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Abstract

Background: Maternal smoking during pregnancy is associated with offspring obesity. However, little is known about
whether maternal smoking in pregnancy predicts other offspring cardiovascular risk factors including waist circumference
(WQ), waist-hip-ratio (WHR), pulse rate (PR), systolic (SBP), and diastolic blood pressure (DBP).

Methods: We studied a sub-sample of 2038 (50% males) young adults who were born in Brisbane, Australia to investigate
the prospective association of maternal smoking during pregnancy with young adult cardiovascular risk factors. We
compared offspring mean BMI, WC, WHR, SBP, DBP and PR and the risk of being overweight and obese at 21 years by three
mutually exclusive categories of maternal smoking status defined as never smoked, smoked before and/or after pregnancy
but not in pregnancy or smoked during pregnancy and other times.

Results: Offspring of mothers who smoked during pregnancy had greater mean BMI, WC, WHR and PR and they were at
greater risk of being obese at 21 years compared to offspring of those mothers who never smoked. The mean of these risk
factors among those adult offspring whose mothers stopped smoking during pregnancy, but who then smoked at other
times in the child’s life, were similar to those mothers who never smoked. These results were independent of a range of
potential confounding factors.

Conclusion: The findings of this study suggest a prospective association of maternal smoking during pregnancy and
offspring obesity as well as PR in adulthood, and reinforce the need to persuade pregnant women not to smoke.
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Introduction [8-10] butnotall [7,11] studies showing a positive association. Most
studies of offspring of smokers have been conducted in pre-pubertal

Meta-analysis have shown that maternal smoking during children [9,10,12-17] but only a few in adults [18,19]. Most of these
pregnancy is consistently associated with overweight and obesity

in offspring from ages 3-33 years [1,2]. Further, infants of mothers
who smoked during pregnancy have a greater catch-up growth [3]
and such growth acceleration has been associated with increased
cardiovascular risk [4,5]. Overweight and obesity status in offspring
predict future cardiovascular risk [6]. Most of the studies which have
examined the prospective associations between maternal smoking

studies have used only BMI to indicate overweight or obesity status
in offspring, with few examining other measures of adiposity such as
lean mass [14] or waist circumference (WC) [11]. Further, none of
the studies have examined the association of maternal smoking
during pregnancy with future offspring PR, which is also receiving
recent attention as a cardiovascular risk factor [20]. Recently, Power
etal found that adults who had been exposed to tobacco in utero had

during pregnancy and offspring overweight and obesity are based on a higher adult BMI, WC, BP and cholesterol. However, except for
the measured/self-reported body mass index (BMI) and its

categories. Relatively less is known about longer term relationships
and whether maternal smoking in pregnancy predicts offspring
cardiovascular risk factors including central obesity, pulse rate (PR)
and blood pressure (BP) in adult offspring.

A few studies have investigated the association between prenatal
smoking exposure and high BP in the offspring [7-11], with some

BMI and WC, all the other associations were not statistically
significant after adjustment for postnatal confounders [11]. Hence,
further research on the long-term associations between prenatal
smoking exposure and cardiovascular disease risk is required to
establish whether any observed associations may be due to
Intrauterine or postnatal effects.
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In a previous study we found that maternal smoking during
pregnancy was associated with future adolescent BMI and obesity
[21]. Apart from this study none of the previous studies have
compared the offspring of mothers who smoked during pregnancy
with the offspring of mothers who were never smokers and
mothers who smoked at other times before or after pregnancy but
not during pregnancy. The aims of this study are to examine (i)
whether the magnitude of the association between maternal
smoking during the pregnancy and adolescent obesity diminished
or strengthened or remains the same with age (i.e. from 14 to 21
years) and (i) whether maternal smoking during pregnancy is
associated with young adults’ BMI, WC, BP and PR at 21 years of
age using an Australian community based large birth cohort study.

