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Objectives:  Maternal  body  mass  index  (BMI)  is a significant  determinant  of  infant  macrosomia.  Given  the
strong  metabolic  effects  of  physical  activity  (PA),  independent  of  body  mass,  it is unclear  as  to  whether
maternal  PA  may  affect  the  risk  of  delivering  a macrosomic  infant.  Thus,  the  purpose  of  this  study  was to
determine  if maternal  PA moderates  the  relationship  between  maternal  BMI  and  infant  macrosomia.
Design:  Cross-sectional  study  using  data  from  the  National  Maternal  and  Infant  Health  Survey  (1988).
Methods:  Women  with  singleton  pregnancies,  delivering  term  (37–44  weeks),  live-birth  infants  (n =  6390)
were  included  in the analyses.  Multiple  logistic  regression  models  were performed  to  determine  the
moderating  effects  of  maternal  self-reported  PA  in  the  preconception  and  prenatal  periods  on  the risk
of infant  macrosomia  after  adjusting  for maternal  age,  race/ethnicity,  gestational  age  and  weight  gain,
smoking  and  alcohol  use,  and  infant  sex.
Results:  Mothers  were  on  average  25 years  of  age  and  nearly  25%  were  overweight  or  obese.  Prevalence
of  macrosomia  was  9%.  Overweight  or obese  women  had  increased  odds  of delivering  a  macrosomic
infant  (OR =  1.69,  p <  0.0001;  OR =  1.67,  p =  0.0032,  respectively).  Nearly  50%  and  42% of mothers  reported
participating  in  at least  30 min  of moderate  PA,  three  times  per  week  in  the preconception  and  pre-
natal  periods,  respectively.  Neither  maternal  PA  in  the  preconception  (OR  = 0.98,  p  = 0.34)  nor  prenatal

(OR  =  1.00,  p  =  0.13) periods  moderated  the association  between  maternal  BMI  and  infant  macrosomia.
Conclusions:  Maternal  BMI  was  a significant  predictor  of  infant  macrosomia.  However,  mothers  partici-
pating  in at least  90 min  of  PA  per  week  in the preconception  or prenatal  periods  did  not  moderate  this
association.  More  rigorous  study  designs  and precise  measurements  of maternal  PA  and  neonatal  size
are  warranted.

©  2018 Sports  Medicine  Australia.  Published  by  Elsevier  Ltd.  All  rights  reserved.
. Introduction

The prevalence of infant macrosomia, defined as a birthweight
reater than 4000 g, increased in the U.S. and other developed coun-
ries over the past 20 years.1,2 Macrosomia predisposes newborns
o altered growth trajectories and increases the risk of obesity and
ssociated co-morbidities later in life.3 Maternal body mass index
BMI) is a significant, positive predictor of macrosomia, where
arger mothers tend to deliver larger infants.4 This predisposition

s a function of the mother’s overall metabolic health, which influ-
nces the amount of nutrient-energy reaching the fetus.5 Thus,
ecause mothers with a greater BMI  often have poorer metabolic

∗ Corresponding author.
E-mail address: mcdonaldsm@winthrop.edu (S.M. McDonald).
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440-2440/© 2018 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserve
health, their fetuses are often exposed to an excess of energy result-
ing in the development of a larger infant.6,7

Considerable scientific evidence demonstrates that participa-
tion in sufficient levels of physical activity (PA) exerts strong
effects on metabolic health.8 Given that maternal metabolic health
underlies the relationship between maternal body mass and infant
macrosomia, higher levels of maternal PA prior to and-or during
pregnancy may  help to prevent the development of overgrown
infants, especially in large mothers. Rigorous evidence supports
this hypothesis by demonstrating the effects of PA on several non-
communicable diseases (NCDs), in non-pregnant populations.9

Individuals participating in higher levels of PA exhibited reduced

risk of several NCDs and specifically metabolic diseases such as type
II diabetes mellitus, regardless of their weight status.10 Thus, it is
reasonable to suggest that the beneficial effects of PA on metabolic
health found in non-pregnant populations may exist in the pre-

d.
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onception and/or prenatal periods. If this is correct, then mothers
ngaging in higher levels of PA prior to and/or during pregnancy
ay  have improved metabolic health, controlling energy supply to

heir fetuses, and subsequently less likely to deliver a macrosomic
nfant, regardless of their BMI.

