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Abstract

Introduction—Growing evidence suggests that exposure to childhood adversity may influence 

obesity across the life course. High maternal weight complicates pregnancy and increases the risk 

of child obesity. This study examined the association between maternal childhood adversity and 

pregnancy-related weight in a large U.S. sample.

Methods—Data on 6,199 pregnancies from 2,873 women followed from 1979 to 2012 by the 

National Longitudinal Survey of Youth 1979 were analyzed in 2014. Associations between three 

adversity exposures before age 18 years (history of physical abuse, alcohol problems, or mental 

illness in the household) and two maternal weight outcomes (prepregnancy obesity and excessive 

gestational weight gain) were modeled separately using survey-adjusted log-binomial models.

Results—After adjusting for race/ethnicity and early life socioeconomic factors, childhood 

physical abuse was associated with a 60% increase in the risk of prepregnancy obesity (adjusted 

risk ratio [RR]=1.6, 95% CI=1.1, 2.2). Household alcohol abuse was associated with a 30% 

increase in prepregnancy obesity (RR=1.3, 95% CI=1.0, 1.7), as was household mental illness 

(RR=1.3, 95% CI=0.8, 1.9), but the mental illness exposure was not significant. Physical abuse 

and household alcohol abuse were associated with a significant 20% increase in the risk of 

excessive gestational weight gain; mental illness was not.
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Conclusions—Adversity in early life may affect maternal weight before and during pregnancy. 

Screening and treating women of reproductive age for childhood adversity and its negative effects 

could significantly reduce obesity-related health outcomes for women and their children.

Introduction

Maternal prepregnancy obesity and excessive gestational weight gain (GWG) increase 

pregnancy complications, long-term maternal obesity, and obesity in the next generation.1,2 

One third of U.S. women are obese,3 8% are extremely obese,3 and at least 40% gain 

excessive weight during pregnancy.4 As the childbearing years may represent a critical 

window in which to address obesity prevention for women, identifying high-risk women is 

imperative. However, there is a scant evidence base for preconceptional weight 

interventions, and lifestyle intervention trials to prevent excessive GWG have yielded 

inconsistent results.5,6 Prevention and treatment of obesity is challenging, and new research 

is needed to identify biological, psychological, and social risk factors for obesity across the 

life course, including during pregnancy.7

There is growing evidence that a history of exposure to physical, emotional or sexual abuse, 

or neglect or household dysfunction before age 18 years (adverse childhood experiences 

[ACEs]) is both common8 and a risk factor for obesity and many chronic diseases in adults.9 

However, only two small studies in select populations have investigated the association 

between ACEs and pregnancy-related weight.10,11

This study investigated associations between three specific self-reported ACE exposures 

(physical abuse, alcohol abuse in the household, and mental illness in the household) and 

two measures of pregnancy-related weight (prepregnancy obesity and excessive GWG) in a 

large U.S. sample overall and within subgroups.

Methods

Study Sample

The National Longitudinal Survey of Youth 1979 (NLSY79) is a longitudinal study of 

12,686 women and men aged 14–22 years enrolled in 1979 with an oversampling of black 

and Hispanic participants, which has been previously described in detail.12 Participants were 

surveyed every year through 1994 and every 2 years from 1996 to 2012. Beginning in 1986, 

data on women’s pregnancies were collected in the NLSY79 Children and Young Adult 

Survey.12 Data were collected retrospectively for pregnancies prior to 1986. The eligible 

sample (6,849 pregnancies from 3,097 mothers) included non-Hispanic white, non-Hispanic 

black, and Hispanic women with at least one singleton birth with complete information to 

calculate prepregnancy BMI and GWG, as well as complete information for ACE exposures. 

The complete case sample included 6,199 pregnancies from 2,873 mothers.

Measures

In the most recent survey year (2012), three questions selected from the ACE module from 

the U.S. Behavioral Risk Factor Surveillance System survey were added to the NLSY79 

survey.13 NLSY79 participants were asked to recall their exposure to physical abuse, 
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household alcohol abuse, and household mental illness before age 18 years using the 

following questions:

1. How often did a parent or adult in your home ever hit, beat, kick or physically harm 

you in any way? Do not include spanking. Would you say never, once, or more 

than once?