Materials and Methods

Participants

Data came from the Mater-University of Queensland Study of
Pregnancy (MUSP), which is a prospective study of 7,223 mother-
offspring pairs. Mothers received antenatal care at a major public
hospital in Brisbane between 1981 and 1983 and delivered a live
singleton child who was not adopted out before leaving hospital
[22,23]. Mothers and children have been followed-up prospec-
tively with maternal questionnaires being administered at first
antenatal clinic visit (FCV), 3-5 days post-delivery, 6 months, 5, 14
and 21 years after birth. At 21 years, mothers and young adults
completed a self administered questionnaire and MUSP research
staff undertook a physical assessment of a subsample of the
participants including the measurements of height, weight and BP.
In this paper, analyses were restricted to the 2038 mothers for
whom prospective data were available on self-reported smoking
status from pre-pregnancy to 14 years post delivery and where
data were available on measured height, weight, WC, WHR, BP
and PR for offspring at 21 years. Informed consent from the
mothers was obtained at all data collection phases of the study,
and from the youth at 14 and 21 years. Ethics committees at the
Mater Hospital and the University of Queensland approved each
phase of the study. Full details of the study participants and
measurements have been previously reported [22,23].

In general, participants lost to follow-up were more likely to be
males and of Asian and Aboriginal/Torres Strait Islander
background (all p-values<<0.001). Their mothers were more likely
to be teenagers, less educated, single or cohabitating, have three or
more children, used tobacco and alcohol during pregnancy and be
anxious and depressed at their first antenatal visit [22].

Maternal smoking during pregnancy

Smoking status was assessed at the FCV when the average
duration of gestation was 18-weeks, and then again 3-5 days after
delivery and at 6 months, 5, 14 and 21 years of follow-up. The
measurement of maternal smoking from pre-pregnancy to 14 years
post-delivery has been previously reported [21]. In the main
analysis, we grouped maternal smoking status into three mutually
exclusive categories: 1) never smoked (responded “no” at all stages
of the study); 2) smoked throughout pregnancy (responded “yes”
to the question on smoking at the first clinical visit and/or “yes” to
the question on smoking in the third trimester); and 3) smoked
before and/or after pregnancy but not during pregnancy
(responded “no” to the questions on smoking at the first clinical
visit and during the third trimester but “yes” to questions on
smoking before pregnancy and/or at any stage of follow-up).
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Measurement of outcomes

At the 21 year follow-up, offspring’s height was measured
without shoes using a portable stadiometer to the nearest
centimetre. Weight was measured in light clothing with a scale
accurate to 0.2 kg. T'wo measures of weight and height were taken
and the mean of these two measures was used in all analyses. BMI
(weight in kilograms divided by the square of height in meters i.e.
kg/m?) was categorized into normal (<25 kg/m?), overweight
(25-29 kg/m?) and obese (>=30 kg/m? using the WHO
classification of BMI cut-offs [24]. WC (in cm) and WHR were
measured at the same time using a standard protocol. WC was
categorized for males as follows: <94 cm as normal, 94-<102 cm
as overweight and 102 or more cm as obese; and for females as
follows: <80 c¢m as normal, 80—<<88 cm as overweight and 88 or
more cm as obese [25]. WHR was categorized for males as normal
if WHR<0.90, WHR: 0.90-<1.00 as overweight and
WHR>=1.00 as obese. For females as normal if WHR<0.80,
overweight if WHR: 0.80-<C0.85 and WHR> =85 as obese [25].
Both systolic blood pressure (SBP in mmHg) and DBP (mmHg)
were assessed at age 21 years with the participant rested and their
arm supported at chest level. Two readings were taken five
minutes apart, using the OMRAN HEM-703C automatic BP
device and with the appropriate cuff size for arm circumference.
Young adults were classified as normotensive (SBP<<120 and
DBP<80), pre-hypertensive (measured SBP 120-140 and DBP
80-90) and hypertensive (SBP>140 or DBP>90). Using the same
machine two readings of PR (beats per minute) were taken five
minutes apart. The mean of the two measurements for SBP, DBP
and PR were used in all analyses.

Measurements of confounders

The following maternal characteristics during pregnancy,
reported at FCV, were considered to be potential confounding
factors on the basis of their association with maternal smoking
during pregnancy and offspring cardiovascular risk factors:
maternal age, maternal education (did not complete secondary
school, completed secondary school, completed further/higher
education) and maternal pre-pregnancy BMI. Maternal pre-
pregnancy BMI was calculated based on the maternal measured
height at pregnancy and self-reported pre-pregnancy weight,
which was recorded at the study initiation from maternal
questionnaires. The child’s characteristics that were considered
as potential confounders or mediators were birth weight (measured
in grams), breastfeeding (categorized into three groups: never, <4
months, >=4 months, recorded at 6-month follow-up), child
gender (male or female), childhood diet and physical activity
patterns. Childhood diet and child physical activity data were
obtained from maternal report at the 14-years follow-up. Mother’s
were asked to report the frequency of their child’s consumption of
fast food, salad, soft drinks and red meat (all with response options
of rarely or never, at least 2 or 3 times a week, most days) and to
report the amount of time her child spent watching television
(<1 hour per day, 1 to <3 hour per day, 3 to <5 hour per day
and 5 or more hour per lday) and the amount of time they spent
on sports or exercise (4—7 days per week; 0-3 days per week).

