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Association Between Maternal Intimate
Partner Violence and Incident Obesity
in Preschool-Aged Children
Results From the Fragile Families and Child Well-being Study
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Barry Zuckerman, MD; Rosalind J. Wright, MD, MPH

Objective: To examine the impact of chronicity of ma-
ternal intimate partner violence (IPV) on obesity risk
among preschool-aged children.

Design: Prospective cohort study.

Setting: Several large US cities.

Participants: A subsample of the Fragile Families and
Child Well-being Study participants (n=1595), who were
children born between 1998 and 2000 and their parents
interviewed at baseline and at 12, 36, and 60 months.

Main Exposure: Maternal report of restrictive, sexual,
and physical abuse from an intimate partner. Chronic IPV
was defined as any maternal IPV exposure during both
pregnancy or infancy (0-12 months) and early child-
hood (36-60 months).

Main Outcome Measure: Repeated measures of child
body mass index.

Results: Among the 1595 children, 16.5% were obese at
age 5 years and 49.4% of the mothers reported some form
of IPV. Compared with those who had no IPV exposure,
children whose mothers reported chronic IPV had an el-
evated risk for obesity at age 5 years (adjusted odds ra-
tio=1.80; 95% confidence interval, 1.24-2.61). Stratified
analyses indicated increased risk for obesity among girls
with a maternal history of chronic IPV (adjusted odds ra-
tio=2.21; 95% confidence interval, 1.30-3.75) compared
with boys (adjusted odds ratio=1.66; 95% confidence in-
terval, 0.94-2.93) and a larger effect of any maternal IPV
on obesity among children living in less safe neighbor-
hoods (adjusted odds ratio=1.56; 95% confidence inter-
val, 1.03-2.36).

Conclusions: Chronic maternal IPV is associated with
increased risk of obesity among preschool-aged chil-
dren. Preventing family violence and improving com-
munity safety may help reduce childhood obesity.
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C HILDHOOD OBESITY IS A

growing public health epi-
demic.1,2 Obese youth are
more likely to become
obese adults and dispro-

portionately experience cardiovascular3

and metabolic4 comorbidities, reproduc-
tive dysfunction,5,6 and emotional se-
quelae.7 Despite recognition that the fam-
ily environment has a significant influence
on childhood obesity,8 the role of ad-
verse psychosocial exposures on obesity
risk among preschool-aged children is
poorly specified.

Of the 3 to 10 million children (aged 3-17
years) who witness intimate partner vio-
lence (IPV) annually,9 a disproportionate
number are aged 5 years and younger.10 Ex-
posure to IPV inchildhood is associatedwith
altered neuroendocrine system profiles,11

impaired socioemotional development, cog-
nitive functioning, attachment to care-
givers, and emotional regulation, and poorer
physical and mental health.12-16

Christoffel andForsyth17 postulatedthat
severe early childhood obesity may be as-
sociated with patterns of family dysfunc-
tion.Compellingevidencefromrecentstud-
ies has established an association between
childhoodadversities, includinghousehold
dysfunction and family violence, and adult
obesity and excessive weight control.18-20

To date, 4 prospective longitudinal stud-
ies21-24 havedemonstratedanassociationbe-
tweenphysical abuse,neglect, and/or sexual
abuse and obesity in late adolescence or
young adulthood. Childhood abuse has
been linked to disordered eating behav-
iors in adolescence and adulthood,25-29 al-
though studies have documented an in-
consistent association.30,31 Researchers
hypothesize that behavioral changes, in-
cluding inactivityandovereating,asameans
of coping with the psychological impact of
abuse may lead to disruption of metabolic
systems and hormonal changes.22

An association between exposure to fam-
ily violence or household dysfunction and
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childhood obesity may operate through several path-
ways. Family conflict may limit maternal emotional avail-
ability for caretaking needs and influence parental feed-
ing style and patterns. Food may be used in excess as a
tool for consoling or pacifying emotional needs of the child
by the parent31 or to self-soothe by the child.32,33 Alterna-
tively, family violence is distressing and may cause affec-
tive dysregulation, leading to decreased impulse control
and excessive caloric intake.34 More direct biological mecha-
nisms are also plausible. Chronic stimulation of the hy-
pothalamic-pituitary axis by environmental stressors, in-
cluding family violence, may elevate cortisol levels,
dysregulate neuroendocrine mediators of the reward path-
way, and influence compulsive feeding practices33 as well
as visceral fat accumulation.35

Women who experience IPV may also be more likely
to live in communities with higher levels of social dis-
organization,36 disadvantage,37 andviolence.38 Several stud-
ies have found evidence that familial violence exacer-
bates the adverse impact of child exposure to community
violence.39 Neighborhood safety may serve as a barrier
to the ability to exercise and play outdoors. Moreover,
lack of safety may augment the social isolation of women
who experience IPV through limiting contact with neigh-
bors, impeding development of supportive relationships
and thereby increasing childhood obesity risk by influ-
encing caretaking ability.