Evidence regarding maternal PA as a potential moderator of
he relationship between maternal BMI  and infant macrosomia is
imited.11 To our knowledge, only one study evaluated this rela-
ionship and found that, for overweight or obese pregnant women,
hysical inactivity before pregnancy increased the risk of deliver-

ng a macrosomic infant compared to active women.11 A limitation
f that study was that the authors did not evaluate the impact of
aternal PA in the prenatal period. It is possible that higher levels

f maternal PA during the preconception and/or prenatal periods
ill affect infant macrosomia. As such, determining the influence

f maternal PA prior to and during pregnancy on infant size is
mportant, and these findings may  better inform PA guidelines
or pregnant and future pregnant women. No studies previously
valuated the potential moderating effects of maternal PA in the
reconception and/or prenatal periods on neonatal size. Therefore,
he purpose of this study was to determine if maternal physical
ctivity moderates the relationship between maternal BMI  and
nfant macrosomia.

. Methods

Data for the present study were from The National Maternal
nfant Health Survey (NMIHS). The NMIHS was conducted by the
ational Center for Health Statistics in 1988 in order to identify

actors that may  be related to poor pregnancy outcomes.12 The
MIHS employed a follow-back survey design and sampled U.S.
omen who had a live birth, fetal death or infant death in 1988.

o make inferences on a nationally representative sample, the
MIHS used a complex survey design that drew stratified samples
f live births, fetal and infant deaths identified via registered birth
nd death certificates. Black, very low (<1500 g)- and moderately
ow-birthweight (2500–2499 g) infants were oversampled. For the
urposes of this study, only singleton, live-birth infants and their
others were included in the analyses.
A total of 13,417 live-birth infants were sampled. To identify fac-

ors related to poor pregnancy outcomes, mothers of these infants
ere mailed a 35-page questionnaire that inquired about several
aternal, paternal and infant characteristics during the precon-

eption, prenatal and postnatal periods. The average recall period,
efined as the time between delivery of the infant and the receipt
f the questionnaire, was 17 months. Of the 13,417 mothers, 74.2%
n = 9954) responded to the questionnaire. Some differences in the
haracteristics of mothers who responded and did not respond to
he questionnaire were observed. Mothers between the ages of
0–39 years, White, married, had fewer than four children, received
arly prenatal care, achieved more education, and resided in the
idwest region of the U.S. were more likely to respond to the ques-

ionnaire. Mothers of low-birthweight (<2500 g) infants were less
ikely to respond to the questionnaire.

Infant macrosomia was the primary outcome variable in this
tudy. Macrosomia was defined as a birthweight greater than
000 g. Birthweight was defined as the weight of the infant, in
rams, at the time of delivery. Birthweight and gestational age data
ere extracted from birth certificates. Birthweights less than 300 g

r greater than 9000 g were considered implausible13 and excluded

rom the analyses.

Maternal preconception body mass index (BMI) was calculated
sing the standard equation: BMI  = weight (kg) ÷ height

(
m2

)
.

others self-reported their preconception height and weight. In
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all the analyses, maternal preconception BMI  was  treated as a con-
tinuous variable.

Mothers self-reported their PA in the preconception and pre-
natal periods. Preconception PA was measured using the following
question: “Did you exercise or play sports at least three times a week
before you got pregnant. . .include brisk walking for ½ hour or more,
jogging, aerobic swimming etc.?” The response was recorded as “yes”
or “no.” Prenatal PA was using the following question: “How many
months of this pregnancy did you engage in exercise or play sports
for 30 minutes at least three times a week?” Response values ranged
from 0 to 10 months.

Several maternal and infant characteristics were considered
potential covariates. Data were extracted from the mothers’
questionnaire and infant birth certificate. Maternal demographic
characteristics that were considered potential covariates were: age
(in years) and race/ethnicity (Non-Hispanic White, Non-Hispanic
Black, Hispanic and Other). Maternal pregnancy-related factors
included gestational weight gain (GWG) and parity. GWG  was  cal-
culated as the difference in weight (in pounds) at the time of
delivery and prior to pregnancy. Maternal behaviors included as
covariates were smoking status and alcohol use. For these behav-
iors, the mothers self-reported the use of cigarettes or consumption
of alcohol in the last 12 months prior to delivery (yes or no).
Infant characteristics included sex (male or female) and gestational
age (weeks). For live-birth infants, gestational ages less than 22
weeks or greater than 44 weeks were considered implausible and
excluded from the analyses.