2. Did you live with anyone who was a problem drinker or alcoholic?

3. Did you live with anyone who was depressed, mentally ill, or suicidal?

Ninety-nine percent of the respondents answered the ACE questions. Household alcohol 

abuse and household mental illness responses were used as collected (yes/no) and responses 

to the question about history of physical abuse, originally collected in three categories 

(never, once, or more than once), were dichotomized as yes/no (yes if reporting abuse two or 

more times; no otherwise) to capture recurrent/chronic physical abuse.

Women recalled their prepregnancy and delivery weights for pregnancies through 1986 and 

self-reported their weights at the first survey after each pregnancy for pregnancies after 

1986. Prepregnancy BMI (weight [kg]/height [m2]) was calculated using the height reported 

closest to the pregnancy and recalled prepregnancy weight; obesity was categorized as BMI 

≥30.14 The self-reported height data were regression-calibrated using error data from the 

National Health and Nutrition Examination Survey.15 Measurement error in the recalled 

prepregnancy weight was assessed by comparing this measure to the BMI reported at the 

closest previous survey prior to that pregnancy. Because they were similar, the recalled 

prepregnancy BMI data were utilized in the statistical models. Weight gain for each 

pregnancy was calculated as the difference between recalled prepregnancy weight and 

weight at delivery and then categorized as inadequate gain, adequate gain, or excessive gain 

according to the 2009 IOM guidelines.4

Potential confounding variables were selected a priori and included race/ethnicity (white, 

black, Hispanic), the participant’s childhood SES as measured by her mother’s education 

level (less than high school, high school, more than high school), having lived in an urban 

location as a child, and foreign birth. All covariates were self-reported in 1979.

Statistical Analysis

Bivariate analyses examined the distribution of maternal characteristics and pregnancy-

related variables by the three ACE exposures: physical abuse, household alcohol abuse, and 

household mental illness. Log-binomial models were utilized to estimate adjusted risk ratios 

of the associations between each measure of childhood adversity and prepregnancy obesity 

and excessive GWG separately, adjusting for the covariates listed above. Interaction terms 

were included to test whether race/ethnicity, childhood SES, or parity (primiparous/

multiparous) modified the observed associations; these were considered significant and 

retained in final models if p<0.1. In accordance with the complex survey design, all models 

included custom sampling weights to make the results nationally representative and 

accounted for clustering by primary sampling units. Identical models using generalized 

estimating equations were also run to account for multiple pregnancies per woman. Because 

the point estimates from both sets of models were similar, the results from the survey-
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adjusted models are presented because these models explained more variance and are 

nationally representative.

Several sensitivity analyses were conducted to test the robustness of the observed 

associations. Physical abuse was analyzed as collected (zero, one, or two or more 

exposures). Models adjusting for all three adversity exposures were also run to assess the 

impact of co-occurrence of ACEs. Models with BMI ≥25 (overweight and obese) and BMI 

≥35 (severe obesity) as secondary outcomes were also examined. Additional GWG models 

were adjusted for prepregnancy BMI. The IOM GWG guidelines are for term births.4,16 As 

12% of the sample delivered before 37 weeks, the GWG analyses were also conducted in the 

sample restricted to full-term births.

Finally, missing data were addressed by multiple imputation of missing covariate data 

(0.3%–6.3%) to assess their impact on observed associations. Ten data sets with imputed 

values for relevant covariates were created using the chained imputation program in 

Stata,17,18 accounting for complex survey design using custom sampling weights and for 

clustering within primary sampling units at the estimation stage. Because the results did not 

differ by using multiple imputation, complete case analyses are presented.

All analyses were conducted in 2014 using Stata, version 13 and all reported p-values are 

twosided. This study was approved by the University of California Berkeley’s Committee 

for the Protection of Human Subjects.

Results

After excluding observations with missing data on childhood adversity exposures, 

prepregnancy BMI, GWG, and relevant covariates, 6,199 pregnancies from 2,873 women 

were available for analyses. The majority of the analytic sample was white (78%), 15% were 

black, and 7% were Hispanic (Table 1). Nine percent of the cohort was obese and 38% 

gained excessive weight during pregnancy.