While there is a growing appreciation of the impact of
child maltreatment on cardiovascular disease risk over the
lifecourse,40 therehasbeenapaucityof researchtodate that
has explored the impact of family violence on obesity risk
in early life. To our knowledge, no study has explored the
impact of maternal IPV experience and obesity risk among
preschool-agedchildren.Basedonpriorempiricalandtheo-
retical work, this study investigated the following hypoth-
eses: (1) maternal exposure to IPV will be associated with
higher odds of obesity at age 5 years in their children; (2)
maternalexposuretoIPVwillbeassociatedwithfeedingprac-
tices and behaviors that elevate risk for childhood obesity;
and (3) maternal perception of lower neighborhood safety
will increase the effect of IPV on childhood obesity risk.

METHODS

SAMPLE

The analysis presented in this article was conducted with public-
use data from the Fragile Families and Child Well-being Study,
a longitudinal birth cohort study of 4898 children born in the
United States between 1998 and 2000. Investigators sampled fami-
lies from 20 large US cities to obtain data on unwed parents and
their children. The Fragile Families and Child Well-being Study
design has been described in detail elsewhere.41 Briefly, moth-
ers were interviewed in the hospital shortly after giving birth (base-
line) and were subsequently interviewed via telephone when their
children were aged approximately 12, 36, and 60 months. A sub-
sample of 2489 also participated in the in-home assessment of
children at ages 36 and 60 months; of this group, 1612 had weight
and height measures at both times. The present analysis in-
cluded only children who had measures of weight and height
from the 36- and 60-month in-home assessments and whose
mothers answered the questions regarding IPV. A total of 1595
children were included in the final analysis. Sensitivity analyses

revealed no differences between the full cohort at baseline and
those who participated in the follow-up in-home assessments (the
sample used in these analyses) by parental education or IPV; how-
ever, these groups did vary by race/ethnicity. The percentages
of families lost to follow-up compared with those who partici-
pated in the in-home assessments were lower for black families
(44.8% vs 53.3%, respectively) and higher for Asian families
(29.3% vs 23.3%, respectively) and American Indian families
(4.5% vs 2.8%, respectively). The analyses were approved by the
institutional review board at Boston University School of Medi-
cine, Boston, Massachusetts.

MEASURES

Maternal IPV

A measure of exposure to IPV was created using information
on mother-father and mother–current partner relationships from
the baseline and 12-, 36-, and 60-month follow-up question-
naires. Questions regarding physical, sexual, and restrictive abuse
were included.

Maternal exposure to physical abuse was measured at base-
line and at 12, 36, and 60 months. Women were asked how
often the baby’s father “hits or slaps you when he is angry” dur-
ing each assessment. On the 12-, 36-, and 60-month assess-
ments, women were asked the same question in regard to a po-
tential current partner who is not the baby’s father. Women who
responded with sometimes or often to at least 1 of these ques-
tions were considered to have been exposed to physical abuse.
In addition, women were considered to have experienced physi-
cal abuse if they answered yes to the question “Were you ever
cut/bruised or seriously hurt in a fight with the baby’s father/
current partner?” on the 12-, 36-, and 60-month surveys.

Maternal exposure to sexual abuse was measured on the 12-,
36-, and 60-month questionnaires. Women who reported that
either the baby’s father or their current partner “tries to make
you have sex or do sexual things you don’t want to” were cat-
egorized as having experienced sexual abuse.

Questions about restrictive and controlling behaviors of either
the baby’s father or the mother’s current partner were asked on
the 12-, 36-, and 60-month surveys. If a woman responded that
either the baby’s father or her current partner tried to isolate her
from friends or family, prevent her from going to work or school,
or withhold and control her money, she was categorized as hav-
ing experienced restrictive abuse and controlling behavior.