Of the 9953 mothers, 9146 women  had singleton pregnancies.
Of these women, 2052 women delivered pre-term infants (22–36
weeks), and 6390 women  delivered a live-birth infant between 37
and 44 weeks gestation (i.e. full-term). In addition, of the women
with singleton pregnancies (n = 9146), 264 women  had implausi-
ble values for either gestational age (n = 248) or infant birthweight
(n = 16), 455 women  had missing data for either gestational age
(n = 448) or birthweight (n = 7). The final sample size for this study
was 6390 women.

To determine if maternal preconception PA and prenatal PA
moderate the association between maternal BMI  and infant macro-
somia, we performed multiple logistic regression analyses. First, we
examined the unadjusted main effects of maternal BMI on infant
macrosomia. Second, we separately assessed the unadjusted main
effects of preconception PA and prenatal PA in conjunction with
maternal BMI  on infant macrosomia. Third, to determine the unad-
justed moderating effects of preconception PA and prenatal PA, we
entered an interaction term between preconception PA and mater-
nal BMI  and an interaction between prenatal PA and maternal BMI,
in separate models. Lastly, we  entered the maternal and infant
covariates sequentially.

Because the NMIHS employed a complex survey design to make
inferences on a nationally representative sample, weights were
generated to account for non-response and survey design and were
included in all statistical analyses. All statistical analyses were per-
formed in SAS statistical software version 9.4 (Cary, North Carolina).
For the multiple logistic regression, with infant macrosomia as the
outcome variable, odds ratios were estimated. An alpha level of 0.05
was used to denote statistical significance for all analyses.

3. Results

For the analytic sample, mothers were on average 25 years
of age, and nearly 25% were overweight or obese. In the prena-

tal period, these women  gained approximately 14 kg (30 lbs) and
delivered full-term (39.6 ± 1.6 weeks), live-birth infants weigh-
ing nearly 3300 g (3.3 kg; 7 lbs 4 oz.). The prevalence of infant
macrosomia (9.3%) was slightly above the current U.S. prevalence
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Table  1
Maternal and infant sample characteristics.

Sample characteristics Analytic sample

N Mean SD

Maternal
Age (y) 6393 25.77 5.66
Race/ethnicity (%) 6393

NH White 2745 42.94 –
NH  Black 2868 44.86 –
Hispanic 566 8.85 –
Other 214 3.35 –

Body mass index (kg/m2) 6393 23.05 4.63
Underweight (%) 623 9.75 –
Normal weight (%) 4181 65.40 –
Overweight (%) 489 17.21 –
Obese (%) 1100 7.65 –

Prenatal behaviors
Smoking (% yes) 6393 28.44 –
Drinking (% yes) 6393 38.65 –
Preconception PA (% yes) 6393 48.47 –
Prenatal PA (% yes) 6393 42.37 –
Prenatal PA (no. of months) 6393 2.77 3.58

Infant
Gestational age (weeks) 6393 39.63 1.60
Gestational weight gain (lbs)* 6393 13.94 8.05
Birthweight (g) 6390 3293.5 595.6
Macrosomia (%) 6393 9.31 –
Sex  (%)

Male 6393 50.99 –

Note: Between-group comparisons were performed using Student’s t-test and Pear-
son’s Chi-Square for continuous and categorical characteristics, respectively. The
analytic sample was defined as women delivering full-term (37–44 weeks), live-
birth infants in 1988. The excluded sample was defined as women  delivering
non-full-term infants (<37 weeks), or those with implausible gestational ages for
live-births (<22 or >44 weeks). NH = Non-Hispanic. These values correspond to the
raw data from the women sampled in the NMIHS survey, sample weights were not
applied to account for the complex survey design.

* GWG  represents the difference in weight (in lbs) at delivery and pre-pregnancy.
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Table 2
Adjusted multiple logistic regression coefficientsa for the moderating effect of
maternal physical activity in the preconception period on the relationship between
maternal body mass index and the odds of delivering a macrosomic infant (>4000 g).