Comparison of BMI based on reported weight at the closest interview preceding the 

pregnancy with the recalled prepregnancy BMI measure suggested a significant difference in 

mean BMI by paired t-test (0.34 kg/m2); however, the correlation between the two measures 

was 0.9. Based on the two measures, the proportion of obese women was similar (9.8% vs 

9.2%) and 85% of those categorized as obese using the previous reported weight were 

similarly categorized using the prepregnancy recalled weight, indicating high agreement 

between the measures.

Table 1 shows that ACE exposure was more often reported by white women and less often 

by black women and more often reported by women with prepregnancy obesity and 

excessive GWG. Physical abuse in childhood was more common in women born outside the 

U.S. Women whose mothers had at least a high school education reported higher prevalence 

of household mental illness.

Thirteen percent of participants reported being physically abused prior to age 18 years, 

about a quarter reported household alcohol abuse, and 11% reported household mental 
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illness. Two thirds of participants reported no history of these childhood adversities and only 

3% reported exposure to all three types of adversity. Table 2 also displays the co-occurrence 

of the three adversities.

Table 3 shows results of separate models for each of the three exposures (compared with 

women without the same exposure) with maternal obesity or excessive GWG outcomes. 

Reported exposure to at least two events of childhood physical abuse was associated with a 

60% increase in the risk of prepregnancy obesity; one episode of physical abuse was not 

associated with maternal obesity (data not shown). Both household alcohol abuse and 

household mental illness were associated with a 30% increase in risk of maternal obesity; 

however, the increase associated with household mental illness was not statistically 

significant. None of the exposures were associated with maternal obesity when maternal 

weight was defined as BMI ≥25 or BMI ≥35.

Table 3 also shows that both exposure to physical abuse and household alcohol abuse were 

independently associated with a 20% increase in the risk of excessive GWG, whereas 

household mental illness exposure was not. Excluding preterm births and additionally 

adjusting for prepregnancy BMI yielded similar results. Physical abuse experienced once 

was not related to excessive GWG.

Results were consistent when simultaneously adjusted for all three types of childhood 

adversity. There was no evidence of effect measure modification by race/ethnicity, 

childhood SES, or first pregnancy.

Discussion

In this racially diverse, nationally representative sample, a history of physical abuse or 

household alcohol abuse in childhood was associated with prepregnancy obesity and 

excessive GWG. This was independent of race/ethnicity and childhood SES, and did not 

vary by these factors or by parity. The prevalences of childhood exposure to physical abuse 

at least twice (13%) and alcohol abuse at home (23%) reported by NLSY79 women are 

similar to those recalled by women in a 2009 Behavioral Risk Factor Surveillance System 

study of ACEs in five states collected by CDC, which estimated a prevalence of 15% for 

physical abuse and 31% for household substance abuse (data on alcohol problems alone 

were not reported).19 NLSY79 women reported half the prevalence of childhood exposure to 

household mental illness as compared with the Behavioral Risk Factor Surveillance System 

sample (11% vs 22%); perhaps this lower prevalence and its reduced power explains the 

lack of significant associations between household mental illness and either maternal weight 

outcome. Nonetheless, two of the three childhood adversity questions assessed were 

associated with increased risk of prepregnancy obesity and excessive GWG. Though 

additional studies are needed to better understand whether household mental illness 

increases maternal weight, the results of this study suggest that ACEs may be an important 

risk factor for both prepregnancy obesity and excessive GWG.

A recent meta-analysis of 41 studies, including almost 200,000 participants, concluded that 

childhood maltreatment was associated with a 30% increase in the odds of developing 
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obesity in adulthood.20 However, a review of the literature identified only two previous 

studies that examined history childhood adversity and adult weight specifically in 

childbearing women.10,11 These studies utilize the Childhood Trauma Questionnaire, which 

comprehensively assesses recalled intensity of childhood physical, emotional, and sexual 

abuse, and physical and emotional neglect. In one study, moderate to severe emotional and 

physical abuse were associated with greater than twice the odds of prepregnancy obesity,10 

whereas in the second, a higher Childhood Trauma Questionnaire score was associated with 

an elevated risk of both prepregnancy obesity and excessive GWG only among women with 

elevated anxiety or depression during pregnancy.11 Both studies were conducted in small, 

select groups of high-risk women attending prenatal clinics and neither adjusted for early 

life maternal social factors. The current study extends their findings to a large, diverse, 

national sample and suggests that associations between childhood adversity and maternal 

weight are independent of several other early life maternal factors.

