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Abstract

Background—Infant adiposity may be influenced by several environmental risk factors, but few
studies have explored these interactions.

Objective—To examine the interaction between exposure to secondhand smoke and
breastfeeding exclusivity on adiposity at age 5 months.

Methods—We studied 813 mother—offspring pairs from the longitudinal Healthy Start study. Fat
mass and fat-free mass were measured by air displacement plethysmography. Linear regression
analyses were used to estimate the association between household smokers (none, any) with fat
mass, fat-free mass, percent fat mass, weight-for-age z-score, weight-for-length z-score, and BMI-
for-age z-score as separate outcomes. Interaction terms between household smokers and
breastfeeding exclusivity (<5 months, =5 months) were added to separate models.

Results—The combination of exposure to secondhand smoke and a lack of exclusive
breastfeeding was associated with increased adiposity at age 5 months. For example, within the
not exclusively breastfed strata, exposure to secondhand smoke was associated with increased fat
mass (0.1 kg; 95% CI:0.0-0.2; p=0.05). Conversely, within the exclusively breastfed strata, there
was virtually no difference in fat mass between exposed and non-exposed infants (coefficient:-0.1;
95% Cl1:-0.3-0.1; p=0.25).

Conclusions—Our findings may inform new public health strategies with potential relevance for
both smoking cessation and obesity prevention.

Introduction

Childhood obesity continues to be a major global health problem.! In the United States
(U.S.), nearly one in four children will be classified as either overweight or obese by the
time they enter kindergarten.? This increasingly early onset suggests that obesity may be
primed in early life.3
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Exposure to secondhand smoke is a common early-life exposure that may contribute to
obesity risk,* Exposure to secondhand smoke is associated with a 30% increase in risk for
obesity,>8 independent of maternal smoking during pregnancy. These findings are supported
by experimental animal studies.®1% Although these associations are fairly consistent across
studies, no published studies have examined the association between exposure to
secondhand smoke and obesity among children younger than age 3 years or using a direct
measure of body composition.

A susceptible period in which exposure to secondhand smoke may have serious effects on
obesity is during lactation and breastfeeding.? It is well-established that any duration of
exclusive breastfeeding lowers future risk for obesity.12:13 Breast milk provides infants with
anti-inflammatory and antioxidant protection, which may counteract the adverse
physiologic responses induced by exposure to compounds found in tobacco smoke.1®
However, the potential role of breastfeeding as an effect modifier may be complicated by an
infant’s exposure to tobacco byproducts via breast milk,6 particularly if the mother is an
active smoker. At present, there is inconclusive evidence about the potential effect-
modifying role of exclusive breastfeeding on the association between exposure to
secondhand smoke and infant weight.17-18.19

In this analysis, we examined the association between exposure to secondhand smoke and
infant adiposity, incorporating a direct measure of body composition. We hypothesized that
exposure to secondhand smoke would be associated with increased adiposity and growth at
age 5 months, particularly among infants who were not exclusively breastfed.

Study population

The Healthy Start study recruited 1,410 pregnant women aged =16 years with singleton
pregnancies before 24 weeks of gestation from prenatal obstetrics clinics at the University of
Colorado Hospital between 2010 and 2014. Participants completed research visits during
early pregnancy (median 17 weeks), mid-pregnancy (median 27 weeks), immediately after
delivery (median 1 day), and at age 5 months. The original protocol included a phone
interview at age 5 months, which was converted to an in-person visit in January 2011.
Additional inclusion criteria for this study included infants born =37 weeks of gestation and
infants with complete size and body composition measures at birth and at age 5 months. All
women provided written informed consent. The study was approved by the Colorado
Multiple Institutional Review Board. The Healthy Start study was registered as an
observational study at clinicaltrials.gov as NCT02273297.