Predictors Parameter estimates

 ̌ SE OR p-value

Primary exposures
BMI  (kg/m2)b 0.09 0.01 1.09 <0.0001
Preconception PAc 0.39 0.50 1.48 0.44
BMId preconception PAc −0.02 0.02 0.98 0.34

Covariates
Prenatal PA (no. of months) −0.001 0.02 0.98 0.95
Gestational age (weeks) 0.21 0.03 1.24 <0.0001
Gestational weight gain 0.05 0.01 1.06 <0.0001
Smokingd −0.76 0.13 0.47 <0.0001
Drinkingd 0.07 0.11 1.08 0.5101
Infant sexe 0.58 0.11 1.78 <0.0001
Maternal age 0.03 0.01 1.03 0.0013
Maternal race/ethnicityf

NH Black −0.88 0.11 0.41 <0.0001
Other −1.30 0.39 0.27 0.0009
Hispanic −0.27 0.18 0.77 0.13

a Referent group for the outcome variable = average-for-gestational age (AGA).
Only regression coefficients for large-for-gestational age are displayed. OR = odds
ratio.

b BMI  (body mass index) is calculated from preconception weight and height self-
reported by the mother.

c ‘No’ is the referent group.
d ‘No’ is the referent group.
e ‘Female’ is the referent group.
f NH = Non-Hispanic, NH White is the referent group. Sample weights were

applied to account for non-response and complex survey study design.

Table 3
Adjusted multiple logistic regression coefficientsa for the moderating effect of
maternal physical activity in the prenatal period (no. of months) on the relation-
ship  between maternal body mass index and the odds of delivering a macrosomic
infant (>4000 g).

Predictors Parameter estimates

 ̌ SE OR p-value

Primary exposures
BMI  (kg/m2)b 0.09 0.01 1.10 <0.0001
Prenatal PA 0.10 0.07 1.11 0.13
BMId prenatal PA −0.004 0.003 1.00 0.13

Covariates
Preconception PAc −0.08 0.13 0.93 0.55
Gestational age (weeks) 0.21 0.03 1.24 <0.0001
Gestational weight gain 0.05 0.01 1.06 <0.0001
Smokingd −0.76 0.13 0.47 <0.0001
Drinkingd 0.07 0.11 1.07 0.52
Infant sexe 0.58 0.11 1.78 <0.0001
Maternal age 0.03 0.01 1.03 0.0010
Maternal race/ethnicityf

NH Black −0.89 0.11 0.41 <0.0001
Other −1.30 0.39 0.27 0.0010
Hispanic −0.27 0.18 0.77 0.13

a Referent group for the outcome variable = average-for-gestational age (AGA).
Only regression coefficients for large-for-gestational age are displayed. OR = odds
ratio.

b BMI  (body mass index) is calculated from preconception weight and height self-
reported by the mother.

c ‘No’ is the referent group.
d ‘No’ is the referent group.
e ‘Female’ is the referent group.
f NH = Non-Hispanic, NH White is the referent group. Sample weights were

applied to account for non-response and study design.
stimate (8%). Roughly 30% and 40% of mothers reported smok-
ng and/or drinking in the 12 months prior to the birth of their
hild, respectively. In the preconception period, nearly 50% of moth-
rs reported being active at least three times per week for at least
0 min. Forty-two percent of mothers reported being active at least
hree times per week for at least 30 min  in the prenatal period.
hese mothers maintained this dose of PA for nearly three months
2.8 ± 3.8 months) of their pregnancy [see Table 1].

Preliminary analyses showed that maternal BMI was  a sig-
ificant, positive predictor of infant macrosomia. Specifically,
verweight or obese mothers had increased odds of delivering a
acrosomic infant compared to normal weight mothers (OR = 1.69,

 < 0.0001; OR = 1.670, p = 0.0032, respectively). For the unadjusted
oderating effect of maternal PA in the preconception period, our

nalyses revealed that participation in PA prior to pregnancy did
ot exhibit a moderating effect on the association between mater-
al BMI  and the odds of delivering a macrosomic neonate (OR = 0.97,

 = 0.16). Similarly, after adjusting for prenatal PA, gestational age
nd weight gain, maternal age and race/ethnicity, smoking and
lcohol use, and infant sex, the moderating effect of maternal PA
n the preconception period remained non-significant (OR = 0.98,

 = 0.34) [see Table 2].
The unadjusted analysis for the moderating effect of maternal

A in the prenatal period showed that participation in PA during
regnancy significantly modified the association between mater-
al BMI  and the odds of delivering a macrosomic infant (OR = 0.995,

 = 0.04). However, after controlling for preconception PA, ges-

ational age and weight gain, maternal age and race/ethnicity,
moking and alcohol use, and infant sex, the moderating effect of
PA in the prenatal period was  no longer statistically significant