Statistical analyses

We examined the association between maternal smoking
categorised into different mutually exclusive groups and offspring
cardiovascular risk factors at 21 years post-partum. The mean
BMI, WC, WHR, SBP, DBP and PR by three mutually exclusive
groups of maternal smoking were compared by one-way analysis
of variance and computing an F-test when the outcomes were
continuous assessments of cardiovascular risk factors (Table 1).
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smoking status during pregnancy (N =2038).
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Table 1. Young adult’s mean (SD) BMI, WC, WHR, SBP, DBP and PR at 21 years by three mutually exclusive categories of maternal

Maternal smoking status

Cardiovascular risk

Smoked before and/or

Smoked during

factors at 21 yrs Never smoked p-value*
after pregnancy pregnancy
Body mass index 23.82(4.49) 23.62(4.12) 24.32(4.68) 0.029
Waist circumference 80.83(11.62) 80.66(10.64) 82.22(12.06) 0.029
Waist-hip-ratio 0.82(0.77) 0.82(0.70) 0.83(0.08) 0.008
Systolic blood pressure 116.06(14.74) 115.69(14.37) 116.51(14.05) 0.696
Diastolic blood pressure 67.86(8.56) 67.70(8.27) 67.12(8.30) 0.173
Pulse rate 74.96(11.82) 74.68(11.32) 76.40(11.73) 0.021

doi:10.1371/journal.pone.0041106.t001

Statistical evidence for a difference in effect between males and
females was assessed by computing a likelihood ratio test of the
interaction with sex. As we found no statistical evidence that the
effect differed between the sexes, results are presented for males
and females combined.

As in the crude analyses, we found both SBP and DBP and its
categorization (i.e. normotensive, pre-hypertensive or hyperten-
sive) were not associated with the maternal smoking status; we did
not include them in the further multivariable analyses. A series of
multiple linear regression models (see footnotes to tables 1 and 2)
were used to determine the mean difference in BMI, WG, WHR
and PR by maternal smoking status in the three mutually exclusive
categories taking into account potential confounding or mediating
factors. Similarly, a series of multinomial regression models were
used to assess the association between maternal smoking status and
their offspring being overweight and obese at age 21 (table 3) by
the BMI, WC and WHR categories.

To test whether the association between maternal smoking status
and offspring PR was mediated by offspring BMI at 21 years, the
multivariable model was additionally adjusted for 21 years BMI. We
also performed the Sobel-Goodman mediation tests [26].

All analyses were undertaken using Stata version 11.0 (Stata
inc., Texas).

Results

Of 2038 participants for whom we have measured cardiovas-
cular risk factors and maternal self-reported smoking status over
21 vyears post-partum, 37.05% of mothers smoked during
pregnancy and at other time, 11.19% smoked before/after
pregnancy but not during pregnancy and the rest (51.77%) never
smoked. The mean (SD) BMI, WC, WHR, SBP, DBP and PR for
those young adults were 23.98 (4.52) kg/m?, 81.33(11.70) cm, 0.83
(0.08), 116.18(14.44) mmHg, 67.57(8.43) mmHg and 75.46(11.75)
BPM, respectively.

Table 1 shows the mean (SD) values of BMI, WC, WHR, SBP,
DBP and PR at age 21 years by maternal smoking categories.
Except for SBP and DBP, we found that the offspring of mothers
who smoked during pregnancy had significantly greater mean
BMI, WC, WHR and PR while offspring of mothers who smoked
at other times but not in pregnancy had similar mean BMI, WC,
WHR and PR to offspring of never smoking mothers.