Secondhand smoke assessment

During the phone interview at age 5 months, mothers were asked to report the number of
adults in the household who were regular smokers. Responses to this question ranged from
zero to six. Due to the low number of responses in some of these categories, we
dichotomized this data into no household smokers and any household smokers.
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Infant adiposity

Fat mass, fat-free mass, and percent fat mass were calculated from total mass and volume
using whole body air displacement plethysmography (PEA POD, COSMED, Rome, Italy).
Weight was measured to the nearest 0.1g using a mobile digital baby scale (Seca 334,
Medical Measuring Systems and Scales, Hamburg, Germany). Length was measured to the
nearest 0.1 cm using a recumbent infant board with stadiometer (O’Leary Length Board,
Ellard Instrumentation Ltd, Monroe, Washington). Trained research personnel measured
each offspring outcome twice, with a third measurement taken when percent fat mass
differed by >2.0%, weight differed by >0.3 kg, or height differed by >0.5 cm. The average of
the two closest readings was used for analysis. Body mass index (BMI) was calculated by
dividing weight in kilograms by height in meters squared. Age- and sex-specific weight-for-
age, weight-for-length, and BMI-for-age z-scores were calculated using the 2006 World
Health Organization growth charts.20

Breastfeeding exclusivity

Covariates

Women reported patterns of infant feeding at the in-person visit at age 5 months. Women
were asked in separate questions if they were currently feeding their infant any breast milk,
had ever fed their infant formula, or were currently feeding their infant formula. The
majority of participants (=623, 77%) provided data on infant feeding on the same day that
offspring body composition was measured. The remaining 23% of women (n=190) provided
this information by phone up to 2 weeks prior to the in-person body composition
measurements. For these participants who reported exclusive breastfeeding at the time of the
phone interview (n=190, 23%), we used data collected using the same questions at an 18
month in-person visit to confirm that exclusive breastfeeding continued until the time of the
body composition measurements. The breastfeeding exclusivity variable was dichotomized
as exclusively breastfed from birth to age 5 months (if they answered yes to the first question
and no to the remaining questions) and not exclusively breastfed (if they indicated mixed or
formula feeding).

Mother and infant characteristics were collected during the research visits. Maternal age at
delivery was calculated by subtracting the participant’s date of birth from the date of
delivery. Household income in the previous year, maternal education, and maternal race and
ethnicity were obtained through study questionnaires. During the prenatal research visits,
mothers were asked to report any smoking during mid- to late-pregnancy, and at delivery.
For this analysis, we dichotomized maternal smoking during pregnancy as those who
reported smoking at any of the three prenatal research visits and mothers who did not report
smoking at any visit. Mothers were asked to self-report the age in which they first
introduced their child to various foods, such as rice cereal and pureed fruits/vegetables.
National guidelines advise that the introduction of solid foods be delayed until age 4
months.2! Therefore, we dichotomized mothers who reported introducing solid foods before
age 4 months and mothers who reported introducing solid foods at or after age 4 months.
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Statistical analyses

Linear regression analyses were used to estimate the association between exposure to
secondhand smoke with infant adiposity in separate models, with fat mass (kg), fat-free
mass (kg), adiposity (percent fat mass), weight-for-age z-score, weight-for-length z-score,
and BMI-for-age z-score as separate outcomes. For the interaction analyses, a product term
of household smokers (none, any) and breastfeeding exclusivity (<5 months, =5 months) was
added into the linear regression models.

Covariates were identified a priori based on the literature:18:19.21.22 maternal race/ethnicity
(non-Hispanic white, non-Hispanic black, Hispanic, other), maternal education (<high
school, high school diploma, some college), household income (<$40,000, $40,001 to
$70,000, >$70,000, missing or do not know), maternal smoking during pregnancy (yes, no),
offspring age at examination (months), offspring sex, age at introduction of solid foods (<4
months, =4 months), and the respective indicators at birth (e.g. fat mass at birth for model
examining fat mass at age 5 months). Adjusted means and beta coefficients with
corresponding 95% confidence intervals (Cls) were presented for the linear regression
models. An alpha level of 0.05 was used to determine statistical significance for all analyses
except interaction terms, which used an alpha level of 0.10.

Sensitivity analyses

Results

Maternal smoking during pregnancy is a strong risk factor for childhood obesity23 and may
explain some of the variability as exposure to secondhand smoke. Therefore, in sensitivity
analyses, we restricted our analyses to mothers who did not smoke during pregnancy to
identify the critical window of exposure.®

Of the 1,410 participants enrolled in Healthy Start, 1,102 participants were eligible for the 5-
month in-person visit when it was added to the protocol in 2011. Of the 1,102 participants
eligible, 925 participants completed the 5-month in-person visit (83% response rate). For the
z-score analyses, we excluded 49 participants who were born <37 gestational weeks, 28
participants who had a birth length <45 cm, which prevented calculation of the weight-for-
length z-score, and 35 participants who had missing data (self-report of household smokers,
n=6; gestational weight gain, n=4; gestational age at delivery, n=22; or birth length=3).
Therefore, 813 participants were included in the z-score analyses.