(OR = 1.00, p = 0.13) [see Table 3].
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. Discussion

The purpose of this study was to evaluate the moderating effect
f maternal physical activity in both the preconception and prena-
al periods on the relationship between maternal BMI and infant

acrosomia. Consistent with previous literature, our study found
hat maternal body mass was positively associated with the deliv-
ry of a macrosomic infant. However, there was no modifying effect
f maternal PA in the preconception period on the association
etween maternal body mass and infant macrosomia. Similarly, in
he prenatal period, maternal PA did not exert a modifying effect
n this relationship. The present study was unique in that it was
he first to determine the potential modifying effects of maternal
A both prior to and during pregnancy. Only one other study, to our
nowledge, previously evaluated the modifying effect of maternal
A; however, that examination restricted their analysis to the pre-
onception period.11 Thus, the present study provides important
nformation about the relationships between maternal PA and BMI
nd infant size.

Our observation that maternal PA in the preconception period
oes not modify the association between maternal BMI and infant
acrosomia conflicts with the current literature. Only one other

tudy previously evaluated this relationship and these authors
ound that in overweight or obese women, low levels of maternal
A prior to pregnancy increased the risk of delivering a macrosomic
nfant.11 The inconsistent findings between these studies may  be
onsequent to non-differential misclassification as result of the
easurement tool used to assess maternal PA.14 Both studies used

 self-reported method to evaluate maternal PA, however, the ques-
ions used varied greatly. In the Krogsgaard et al.11 study, women
ere asked to report the frequency, intensity and duration of the
hysical activities in which they participated in the preconception
eriod. In the present study, women were asked about their partic-

pation in a specific dose of PA (i.e. three times/week for 30 min).
he specificity of the PA dose potentially led to a misclassification
f women as ‘inactive’ or ‘active.’ For example, if a woman partic-
pated in PA twice per week for 45 min, an equivalent dose of PA,

ight result in the incorrect classification as ‘inactive’ given she
id not meet the three-day per week requirement. In addition, the
A question used in this study did not explicitly state any level
f PA intensity (i.e. light, moderate or vigorous), although a mod-
rate level of intensity was implied in the example activities (e.g.
risk walking, aerobics). Nonetheless, women achieving the ade-
uate dose of PA at a lower intensity may  have been misclassified as

active.’ Consequently, the possibility of non-differential misclassi-
cation may  have diluted the potential modifying effect of maternal
A, explaining our null observation. Thus, more open-ended ques-
ions or objective assessments could provide information that more
ccurately reflects maternal PA behavior prior to pregnancy.

In the present study, maternal PA in the prenatal period exhib-
ted no moderating effect on the relationship between maternal
MI  and neonatal size. A possible explanation for this null obser-
ation is that the dose of PA in which these women  engaged
as insufficient to affect maternal metabolic health and subse-

uently infant macrosomia. Importantly, population-level declines
n maternal PA have been observed since 1965.15 In this study,

omen were considered ‘active’ if they participated in PA three
imes per week for at least 30 min. This amount of PA is less than the
ose recommended by the United States Department of Health and
uman Services and endorsed by the American College of Obste-

ricians and Gynecologists.16,17 These entities encourage pregnant
omen to engage in at least 150 min  of activity per week. Cur-
ently, no scientific evidence identifies a specific dose of PA known
o reduce the risk of infant macrosomia, however, women with ges-
ational diabetes (i.e. enhanced fetal energy supply) are encouraged
o participate in 30–60 min  of moderate PA at least three times per
 Medicine in Sport 22 (2019) 186–190 189

week. Studies examining the effects of this dose of PA among type
II diabetic or gestationally-diabetic women  reported a reduced risk
of mothers delivering macrosomic infants.18,19

In addition to low levels of maternal PA, it is likely that these
women participated in less PA throughout the prenatal period as
it is well-documented that maternal PA declines in pregnancy.20,21

In support of this, the women in this study reported participating
in at least 90 min  of PA per week for only three months of their
pregnancy. This suggests that their PA declined, mostly likely in
the final two  trimesters, however we  are unable to quantify the
extent to which it decreased. Scientific evidence demonstrates that
mothers decreasing their PA in mid- to late-pregnancy can lead to
the birth of larger infants, but this effect is likely dependent on
the magnitude of the decline in PA.22 In the current study, due to
the likely low levels of maternal PA in the first three months of
pregnancy, the decline in PA would be minimal thus, unlikely to
influence infant size.

