
An active pregnancy for fetal
well-being? The value of active
living for most women and their
babies
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Prenatal life is recognised as a critical
period where vital physiological processes
may be permanently transformed leading
to altered susceptibility to disease risk
later in life.1 Accordingly, fetal adaptive
responses to the maternal milieu, includ-
ing the in utero effect of a physically
active pregnancy, may influence the long-
term health and well-being of the develop-
ing child. Is there potentially lifelong
significance of maternal exercise on fetal
health?

Although the recent study published in
BJSM by Salvesen et al2 is timely with
respect to the fetal response to extreme
levels of maternal exertion in competitive
Olympic hopefuls, it has limited applicabil-
ity to the maternal population at large
who are mostly inactive.3 The latter may
benefit the most from a physically active,
healthful pregnancy. In their study examin-
ing fetal response and utero-placental
blood flow during strenuous treadmill
running in the second trimester, Salvesen
et al2 note that fetal HR was within the
normal range as long as maternal exertion
was below 90% maternal HRmax; an exer-
cise intensity that few women would rou-
tinely work at, nor would be encouraged in
a typical maternal population. If maternal
HR exceeded 90% of maximum value and
uterine artery blood flow was simultan-
eously less than 50% the initial value, fetal

bradycardia occurred. However, despite
these concerns, following exercise cessation
fetal HR reached baseline values, uterine
artery flow volume improved to resting
values in most women and all birthweights
were within the lower normal range for
Norwegian children, which is encouraging.
Salvasen and colleagues acknowledge

that adverse fetal effects of less vigorous
maternal training are unlikely in uncom-
plicated pregnancies. If healthcare provi-
ders misinterpret these data, there may be
a detrimental message for women who
represent the large majority pregnancies.
For those women, who are largely seden-
tary and struggling with excess weight,
this message may be more harmful to
activity participation. Our goal in this edi-
torial is to ensure that care providers do
not discourage women from engaging in
physically active lifestyles out of an
inappropriate fear of fetal compromise.
Recent work from our group suggests

that most pregnant women do not receive
recommendations pertaining to pregnancy-
specific information about kcal intake,
appropriate gestational weight gain (GWG)
recommendations and receive little advice
on how to engage in a physically active
pregnancy.4

With rising obesity rates in women of
childbearing age,5 increasing birth weights6

and a greater prevalence of youth who
display increased fatness and decreased
fitness7 a very large majority of the popula-
tion may benefit from engaging in a phys-
ically active lifestyle; including pregnant
women and their developing fetus. And
while participation in physical activity
during pregnancy may not be advanta-
geous for all women, especially those who
present with contraindications,8 the clin-
ical utility of this behaviour should be
viewed as advantageous for most mother–
infant pairs given the potential health ben-
efits associated with active living.9

Interestingly, the precipitous drop in
fetal HR following maternal exertion vali-
dates previous findings from May et al10

who compared low-risk pregnant women

who exercised regularly throughout preg-
nancy (30 min of aerobic exercise,
3×/weeks) with healthy non-exercising
controls and found, using fetal magneto-
cardiograms, that the fetal HR at 36 weeks’
gestational age was significantly lower, and
the variability was significantly increased
during maternal physical activity in the
exercise group. This studied countered pre-
vious work suggesting that a decrease in
fetal HR during maternal exertion is a
result of chronic fetal hypoxia.11 In fact if
this was the case then one would expect
decreased HR variability indicative of an
adverse stress on fetal autonomic nervous
system development if chronic hypoxia
were present.10 And while there are several
mechanisms aimed to maintain utero-
placental blood flow and oxygen transport
capacity to protect the developing child
from adverse stressors during maternal
physical activity,9 May et al suggest that
maternal exercise may induce an adaptive
response in utero that yields cardiovascular
health benefits later in life.10

For women who are unaccustomed to
physical exertion and may be less inclined
to engage, recent evidence suggests that
yoga12 is a viable exercise modality and
that a simple walking programme of both
low or vigorous intensity during preg-
nancy confers an aerobic benefit.13 Given
the strong association between aerobic
fitness and all-cause mortality14 engaging
in non-sedentary pursuits during gesta-
tion may be of tremendous value to limit
disease and mortality risk later in life.
Furthermore, compared with those who
were not active during pregnancy, active
women showed attenuated decline in
bone mineral density15 and improved psy-
chological symptoms16 suggesting a pro-
tective effect of exercise that goes beyond
one’s physiology.

LIMITING GESTATIONAL WEIGHT GAIN
From a clinical standpoint, modifying
one’s preconception body mass index
(BMI) remains a significant challenge,
because of the frequency of unplanned
pregnancies and given the high individual
recidivism to interventions designed to
attain healthy weight.17 Thus, targeting
gestational weight gain (GWG) with
physical activity as a potential mod-
ifiable risk factor during pregnancy
may improve maternal–fetal outcomes.9

Recently, a systematic review by Sui
et al18 reported that a monitored physical
activity intervention appears to be suc-
cessful in limiting GWG. This is encour-
aging given the strong association
between exceeding the 2009 Institute of
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Medicine GWG guidelines and giving
birth to a large for gestational age (LGA)
neonate (ie, birthweight for gestational
age ≥90th percentile); an effect that is
independent of pregravid BMI.19 So while
attenuating GWG has the potential to
minimise the risk of gestational dia-
betes,20 hypertension and preeclampsia21

as well as postpartum weight retention22

it also serves to benefit the fetus. For
example, mothers who exceed recom-
mended GWG targets are more likely to
have LGA children who present with
increased adiposity and insulin resistance
in utero;23 an effect that may perpetuate
the intergenerational cycle of obesity if
such aberrant growth trajectory in neo-
nates susceptible to positive energy
balance and weight gain throughout their
life course if not closely monitored during
follow-up.24 So it appears that one way
to optimise neonatal birth weight and
subsequent growth in the early years
may be through maternal lifestyle man-
agement during pregnancy. This style of
prenatal intervention is advantageous if
coupled with dietary support, as low-
and moderate-intensity exercise have
been shown to reduce excessive GWG in
normal-weight and overweight pregnant
women.25 26 Recently, the Jerusalem peri-
natal family follow-up study noted that
excessive GWG, independent of pregravid
BMI, is positively associated with adult
offspring adiposity and the presence of
cardiometabolic risk factors27 28 collect-
ively, suggesting that GWG management
in all women may have tremendous
downstream benefit on child growth,
development and chronic disease risk.

Overall, a physically active pregnancy
is a safe and effective means of improving
fitness and managing GWG in most
women (ie, those without contraindica-
tions). So while healthcare providers
should continue to exercise caution with
respect to physical activity prescription
and first do no harm, it is important to
understand that a physically active life-
style does not necessarily imply the
absence of sedentary behaviours which
have their own independent ill-effects on
health. Thus, every little movement
counts and discouraging excessive seden-
tary pursuits may provide additional
health benefits and be a target for

behaviour intervention above solely
meeting physical activity recommenda-
tions.29 Therefore, being able to confi-
dently make lifestyle recommendations
and troubleshoot barriers to participation
in all women that go beyond the simple
and ineffective ‘eat less and move more’
approach may have long-lasting benefits
to maternal–fetal and potentially down-
stream child health.
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