Of these 813 infants included in the z-score analyses, 9 participants declined PEA POD
measurements, 67 participants were excluded because the PEA POD was unavailable at the
5 month visit, 2 were excluded because infants exceeded the 10kg PEA POD weight limit,
and 39 participants were excluded because of missing PEA POD data at birth. Therefore,
696 participants were included in the body composition analyses.

Infants included in the z-score analyses (n=813) were similar to the eligible sample
(n=1,102) with respect to maternal age, pre-pregnancy BMI, gestational weight gain, race/
ethnicity, household income, education, maternal smoking during pregnancy, gestational age
at birth, infant sex, birth weight, and z-scores (see Supplemental Table S1). Infants included
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in the body composition analyses (n=696) were similar to the infants included in the z-score
analyses (n=813) with respect to maternal age, pre-pregnancy BMI, gestational weight gain,
race/ethnicity, household income, education, maternal smoking during pregnancy,
breastfeeding exclusivity, age at introduction of solid foods, infant sex, gestational age at
birth, birth weight, and z-scores (see Supplemental Table S1).

Maternal and infant characteristics are presented in Table 1. A majority of the participants
included in our study reported living with no household smokers at age 5 months (n=684,
84%). Women who reported any household smokers tended to be younger (p<0.01), were
more likely to have a household income <$40,000 per year (p<0.01), and were less likely to
be white (p<0.01) or to have graduated from high school (p<0.01). Women were similar
with respect to pre-pregnancy BMI (p=0.58) and gestational weight gain (p=0.15). Women
who reported any household smokers were more likely to have smoked during pregnancy
(p<0.01). Women who reported any household smokers were less likely to have exclusively
breastfed from birth to age 5 months (p<0.01) and more likely to have started solid foods
before age 4 months (p=0.02).

The gestational age at delivery was greater among women who reported no household
smokers (p=0.03). Infants born to women who reported no household smokers had higher
birth weights (p<0.01), fat-free mass (p<0.01), weight-for-age z-scores (p<0.01), weight-for-
length z-scores (p=0.04), and BMI-for-age z-scores (p<0.01). There was little apparent
difference in infant sex (p=0.16), fat mass at birth (p=0.18), or percent fat mass at birth
(p=0.42).

Main Effect Analyses

Table 2 presents the results for exposure to secondhand smoke as the main predictor of
infant adiposity. There was limited evidence of an association between exposure to
secondhand smoke and infant adiposity.

Interaction Analyses

The interaction p-values suggest that exposure to secondhand smoke is associated with
increased infant fat mass (kg), weight-for-age z-score, and BMI-for-age z-score only among
infants who were not exclusively breastfed (Table 3). For example, infants who lived with
any household smokers and were not exclusively breastfed had a 0.2-kg higher fat mass than
infants who lived with no household smokers and were exclusively breastfed (95% CI: 0.0,
0.5; p for interaction=0.07). Within the strata of infants who were not exclusively breastfed,
the adjusted mean fat mass was 0.2-kg higher among those who lived with any household
smokers as compared to those who lived with no household smokers (95% ClI: 0.0, 0.2;
p=0.05). Conversely, there was virtually no difference in the adjusted mean fat mass among
infants who were exclusively breastfed (adjusted beta coefficient: —0.1; 95% CI: -0.3, 0.1;
p=0.25). Similar patterns were also present for fat-free mass, percent fat mas, and the
weight-for-length z-score, but the interaction p-values were not statistically significant.
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Sensitivity Analyses

The results were similar when we excluded mothers who reported smoking during
pregnancy (n=59) from the analyses (results not presented).

Discussion

Our study provides evidence that the combination of exposure to secondhand smoke and a
lack of exclusive breastfeeding are associated with infant adiposity. Our results support the
hypothesis that breastfeeding exclusivity may reduce susceptibility to the obesogenic effects
of exposure to secondhand smoke. Given that future risk for obesity may manifest as early
as 2 months of age,2* our results are interesting and important.