Another potential explanation for the null observation of mater-
nal PA in the prenatal period as a modifier is non-differential
misclassification of maternal PA behavior. The question evaluat-
ing maternal PA in the prenatal period was similar to the question
assessing PA in the preconception period, as such, suffers from the
same limitations. However, a unique self-reporting bias may  be
present due to the PA guidelines endorsed at the time of this study
(1988). In 1985, ACOG developed the inaugural PA guidelines for
pregnant women  which recommended, with strict limitations, that
women can engage in most aerobic PA but not reach a heart rate
higher than 140 bpm and/or surpass 15 min of strenuous physi-
cal activity.23 Consequently, the specified dose of PA mentioned in
the PA survey question may  have led women to misclassify them-
selves as “inactive” given the restrictions of the 1985 PA guidelines.
Engaging in amounts of PA greater than the most current guide-
lines may  have been perceived as “unhealthy,” posing an increased
risk of harm to the fetus, despite no scientific evidence confirming
that perception. In addition to this limitation, the extensive recall
period possibly contributed to the misclassification. The average
recall period, defined as the time that lapsed between the deliv-
ery of the infant and the receipt of the maternal questionnaire,
was 17 months.12 Thus, the ability of the mother to provide an
accurate recall of her PA behavior during her pregnancy (or before
pregnancy) was  significantly diminished. Evidence demonstrates
that there is an inverse relationship between length of the recall
period and the ability of an individual to accurately recall their
behavior.24 Due to these considerable limitations of the measure-
ment tool used to assess maternal PA, it is possible that our null
observation is attributed to non-differential misclassification. As
a result, the potential modifying effect of maternal PA in the pre-
natal period on the relationship between maternal BMI  and infant
macrosomia was diluted.14

This study has strengths and limitations. Foremost, this was the
first study to evaluate maternal PA in the preconception and pre-
natal periods as a modifier of the relationship between maternal
body mass and infant macrosomia. Second, the study was con-
ducted using a large, diverse, nationally representative sample of
women delivering singleton, full-term, live-birth infants in the
United States.12 As such, our findings are generalizable to a large
sample of women. However, the present study also has limitations.
First, maternal PA and BMI  were measured via self-reporting meth-
ods. This type of assessment is notorious for producing less accurate
estimates of behavior compared to objective assessments.25 Con-
sequently, the use of these imprecise and error-prone tools likely
led to biased, misestimated associations.26 Second, we  did not con-

sider other documented health behaviors known to influence infant
size, including maternal diet.27 Third, although infant birthweight
is the most widely used metric for infant size, it has limitations. This
metric is unable to capture vital details about infant size includ-
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ng tissue composition (i.e. fat and fat-free mass) that are key to
uture health risks of these neonates. Lastly, macrosomia is poorly
efined in the current literature. The birthweight thresholds that
efine macrosomia vary greatly in the literature (i.e. >4000, >4500,
5000 g).28,29 As such, it is possible that we inappropriately classi-
ed infants.

In the present study it was observed that higher levels of mater-
al PA, at least 90 min  per week, in the preconception and/or
renatal periods did not exhibit a modifying effect on the rela-
ionship between maternal BMI  and infant size. This was the first
tudy to evaluate this relationship and thus it provides impor-
ant information about these relationships and contributes to
he rapidly growing field of maternal-child health. Future studies
hould address the limitations of the present study. First, more pre-
ise assessments of maternal PA behavior and maternal and infant
nthropometrics are necessary. Second, future researchers should
nclude the assessment of metabolic biomarkers, such as serum glu-
ose and lipids. Evidence identifies these factors as the mechanisms
hat underlie these relationships; however, studies tend to exclude
hese parameters. In conclusion, the findings of this study provide
o evidence that mothers accumulating at least 90 min  of PA per
eek in the preconception or prenatal periods modified the associ-

tion between maternal BMI  and infant macrosomia. Despite these
ndings, scientific evidence shows that maternal participation in
A during pregnancy provides numerous maternal-infant health
enefits in the prenatal and postnatal periods.30

ractical implications

Maternal body mass strongly determines the size of an infant,
suggesting an increased risk of infant macrosomia among over-
weight and obese mothers.
Maternal physical activity prior to during pregnancy did not
attenuate this relationship.
The use of imprecise measurements for both maternal body mass
and behaviors and infant size, may  have resulted in the null find-
ings reported in this study.
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