Mechanisms that explain the relationship between ACE exposure and obesity are not yet 

well understood. Chronic stressors in early life may result in overactivation of the 

hypothalamic–pituitary axis, which may lead to appetite dysregulation and accumulation of 

visceral fat or decreased impulse control and compulsive eating.21 A recent study reported 

that ACEs were associated with food addiction in adult women.22 Using food in response to 

stress23 and eating comfort foods21 are types of coping strategies that individuals who have 

experienced childhood adversity may use to ease emotional discomfort. These behaviors 

may explain why some women begin pregnancy obese, and why the extra stresses of 

pregnancy might make some women susceptible to gaining excessive weight. There is also 

evidence that childhood maltreatment affects patterns of DNA methylation in children, 

which may cause epigenetic changes in physiology and behavior that persist across the life 

course.24

Implications

These findings that early life adversity increases risk of maternal obesity suggest that 

identifying women during or ideally before pregnancy may offer an important new pathway 

for promoting healthy weight. Primary care physicians, obstetrician–gynecologists, and 

pediatricians are well positioned to identify exposure to childhood adversity in women of 

childbearing age as part of their delivery of care, with the goal of preventing unhealthy 

weight gain and promoting health for women and their children.31–33 Though a recent study 

suggests that tools are available to make prenatal screening for psychosocial risks 

achievable,34 less than one third of physicians screen female patients for childhood abuse.31 

This suggests that additional awareness, training, and support are needed to help providers to 

engage with their patients on this sensitive issue.31

Development of appropriate interventions to address ACEs is critical. A recent paper 

proposes a framework and strategies for trauma-informed primary care.35 For women who 

have experienced traumatic childhood events, traditional weight control approaches limited 

to nutritional and physical activity counseling, without addressing trauma, will likely fall 

short. This may explain why intervention trials to prevent excessive GWG often meet with 

limited success.5,6 There is preliminary evidence to suggest that targeted psychoeducational 
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intervention for pregnant women with post-traumatic stress disorder improves labor and 

delivery outcomes and postpartum mental health.36 Future studies should investigate 

whether such targeted strategies could be extended to women who do not necessarily meet 

criteria for post-traumatic stress disorder but who experienced maltreatment or other adverse 

family events in early life.

Limitations

This study has several limitations. NLSY79 participants recalled exposure to childhood 

adversity as mid-life adults, and their self-reports cannot be validated, which is a limitation 

of all ACE studies, though responses to ACE questions have been reported to be 

reproducible.25 It is notable that the prevalence of both recalled physical abuse and 

household alcohol abuse in NLSY79 are consistent with national estimates.8 There is 

evidence that self-reports of ACEs may be under-reported,26 suggesting that these results 

may be conservative. Because NLSY79 participants recalled ACE exposure in mid-life, long 

after they reported their pregnancy weight data, recall bias may be reduced. Owing to time 

constraints, the NLSY79 survey included only three measures of childhood adversity and 

did not assess severity of abuse; therefore, this study could not capture and assess the entire 

range and intensity of ACE exposures or assess cumulative exposure using an ACE score.26 

However, these results are similar to the two previous studies that collected measures that 

address severity as well as a greater range of exposures.10,11 Furthermore, negative 

childhood experiences may occur together, and the three investigated here may be proxies 

for other adversities not studied.27

Like previous studies,10,11 data on maternal prepregnancy obesity and GWG were self-

reported. Self-reported prepregnancy weight and delivery weight are highly correlated with 

measured weight from medical records, though some women may be misclassified with 

respect to obesity and excessive GWG.28,29 No measured data were available to validate 

these weights, but an assessment of the reliability of recalled prepregnancy weight using 

self-reported measures at the wave just 1–2 years prior to pregnancy suggested reasonable 

agreement. In this sample, where almost 90% of births were after 37 weeks, a relationship 

between child adversity and excessive GWG was found overall and when restricted to term 

births, but the authors did not have a valid measure of GWG (e.g., z-scores30 from an 

appropriate reference base for NLSY79) to allow differentiation of excessive GWG by 

length of pregnancy. This GWG finding therefore requires future confirmation in samples 

that both include the full range of gestational ages at birth and a gestational age–specific 

measure of GWG to ensure that the association with child adversity found here holds in both 

preterm and term births. Finally, data on possible biological markers of early stress 

exposure, treatments received, current mental health and lifestyle behaviors were not 

available.