Table 2 shows the mean difference in BMI, WC, WHR and PR at
age 21 years between offspring in each smoking group and offspring
in the reference group (never smoking), with adjustment for potential
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*We used an F test for comparing mean differences by three mutually exclusive categories of the maternal smoking status.

confounders or mediators in a series of multiple regression models.
Results are presented for the 1820 young adults with complete data
on all variables included in any of the multivariable models. In the
age- and sex-adjusted model (model 2), we found that the offspring of
mothers who smoked during pregnancy had a BMI, WC, WHR and
PR that was higher by 0.52 kg/m” (95% confidence interval: 0.08,
0.96), 1.47 (0.40, 2.54) cm, 0.01 (0.01, 0.02), and 1.27 (0.12, 2.44)
respectively, on average, than that of offspring of mothers who never
smoked. The BMI, WC, WHR and PR of offspring whose mothers
smoked at any other time but not during pregnancy was the same as
that for offspring of mothers who never smoked. Except, for PR,
adjustment for covariates did not substantively alter these associa-
tions. The association between maternal smoking status and
offspring PR at 21 years was partially mediated by the 21 year BMI.

Unadjusted and adjusted odds of becoming overweight and
obese at 21 years by the maternal smoking status are presented in
table 3. In the age- and sex-adjusted model, the offspring of
women who smoked throughout pregnancy had increased odds of
being obese (using BMI cut-off: odds ratio 1.37; 95% confidence
interval: 1.00, 1.89; WC cut-off: OR 1.28: 0.94, 1.70 and WHR
cut-off: OR 1.71; 1.21, 2.43) at age 21 years (table 3, model 2).
Adjustment for a range of potentially confounding or mediating
factors did not substantially alter these associations, except the
adjustment for maternal pre-pregnancy BMI which strengthened
the overall association.

When we repeated the analyses after removing the 62 women
who reported smoking before the birth of their child but at no
other time, the results did not differ from those presented here.
Similarly, when we repeated the analyses after removing the 27
women who reported smoking during their child’s pregnancy but
then quitting afterward, the results were not altered.

Discussion

In this study, based on the prospective follow-up of a mother
and-child cohort, we found that young adult BMI, WC, WHR, PR
and the prevalence of obesity were greater among offspring whose
mothers had smoked during pregnancy than among offspring
whose mothers had never smoked. We also found mean BMI,
WC, WHR, PR and the prevalence of obesity among young adults
whose mothers smoked before and/or after pregnancy but not
during pregnancy were similar to these outcomes in young adults
whose mothers had never smoked. Except for the PR, these
associations were robust after adjustment for a variety of
potentially confounding or mediating factors, including maternal
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pre-pregnancy BMI, childhood dietary patterns, television watch-
ing, and participation in sports. Both SBP and DBP were not
directly associated with maternal smoking during pregnancy.
Findings of this study may provide some evidence for a direct
association of maternal smoking in utero predicting later
development of cardiovascular risk factors including increased
adiposity, obesity and PR in offspring.

This prospective follow-up study of mother-offspring pairs,
extends the existing evidence on the relation between maternal
smoking in pregnancy and later obesity in childhood [1,2] to a
persistence of the effect into adult cardiovascular risk factors
including obesity, adiposity and PR in young adulthood. The
strength and magnitude of the association of maternal smoking in
pregnancy with offspring BMI (mean difference is 0.52 in age and
sex adjusted model) and obesity (OR 1.37 in age and sex adjusted
model) at 21 years are similar to a previous study where we
examined this relationship for adolescents (mean difference in
BMI was 0.56 and OR for obesity 1.42 in age and sex adjusted
model) [21]. We have added to the findings of other studies by
adjusting for a greater range of potentially explanatory factors,
including offspring diet, physical activity levels and TV watching,
and by being able to compare the offspring of mothers who
smoked during pregnancy with the offspring of both never smokers
and mothers who smoked at other times before or after pregnancy
but not during pregnancy.