The relevant literature on this topic is limited and the evidence is mixed. Two of the
published studies report that infants who were exclusively breastfed by smoking mothers
had an increased weight at age 1 years, the first using cross-sectional data among 333 U.S.
mother-infant pairsl’ and the second using longitudinal data among 23,571 mother-infant
pairs from the U.S. Collaborative Perinatal Project.1® A third published study found no
significant increase in weight status among infants who were exclusively breastfed by
smoking mothers, using longitudinal data from 2,151 mother-infant pairs in the
Netherlands.18 In contrast, our data suggest that the combination of any exposure to
secondhand smoke and a lack of exclusive breastfeeding is associated with infant adiposity.
There are several factors that could explain the discrepancies between the previously
published studies and with our study. First, the definition of exposure to secondhand smoke
varied. Two of the previous studies defined exposure in terms of self-report of maternal
smoking at a postnatal visit,17:18 whereas the U.S. Collaborative Perinatal Project used
maternal smoking during pregnancy as a proxy because postnatal smoking data was not
collected.1® Very few women in our study self-reported smoking at the time of
breastfeeding; therefore, we defined exposure in terms of household smokers. Second,
Shenassa et al.19 reported that exposure to tobacco byproducts specifically through
breastfeeding was associated with weight gain only among infants born small-for-gestational
age. Due to the limited number of infants in our sample who were born small-for-gestational
age, we were unable to examine these associations within this vulnerable subgroup,. Finally,
the discrepancy may be due to differences in outcome assessment. The previous studies
included infant weight status as the primary outcomes!?+18:19 whereas our study
incorporated a direct measure of body composition. Our study suggests that exposure to
secondhand smoke and a lack of exclusive breastfeeding act synergistically to influence
altered fat distribution, a finding that warrants further investigation.

The mechanisms through which breastfeeding may ameliorate the obesogenic effects of
exposure to secondhand smoke are unknown. Both breastfeeding and secondhand smoke
exposures are independently associated with obesity risk.>-8:12 Breastfeeding may reduce
the impact of secondhand smoke on obesity risk via behavioral mechanisms, such as appetite
regulation.14 Various data also support the role of breast milk in minimizing the oxidative
stress2® and inflammatory responses?® induced by exposure to secondhand smoke. It is
possible that biological and behavioral mechanisms work together to increase infant
adiposity.
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The primary limitation of our study is the use of self-reported measures. Self-report of
household smokers may underestimate exposure due to reporting bias and the inability to
capture exposures outside of the home (e.g. daycare, other households).2 Previous work has
examined the associations of self-reported and biological markers of exposure to
secondhand smoke with obesity among 6-19 year olds.8 Compared to the biological
markers, self-report of household smokers tended to underestimate exposure and
underestimate the association between exposure to secondhand smoke and obesity.
Therefore, non-differential misclassification of the exposure in our study may have
attenuated the effect estimates. Similarly, mothers may have under-reported a lack of
exclusive breastfeeding due to social desirability bias.28 A distinct advantage of Healthy
Start is the use of repeated assessments with a short recall period, which has been shown to
provide more accurate measures of breastfeeding exclusivity.28 Regardless, our effect
estimates may be more conservative than would be expected if mothers had reported the
duration of exclusive breastfeeding and the number of household smokers with 100%
accuracy.

Another limitation of our study is that infants who lived with any household smokers were
more likely to have other known risk factors for obesity (e.g. lower household income, less
maternal education). Although our models adjusted for these covariates, we acknowledge
that some potential for residual confounding remains. Finally, body composition
measurements were not available for the entire cohort, which resulted in reduced statistical
power.

An important strength of our approach is the use of a direct measure of body composition.
Air-displacement plethysmography is an accurate and useful method for directly measuring
body composition among infants.2? This method has been validated against the gold
standard hydrodensitometry and the four-compartment model.2° Additionally, the
prospective cohort design enabled us to collect detailed data about maternal smoking during
pregnancy and other covariates that are not often available in other cohort studies, such as
age at introduction of solid foods. By adjusting for these covariates, our results may provide
a better characterization of the independent role of postnatal exposure to secondhand smoke
on infant adiposity.

Conclusions

Many smoking cessation programs are designed to encourage mothers and their partners to
quit smoking during pregnancy. Although many women successfully quit smoking during
pregnancy, smoking relapse during the postpartum period is common.30 Considering the
serious health consequences for infants, it is imperative to promote smoking cessation
before, during, and after pregnancy for mothers and other adults within the household. A key
strategy for preventing smoking relapse in the postpartum period is to encourage
breastfeeding, which has been shown to extend the timing of smoking relapse later into the
postpartum period.3? We provide evidence that exclusive breastfeeding may also mitigate the
obesogenic effects of exposure to secondhand smoke on infant adiposity. Our findings may
inform new public health strategies with potential relevance for both smoking cessation and
obesity prevention.
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Acknowledgments

Fu

nding source: This work was supported by the National Institutes of Health (RO1DK076648, UL1TR001082,

R01GM121081).