Women were divided into 4 categories based on the timing
and chronicity of any form of IPV exposure: no IPV; early IPV
(reported IPV during baseline and/or the 12-month interview
only); late IPV (IPV during the 36- and/or 60-month interview
only); or chronic IPV (IPV both at baseline and/or the 12-
month interview and at the 36- and/or 60-month interview). A
woman was categorized as experiencing no IPV if she did not
report physical, sexual, or restrictive abuse at any interval.

Child Obesity

Child weight and height were measured at the 36- and 60-month
in-home assessments as previously described.42 Body mass index
(BMI) of the child was calculated by dividing the child’s weight
in kilograms by the squared value of the child’s height in meters.
Child BMI z scores and percentiles were calculated based on the
2000 Centers for Disease Control and Prevention growth charts.43

Demographic Variables and Covariates

Data on child sex and birth weight were collected on the base-
line survey, as were maternal characteristics including age, race/
ethnicity, education, immigration status, smoking during preg-
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nancy, and relationship with the baby’s father. The 36-month
assessment collected data on child bottle use and hours of daily
television viewing. Data on maternal mental health was also col-
lected on the 36- and 60-month in-home assessments using the
Composite International Diagnostic Interview Short Form (CIDI-
SF) scale.44,45 The CIDI-SF questions were scored consistent with
the developer’s guidelines, which follow the criteria of the Di-
agnostic and Statistical Manual of Mental Disorders (Fourth
Edition).46 The CIDI-SF is based on a portion of the full CIDI
and estimates the probability of being a case; if the respondent’s

score is greater than 0.5, the respondent is classified as a prob-
able case. Maternal BMI measurements were calculated based on
height and weight measurements completed at the 36-month in-
home assessment.

Neighborhood Safety

Maternal perception of neighborhood safety was assessed using
the 8-item Neighborhood Environment for Children Rating
Scale47 at the 36-month in-home assessment. Mothers were asked

Table 1. Distribution of Sociodemographic Characteristics and Potential Risk Factors for Childhood Obesity by Severity
of Maternal Intimate Partner Violence

Characteristic

No. (%)

P Valueb
Total

(n=1595)

Children Obese
at Age 5 y
(n=263)

No IPV
(n=807)

Early IPV Onlya

(n=142)
Late IPV Onlya

(n=378)
Chronic IPVa

(n=268)

Maternal
Age, quartile, y

20-25 453 (28.4) 68 (25.9) 195 (24.2) 43 (30.3) 120 (31.6) 95 (35.5) .004
26-28 346 (21.7) 67 (25.5) 169 (20.9) 39 (27.5) 78 (20.6) 60 (22.4)
29-33 380 (23.8) 60 (22.8) 205 (25.4) 30 (21.1) 89 (23.3) 56 (20.9)
34-50 416 (26.1) 68 (25.9) 238 (29.5) 30 (21.1) 91 (24.1) 57 (21.3)

Maternal BMI
Missing 106 (6.7) 23 (8.8) 44 (5.5) 16 (11.2) 29 (7.6) 17 (6.3) .24
Normal 417 (26.1) 39 (14.8) 215 (26.6) 32 (22.5) 94 (25.9) 76 (28.4)
Overweight 406 (25.5) 41 (15.6) 209 (25.9) 31 (21.8) 105 (27.8) 61 (22.8)
Obese 666 (41.8) 160 (60.8) 339 (42.0) 63 (44.4) 150 (39.7) 114 (42.5)

Race/ethnicity
Black 849 (53.2) 134 (51.0) 434 (53.8) 79 (55.6) 211 (55.8) 125 (46.6) .04
White 327 (20.5) 43 (16.4) 179 (22.2) 21 (14.8) 75 (19.8) 52 (19.4)
Hispanic 371 (23.3) 84 (31.9) 171 (21.1) 27 (26.1) 79 (20.9) 84 (31.3)
Other/unknown 48 (3.0) 2 (0.8) 23 (2.9) 5 (3.5) 13 (8.4) 7 (2.6)

Education
�High school 636 (39.9) 108 (41.1) 290 (35.9) 58 (40.9) 165 (43.7) 123 (45.9) �.001
High school graduation 416 (26.1) 70 (26.6) 191 (23.7) 50 (35.2) 106 (28.0) 69 (25.8)
�High school 543 (34.0) 85 (32.3) 326 (40.4) 34 (23.9) 107 (28.3) 76 (28.3)

Immigration status
Born in the United States 1426 (89.4) 233 (88.6) 722 (89.5) 128 (88.7) 339 (89.7) 239 (89.2) .99
Born outside the United States 169 (10.6) 30 (11.4) 85 (10.5) 16 (11.3) 39 (10.3) 29 (10.8)

