., some studies, of both mo-
thers and children, have produced contradictory results,
owing to the lack of any significant relationship between
the physical activity and the clinical results; with the result
that what was observed was‘the lack of their [PA] influence’
rather than ‘negative impacts’ of PA. Leite CF et al. believe
that contradictory results may also be related to the fact that
most studies to date analysed the outcomes of short-term
exercise programmes with small groups of patients [22].

The results of this study, on the other hand, demonstrate
that it is possible to implement and monitor a long-term
physical activity programme in pregnant women (in line with
ACOG requirements), that continues through the second
half of the pregnancy and that affects perinatal outcomes.

The authors compared obstetric results in two groups
of pregnant women who exercised, respectively, for more
and less than 21 minutes a day. The programme was imple-
mented in the second and third trimesters for 18 weeks. It
should be noted that both groups were homogeneous in
terms of age, body weight, BMI and ethnic group.

Participation in daily physical activity at various levels
of intensity was measured, along with the duration of the

0 29
0
0 50.88
3 28
10.71
5.26 49.12
3 57
5.26

activity, by monitoring the pregnant women'’s activities with
a triaxial accelerometer; which is definitely a strength of our
study. There are, however, some limitations.

Unfortunately, the relatively long duration of the study
probably had an impact on the fact that the target group
was a smaller population than the authors of the work ex-
pected, because 20% of women withdrew from the study
or needed hospitalization during the programme. Similar
problems are also described in other studies involving preg-
nant women [5, 23]. The consequence of a small number of
participants could be the inability to establish significant
relationships between the duration of physical activity and
pregnancy results (the occurrence of macrosomia, low body
weight, gestation age at birth and delivery method) or dif-
ferent results from other authors.

Most literature data on the physical activity undertaken
by women during pregnancy does not include reports of any
adverse influence on the state of the fetus or on premature
births [24-27]. According to the results of a meta-analysis of
randomised studies and cohort studies, there is an inverse
relationship between physical activity during pregnancy
and the occurrence of macrosomia. In groups of physically
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active patients, a lower risk of premature birth is observed
[23,15].

In the study population, it was not possible to show
a statistically significant relationship between the duration
of physical activity and the occurrence of macrosomia and
pre-term delivery. In the S_MPA group, however, there were
twice as many cases of macrosomia. At the same time, in the
L_MPA group, three cases of premature delivery were noted,
unlike in the group that exercised for shorter periods. In the
L_MPA group, 8% more mothers than in the second study
group exhibited weight gain below the norm.

The number of vaginal births was comparable in women
who exercised for shorter periods, however it was in this
group that two cases of vacuum extraction occurred; while
none occurred in the group that exercised more.

The type of activity the pregnant women took part in
could also have had a beneficial influence on the results as
the largest share of women in both groups participated in
workout and yoga dedicated to pregnant women. According
to Koztowska and Stanek as well as Kosinska, participation
in such classes improves the functional capacity of neonates
and the active participation of the women in labour [28-30].

The results may indicate a statistically variable relation-
ship between weight gain and the duration of moderate-in-
tensity physical activity, as it was only intensity levels that
could differentiate the parameters studied in circumstances
where virtually no high-intensity and very high-intensity
physical activity was recorded. It was found that significantly
more women with weight gains within the recommended
range exercised for at least 21 minutes a day in the second
half of pregnancy. There were six times more women in
the S_MPA group with excessive weight gain (significantly
different results); and normal weight gain was recorded in
almost 30% fewer patients in this group.

Recent meta-analysis including only randomized con-
trolled trials also indicates a positive effect of physical acti-
vity programs in preventing excessive weight gain during
pregnancy [23, 5. Silva et al. argue that a group of women
exercising during the second and third trimester of preg-
nancy had a weight gain lower by 1 kg than the group that
did not undertake any physical activity. Unfortunately, no
statistically significant dependencies were found in this
regard [5].

CONCLUSIONS
The results show that exercise in the second half of
pregnancy may be beneficial to the mother by contributing
to an appropriate weight gain during pregnancy. It should
be noted that the positive influence of physical activity was
found to occur in patients who exercised at least 21 minutes
a day.

Another point of great importance is that the know-
ledge about lifestyle change gained by participants in the
programme may contribute to obesity control not only in
mothers but also in their children because, according to
epidemiological data, excessive weight gain in pregnancy
increases the risk of obesity in the child.

The influence of a long-term physical activity pro-
gramme on the course and outcomes of pregnancy calls
for further observation in studies with larger populations.
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