@ PLoS ONE | www.plosone.org

Table 2. Mean difference (95% Confidence Interval) in BMI, WC, WHR and PR of young adults by three mutually exclusive
categories of maternal smoking status, adjusting for potential confounding factors (N=1820).
Maternal Smoking Status
Smoked before or after pregnancy but
Model No Never Smoked not during pregnancy Smoking during pregnancy
Mean difference in BMI (95% Confidence interval)
Model 1 0 —0.17 (—0.84,0.50) 0.54 (0.09,0.98)
Model 2 0 —0.23 (—0.90,0.44) 0.52 (0.08,0.96)
Model 3 0 —0.10 (—0.75, 0.54) 0.71 (0.28, 1.14)
Model 4 0 —0.08 (—0.73, 0.56) 0.73 (0.28, 1.17)
Mean difference in WC (95% Confidence interval)
Model 1 0 —0.32 (—2.06, 1.41) 1.37 (0.22, 2.51)
Model 2 0 —0.12 (—1.75, 1.51) 1.47 (0.40, 2.54)
Model 3 0 0.24 (—1.36, 1.84) 1.98 (0.91, 3.04)
Model 4 0 0.24 (—1.34, 1.84) 212 (1.02, 3.22)
Mean difference in WHR (95% Confidence interval)
Model 1 0 0 (—0.01,0.02) 0.01 (0.00,0.02)
Model 2 0 0.01 (—0,00.02) 0.01 (0.01,0.02)
Model 3 0 0.01 (—0.00.02) 0.01 (0.01,0.02)
Model 4 0 0.01 (—0.00 0.02) 0.01 (0.01,0.02)
Mean difference in PR (95% Confidence interval)
Model 1 0 —0.10 (—1.85, 1.65) 1.29 (0.14,2.44)
Model 2 0 —0.15 (—1.90, 1.60) 1.27 (0.12, 2.42)
Model 3 0 —0.24 (—2.06, 1.53) 1.15 (—0.01, 2.33)
Model 4 0 —0.27 (—2.04, 1.49) 0.98 (—0.24, 2.20)
Model 1: unadjusted.
Model 2: adjusted for age and sex.
Model 3: model 2 plus maternal age at first clinic visit, maternal education and maternal pre-pregnancy body mass index.
Model 4: model 3 plus birth weight (in grams), breastfeeding, maternal report of the child’s consumption of fast food, salad, soft drinks, and red meat, and maternal
report of the child’s amount of television watching and participation in sports and exercise.
doi:10.1371/journal.pone.0041106.t002

Though findings from this study support a prospective
association between future obesity, adiposity, PR and maternal
smoking in pregnancy, this is an observational study and other
explanations for the findings need to be considered. For example,
those mothers who cease smoking in pregnancy may be more
health conscious in relation to care of their child and may have a
greater commitment to cultivating a healthy lifestyle. That is
maternal attitude to health and unmeasured lifestyle differences
provide a possible alternative explanation of our findings. In our
study, adjustment for maternal reporting of children’s diet,
physical activity and TV watching did not substantively alter the
association, but we cannot rule out residual confounding including
maternal socioeconomic position or social class and offspring
genetic predisposition.

Overall, the association between maternal smoking during
pregnancy with offspring BMI, WC and WHR were stronger than
with offspring BP and PR. Although BP was not directly associated
with maternal pregnancy smoking, the direction and magnitude of
effect were similar to BMI. Maternal smoking may lead to
offspring BMI or obesity which indirectly influences offspring BP
and PR. We conducted Sobel-Goodman tests [26] to examine
whether offspring BMI at 21 years mediated the association
between maternal pregnancy smoking and offspring 21year PR.
This test showed a small indirect effect of 0.10 (direct effect 1.20
and total effect 1.30). The proportion of total effect mediated was
0.07, though it was statistically significant (p-value<<0.05).
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Table 3. Adjusted odds ratio (95% confidence interval) for overweight and obesity at age 21 years among offspring of mothers
who smoked throughout pregnancy or smoked before or after pregnancy but not during pregnancy as compared with the
offspring of mothers who never smoked (reference category).

Maternal Smoking Status

Smoked before or after pregnancy but

Model No Never Smoked not during pregnancy Smoking during pregnancy

BMI: OR (95% Cl)
Model 1
Normal 1 1 1 1 1
Overweight 1 0.86 (0.58, 1.26) 118 (0.93, 1.51)
Obese 1 0.79 (0.46,1.37) 1.38 (1.01, 1.90)
Model 2
Normal 1 1 1 1 1
Overweight 1 0.84 (0.57, 1.24) 1.18 (0.93, 1.51)
Obese 1 0.76 (0.44, 1.32) 137 (1.00, 1.89)
Model 3
Normal 1 1 1 1 1
Overweight 1 0.86 (0.58, 1.28) 125 (0.96, 1.61)
Obese 1 0.85 (0.48, 1.49) 1.60 (1.14, 2.25)
Model 4
Normal 1 1 1 1 1
Overweight 1 0.87 (0.58, 1.29) 1.28 (0.98, 1.67)
Obese 1 0.85 (0.48,1.51) 1.56 (1.10, 2.22)