BFM performed the statistical analyses and wrote the manuscript. KAS, APS, BMR, DHG, and BFM contributed to
the data acquisition and interpretation. BMR and DHG provided suggestions for statistical analysis. DD, KAS,
APS, BMR, and DHG provided critical revisions to the manuscript. All authors read and approved the final
manuscript.

References
1.

10

11.

12.

13.

Wang Y, Lobstein T. Worldwide trends in childhood overweight and obesity. Int J Pediatr Obes.
2006; 1(1):11-25. [PubMed: 17902211]

. Ogden CL, Carroll MD, Kit BK, Flegal KM. PRevalence of childhood and adult obesity in the

united states, 2011-2012. JAMA. 2014; 311(8):806-814. [PubMed: 24570244]

. Oken E. Maternal and child obesity: the causal link. Obstet Gynecol Clin North Am. 2009; 36(2):

361-377. ix—x. [PubMed: 19501319]

. Behl M, Rao D, Aagaard K, et al. Evaluation of the association between maternal smoking,

childhood obesity, and metabolic disorders: a national toxicology program workshop review.
Environ Health Perspect. 2013; 121(2):170-180. [PubMed: 23232494]

. Raum E, Kupper-Nybelen J, Lamerz A, Hebebrand J, Herpertz-Dahlmann B, Brenner H. Tobacco

smoke exposure before, during, and after pregnancy and risk of overweight at age 6. Obesity. 2011;
19(12):2411-2417. [PubMed: 21617637]

. von Kries R, Bolte G, Baghi L, Toschke AM. Group GMES. Parental smoking and childhood

obesity--is maternal smoking in pregnancy the critical exposure? Int J Epidemiol. 2008; 37(1):210—
216. [PubMed: 18056122]

. Wen X, Shenassa ED, Paradis AD. Maternal smoking, breastfeeding, and risk of childhood

overweight: findings from a national cohort. Matern Child Health J. 2013; 17(4):746-755.
[PubMed: 22714798]

. Moore BF, Clark ML, Bachand A, Reynolds SJ, Nelson TL, Peel JL. Interactions between diet and

exposure to secondhand smoke on the prevalence of childhood obesity: results from NHANES,
2007-2010. Environ Health Perspect. 2016 Aug; 124(8):1316-22. Epub 2015 Dec 29. DOI:
10.1289/ehp.1510138 [PubMed: 26713774]

. Holloway AC, Lim GE, Petrik JJ, Foster WG, Morrison KM, Gerstein HC. Fetal and neonatal

exposure to nicotine in Wistar rats results in increased beta cell apoptosis at birth and postnatal
endocrine and metabolic changes associated with type 2 diabetes. Diabetologia. 2005; 48(12):2661—
2666. [PubMed: 16270195]

. Gao YJ, Holloway AC, Zeng ZH, et al. Prenatal exposure to nicotine causes postnatal obesity and
altered perivascular adipose tissue function. Obesity research. 2005; 13(4):687-692. [PubMed:
15897477]

Banderali G, Martelli A, Landi M, et al. Short and long term health effects of parental tobacco
smoking during pregnancy and lactation: a descriptive review. J Transl Med. 2015; 13:327.
[PubMed: 26472248]

Modrek S, Basu S, Harding M, et al. Does breastfeeding duration decrease child obesity? An
instrumental variables analysis. Pediatr Obes. 2016

Silveira JA, Colugnati FA, Poblacion AP, Taddei JA. The role of exclusive breastfeeding and sugar-

sweetened beverage consumption on preschool children’s weight gain. Pediatr Obes. 2015; 10(2):
91-97. [PubMed: 24917128]

14. Bartok CJ, Ventura AK. Mechanisms underlying the association between breastfeeding and

obesity. Int J Pediatr Obey. 2009; 4(4):196-204.