Smoking during pregnancy
No 1286 (80.6) 217 (82.5) 703 (87.1) 103 (72.5) 288 (76.2) 192 (71.6) �.001
Yes 309 (19.4) 46 (17.5) 104 (12.9) 39 (27.5) 90 (23.8) 76 (28.4)

Mother meets depression criteria
by CIDI-SF scale

No 1413 (88.6) 236 (89.7) 750 (92.9) 130 (91.6) 319 (84.4) 214 (79.9) �.001
Yes 182 (11.4) 27 (10.3) 57 (7.1) 12 (8.4) 59 (15.6) 54 (20.1)

Child
Sex

Girl 779 (48.8) 135 (48.7) 420 (52.0) 71 (50.0) 198 (52.4) 127 (47.4) .56
Boy 816 (51.2) 128 (51.3) 387 (48.0) 71 (50.0) 180 (47.6) 141 (52.6)

Low birth weight
Missing 41 (2.6) 3 (1.1) 19 (2.4) 5 (3.5) 11 (2.9) 6 (2.2) .48
Yes 140 (8.8) 16 (6.1) 59 (7.3) 14 (9.9) 39 (10.3) 28 (10.5)
No 1414 (88.7) 244 (92.8) 729 (90.3) 123 (86.6) 328 (86.8) 234 (87.3)

Takes bottle to bed at age 3 y
No 1495 (93.7) 239 (90.9) 762 (94.4) 132 (93.0) 355 (93.9) 246 (91.8) .47
Yes 100 (6.3) 24 (9.1) 45 (5.6) 10 (7.0) 23 (6.1) 22 (8.2)

Television viewing
Missing 43 (2.7) 4 (1.5) 15 (1.9) 3 (2.1) 13 (3.4) 12 (4.5) .01
�2 h/d 549 (34.4) 79 (30.0) 303 (37.5) 46 (32.4) 129 (34.1) 71 (26.5)
�2 h/d 1003 (62.9) 180 (68.5) 489 (60.6) 93 (65.5) 236 (62.4) 185 (69.0)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); CIDI-SF, Composite International Diagnostic
Interview Short Form; IPV, intimate partner violence.

aEarly IPV indicates exposure to IPV at baseline and/or the 12-month interview only; late IPV, exposure to IPV during the 36- and/or 60-month interview only;
and chronic IPV, exposure to IPV both at baseline and/or the 12-month interview and at the 36- and/or 60-month interview.

bDifferences between multigroup comparisons of IPV (using �2 test).
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to state how often the following activities happened in their
neighborhood: drug dealers or users hanging around; drunk
people hanging around; unemployed adults loitering; young
adults loitering; occurrence of gang activity; seeing misbehav-
ing groups of young children; seeing disorderly or misbehav-
ing groups of teens; and seeing disorderly or misbehaving groups
of adults. A scale representing neighborhood safety was cre-
ated for each woman who responded to at least 6 of the 8 ques-
tions. For each question, women received 1 point for the re-
sponse never, 2 points for the response rarely, 3 points for the
response sometimes, and 4 points for the response frequently.
Responses to the 8 questions were summed. Possible scores
ranged from 6 to 32, with lower scores representing safer neigh-
borhoods. Cronbach � for this scale was .92.

STATISTICAL ANALYSIS

Bivariate analyses of the relation between maternal IPV and co-
variates (Table 1) were performed using Pearson �2 tests to test
differences in proportions. Multivariate logistic regression mod-
els were used to estimate odds ratios (ORs) while adjusting for
factors associated with obesity risk using the SAS PROC
LOGISTIC procedure (SAS Institute, Inc, Cary, North Caro-
lina). Obesity was defined as BMI greater than the 95th percen-
tile, and a dichotomous indicator was created. Multivariate lo-
gistic regression models were used to determine the association
between IPV and childhood obesity. Known predictors of obe-
sity that may also be associated with maternal IPV exposure were
explored as confounders in univariate regression analyses and
frequency distributions. A covariate was included in the multi-
variate analyses if theoretical or empirical evidence supported
its role as a risk factor for obesity, if it was a significant predic-
tor of obesity in univariate regression models, or if including it
in the full multivariate model led to a 5% or greater change in
the OR.48 Model 1 includes maternal IPV exposure, race/
ethnicity (black, white, Hispanic, other/unknown), child sex
(male, female), maternal age (20-25, 26-28, 29-33, 34-50 years),
maternal education (less than high school, high school gradu-
ation, beyond high school), maternal nativity (US born, yes or
no), child age in months, relationship with father (yes or no),
maternal smoking during pregnancy (yes or no), maternal de-
pression (as measured by a CIDI-SF cutoff score �0.5), mater-
nal BMI (normal/underweight, overweight, obese), low birth
weight (�2500 g, �2500 g), whether the child takes a bottle to
bed at age 3 years (yes or no), and average hours of child tele-
vision viewing per day at age 3 years (�2 h/d, �2 h/d).