WC: OR (95% CI)
Model 1
Normal 1 1 1 1 1
Overweight 1 1.00 (0.65,1.55) 1.20 (0.91, 1.60)
Obese 1 0.81 (0.48,1.35) 1.29 (0.96, 1.75)
Model 2
Normal 1 1 1 1 1
Overweight 1 0.95 (0.61, 1.48) 1.19 (0.89,1.58)
Obese 1 0.75 (0.45, 1.27) 1.28 (0.94,1.73)
Model 3
Normal 1 1 1 1 1
Overweight 1 1.02 (0.65,1.60) 1.29 (0.96, 1.75)
Obese 1 0.79 (0.46, 1.35) 1.44 (1.05,1.99)
Model 4
Normal 1 1 1 1 1
Overweight 1 1.02 (0.65,1.61) 131 (0.96, 1.79)
Obese 1 0.79 (0.46,1.36) 1.43 (1.02,2.00)

WHR: OR (95% Cl)
Model 1
Normal 1 1 1 1 1
Overweight 1 1.32 (0.92,1.89) 127 (1.00, 1.62)
Obese 1 0.93 (0.51, 1.69) 1.72 (1.23, 2.41)
Model 2
Normal 1 1 1 1 1
Overweight 1 132 (0.92, 1.89) 127 (1.00, 1.62)
Obese 1 0.85 (0.46, 1.57) 171 (1.21, 2.43)
Model 3
Normal 1 1 1 1 1
Overweight 1 1.34 (0.93, 1.92) 127 (1.00, 1.64)
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Maternal Smoking Status

Smoked before or after pregnancy but

Model No Never Smoked not during pregnancy Smoking during pregnancy
Obese 1 0.89 (0.48, 1.65) 1.87 (1.30, 2.70)
Model 4

Normal 1 1 1 1 1
Overweight 1 1.34 (0.93, 1.93) 1.21 (0.93, 1.57)
Obese 1 0.89 (0.48, 1.66) 1.79 (1.23, 2.60)

Model 1: unadjusted
Model 2: adjusted for age and sex

doi:10.1371/journal.pone.0041106.t003

Cigarettes contain multiple compounds [27,28] other than
nicotine, so establishing a precise mechanism linking maternal
smoking in pregnancy and later cardiovascular risk in offspring is
difficult. Neonatal exposure to nicotine however has been linked in
animal studies to increased post natal weight gain and adiposity
[29]. Other studies [30,31] suggest that nicotine may also affect
neurotransmitter levels and in-utero hypothalamic development
and function including longer term effects on appetite control.
Further studies using animal models may facilitate an understand-
ing of these mechanisms, the possible role of other chemicals
contained in cigarettes, and causal mechanisms linking pregnancy
cigarette exposure to later cardiovascular risk.

Mothers not attending the 21 year follow-up were more likely to
be non white and to have a lower level of education and family
income than participants. Attrition is unlikely to result in
significant attenuation of study findings. Children of mothers
who smoke during pregnancy are more likely to have adverse
physical and mental health outcomes [22,23] and it is unlikely that
the cigarette exposure in pregnancy and cardiovascular risk would
be non existent or in the opposite direction in non attendees to
that found in study children. The prevalence of overweight and
obesity of 34% in the MUSP study offspring at 21 years was
identical to the National Nutrition Survey. Self reporting of
cigarette smoking in pregnancy may be subject to bias. Given the
potential social stigma associated with smoking, this is most likely
to lead to an underreporting and for smoking mothers to be
included with non smoking mothers. This would lead to an
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attenuation of our results with the real effect size being larger than
that reported in this study.

Few women ceased smoking during pregnancy with the largest
study groups being those who never smoked and those smoking at
all study times. This suggests a need to focus interventions not only
on cigarette use in pregnancy but also primary prevention at the
time of smoking initiation.

Using longitudinal analyses of a mother and-offspring cohort,
we found that the young adult offspring of mothers who reported
having smoked during pregnancy were more likely to have higher
BMI, WC, WHR and higher PR than those whose mothers did
not smoke during pregnancy. Our findings suggest the possibility
of a direct association of maternal smoking in pregnancy on young
adult cardiovascular risk factors. These provide yet another
incentive for pregnant women to be persuaded not to smoke
and for young women to be encouraged to never take up smoking.
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