Pediatr Obes. Author manuscript; available in PMC 2018 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Moore et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Page 9

Romieu I, Garcia-Esteban R, Sunyer J, et al. The effect of supplementation with omega-3
polyunsaturated fatty acids on markers of oxidative stress in elderly exposed to PM(2.5). Environ
Health Perspect. 2008; 116(9):1237-1242. [PubMed: 18795169]

Luck W, Nau H. Nicotine and cotinine concentrations in serum and milk of nursing smokers. Br J
Clin Pharmacol. 1984; 18(1):9-15. [PubMed: 6743492]

Little RE, Lambert MD 3rd, Worthington-Roberts B, Ervin CH. Maternal smoking during
lactation: relation to infant size at one year of age. Am J Epidemiol. 1994; 140(6):544-554.
[PubMed: 8067348]

Boshuizen HC, Verkerk PH, Reerink JD, Herngreen WP, Zaadstra BM, Verloove-Vanhorick SP.
Maternal smoking during lactation: relation to growth during the first year of life in a Dutch birth
cohort. Am J Epidemiol. 1998; 147(2):117-126. [PubMed: 9457000]

Shenassa ED, Wen X, Braid S. Exposure to Tobacco Metabolites via Breast Milk and Infant
Weight Gain: A Population-Based Study. J Hum Lact. 2016; 32(3):462-471. [PubMed: 26644421]
WHO. Group WMGRS. WHO Child Growth Standards: Length/height-for-age, weight-for-age,
weight-for-length, weight-for-height and body mass index-for-age: Methods and development.
Geneva: 2006.

American Academy of Pediatrics Committee on Nutrition. Pediatric Nutrition Handbook. 6. EIk
Grove Village, IL: American Academy of Pediatrics; 2008.

Bider-Canfield Z, Martinez MP, Wang X, et al. Maternal obesity, gestational diabetes,
breastfeeding and childhood overweight at age 2 years. Pediatr Obes. 2017; 12(2):171-178.
[PubMed: 26956226]

Li L, Peters H, Gama A, et al. Maternal smoking in pregnancy association with childhood adiposity
and blood pressure. Pediatr Obes. 2016; 11(3):202-209. [PubMed: 26178147]

Roy SM, Spivack JG, Faith MS, et al. Infant BMI or weight-for-length and obesity risk in early
childhood. Pediatrics. 2016 May.137(5) pii: €20153492. doi: 10.1542/peds.2015-3492

Youn JY, Siu KL, Lob HE, Itani H, Harrison DG, Cai H. Role of vascular oxidative stress in
obesity and metabolic syndrome. Diabetes. 2014; 63(7):2344-2355. [PubMed: 24550188]

Pope CA 3rd, Dockery DW. Health effects of fine particulate air pollution: lines that connect. J Air
Waste Manag Assoc. 2006; 56(6):709-742. [PubMed: 16805397]

Al-Delaimy WK, Willett WC. Measurement of tobacco smoke exposure: comparison of toenail
nicotine biomarkers and self-reports. Cancer Epidemiol Biomarkers Prev. 2008 May; 17(5):1255-
61. DOI: 10.1158/1055-9965.EPI-07-2695 [PubMed: 18483348]

Greiner T. Exclusive breastfeeding: measurement and indicators. Int Breastfeed J. 2014 Oct
20.9:18.doi: 10.1186/1746-4358-9-18 [PubMed: 25349624]

Ma G, Yao M, Liu Y, et al. Validation of a new pediatric air-displacement plethysmograph for
assessing body composition in infants. Am J Clin Nut. 2004; 79(4):653-660.

Kendzor DE, Businelle MS, Costello TJ, et al. Breast feeding is associated with postpartum
smoking abstinence among women who quit smoking due to pregnancy. Nicotine Tob Res. 2010;
12(10):983-988. [PubMed: 20713441]

Pediatr Obes. Author manuscript; available in PMC 2018 August 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Moore et al.

Page 10

1) What isalready known about this subject?

Epidemiologic studies indicate that exposure to secondhand smoke may increase future
risk for obesity by at least 30%, independent of maternal smoking during pregnancy.
Although these associations are fairly consistent across studies, no published studies have
examined the impact of exposure to secondhand smoke on adiposity among children
younger than age 3 years or using a direct measure of body composition. Furthermore,
the potential interactions between exposure to secondhand smoke and breastfeeding
exclusivity have not been examined thoroughly.

2) What doesthis study adds?

We provide evidence that breastfeeding exclusivity for 5 months may mitigate the effects
of exposure to secondhand smoke on infant adiposity. Our findings may inform new
public health strategies with potential relevance for both smoking cessation and obesity
prevention.
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