The limitations of this study highlight several future research directions to fully understand 

the role of childhood adversity in pregnancy-related weight outcomes. Future studies should:

1. use measured weights;

2. collect data on a range of possible early life maternal socioeconomic and 

behavioral factors;
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3. investigate important pathways, including mediation by maternal lifestyle and 

psychosocial factors; and

4. include data on both individual ACE exposures as studied here as well as the full 

range of childhood adversities to identify the most important early life risk factors 

for pregnancy-related obesity and weight gain.

Conclusions

Though the focus of this study was promoting healthy weight, screening and treating women 

before and during pregnancy for issues related to childhood adversity would likely extend 

benefits to ensuring an optimal environment for their children’s emotional, social, and 

physical development. Although the most obvious way to prevent negative effects of 

childhood adversity is to ensure that no child is harmed or neglected, childhood 

maltreatment has been shown to be transgenerational,37 with children of abused parents 

more likely to be abused themselves. Screening for and treating ACEs in pregnancy could 

offer an important way to break this cycle by promoting a healthy pregnancy and improving 

mothers’ mental health during pregnancy or when their children are infants. There is an 

urgent need for research aimed at considering stress in early life as well as across the life 

course. An important next step is the design and testing of efficient, short-term, and cost-

effective programs and policies to improve maternal health during prenatal and primary 

care.
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Table 1

Distribution of Individual-Level and Pregnancy Characteristics by Adverse Childhood Experiences

Physical abuse
(%)

Alcohol abuse
(%)

Mental illness
(%)

Total No Yes No Yes No Yes

Individual characteristics (N=2,873)

Race/ethnicity

  White 78 77 80 76 82 76 87

  Black 15 16 10 17 11 17 8

  Hispanic 7 6 10 7 7 7 5

Maternal mother's education

  Less than high school 37 36 42 36 38 37 31

  High school 44 45 43 44 46 45 43

  More than high school 19 19 15 20 16 18 26

Urban environment as a child 78 78 76 71 77 77 79

Foreign born 4 3 9 4 5 4 5

Parity

  1 12 12 12 12 10 12 10

  2 31 33 20 32 29 31 28

  3 26 26 28 27 25 26 25

  4+ 30 29 40 29 36 29 36

Pregnancy characteristics (N=6,199)

Pre-pregnancy BMI

  Underweight (<18.5) 9 8 11 8 10 9 11

  Normal (18.5–24.9) 66 67 61 67 63 66 63

  Overweight (25–29.9) 16 17 13 16 16 16 15

  Obese (≥ 30) 9 8 13 9 11 9 11

Gestational weight gain (GWG)

  Inadequate 31 32 27 32 27 31 29

  Adequate 31 31 27 31 30 31 29

  Excessive 38 37 46 37 43 38 42

Full term births (gestational age ≥37 weeks) 89 88 90 88 89 88 90
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Table 2

Description of Co-Occurrence of ACEs

Total sample
(N=6,199)

No ACE (%) 65

One ACE (%)

  Physical abuse 7

  Mental illness 4

  Alcoholism 12

Two ACEs (%)

  Physical abuse + Mental illness 2

  Physical abuse + alcoholism 6

  Mental illness + alcoholism 2

All Three ACEs (%) 3

ACE, Adverse childhood experience
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Table 3

RRs and 95% CIs Estimating the Association Between ACE and Prepregnancy Obesity and Excessive 

GWGa,b

Prepregnancy obesity
(BMI ≥30) Excessive GWG

Physical abuse

  No Ref Ref

  Yes 1.6 (1.1, 2.2) 1.2 (1.1, 1.4)

Household alcohol abuse

  No Ref Ref

  Yes 1.3 (1.0, 1.7) 1.2 (1.1, 1.3)

Household mental illness

  No Ref Ref

  Yes 1.3 (0.8, 1.9) 1.1 (0.9, 1.2)

a
Adjusted for race, maternal mother’s education, urban environment as a child, and foreign born

b
Boldface indicates statistical significance (p<0.05).

GWG, Gestational weight gain; RR, Risk ratio.
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