We formally tested for mediation of the relation between IPV
and obesity by maternal depression using a bootstrap method.49

Owing to theoretical and empirical data suggesting differing as-
sociations between family and neighborhood violence exposure
and BMI by sex, additional stratified analyses were conducted and
effect modification was tested using interaction terms. Analysis
for model 1 was repeated stratified by sex and the neighborhood
safety scale (above and below the median score). A missing in-
dicator was created for each covariate to preserve sample size.

Finally, we conducted sensitivity analysis to determine
whether results were changed relative to different specifica-
tion of the IPV categorizations.

RESULTS

The distributions of sociodemographic characteristics and
covariates are shown based on obesity at age 5 years and
IPV exposure categories in Table 1. Of the 1595 partici-
pants, 49.4% reported some form of IPV, including 8.9%
early, 23.7% late, and 16.8% chronic IPV. Mothers were
aged 20 to 50 years; 53.2% were black, 23.3% were His-

panic, and 20.5% were white; 10.6% were born outside the
United States; 67.3% were obese or overweight; 34.0% had
completed education beyond high school; 19.4% smoked
during pregnancy; and 11.4% met depression criteria on
the CIDI-SF. Among the children, 8.8% were born with low
birth weight; 6.3% took a bottle to bed at age 3 years; and
34.4% watched less than 2 hours of television daily. Moth-
ers with chronic IPV compared with mothers with no IPV
were more likely to smoke during pregnancy (28.4% vs
12.9%, respectively; P� .001) and to be obese or over-
weight.Childrenwhosemothers reportedchronic IPVcom-
paredwith thosewhosemothers reportednoIPVweremore
likely to watch 2 or more hours of television daily (69.0%
vs 60.6%, respectively; P=.01) and to take a bottle to bed
(8.2% vs 5.6%, respectively; P=.46).

As demonstrated in Table 2, children whose moth-
ers reported chronic IPV were 80% more likely to be obese
at age 5 years than those with no maternal IPV in the model
1 analysis adjusted for all covariates (OR=1.80; 95% con-
fidence interval [CI], 1.24-2.61). This association was par-
tially explained by maternal factors such as maternal BMI,
smoking during pregnancy, and marital status and by child
factors including television viewing, birth weight, and bottle
feeding (data not shown but available on request). Chil-
dren who were exposed to early or late maternal IPV only
had a borderline, nonsignificant increase in risk. Exclud-
ing those who lived with their mother only part-time or
whose mothers had not lived with a partner for 2 months
(n=327) did not substantively change our results.

We tested the role of maternal depression at 36 months
(as measured by the continuous CIDI-SF scale) as a me-
diator of the relation between both chronic maternal IPV
and maternal IPV prior to 36 months and obesity risk at
age 60 months in separate models using the Preacher and
Hayes bootstrapping method.49 We found evidence for
simple mediation of maternal IPV prior to 36 months and
chronic maternal IPV by maternal depression.

In analyses stratified by sex, we found an increased risk
for obesity among girls with maternal chronic IPV (ad-

Table 2. Multivariate Models of the Association Between
Timing of Maternal Intimate Partner Violence and Obesity
in Preschool-Aged Childrena

IPV

No. (%)
Model 1,

OR (95% CI)Total Obese

No IPV 807 (50.6) 115 (14.3) 1 [Reference]
Early IPV only 142 (8.9) 24 (16.9) 1.12 (0.67-1.85)
Late IPV only 378 (23.7) 62 (16.4) 1.25 (0.88-1.77)
Chronic IPV 268 (16.8) 62 (23.1) 1.80 (1.24-2.61)

Abbreviations: CI, confidence interval; IPV, intimate partner violence;
OR, odds ratio.

aModel controls for race/ethnicity (black, white, Hispanic,
other/unknown), child sex (male, female), maternal age (20-25, 26-28,
29-33, 34-50 years), maternal education (less than high school, high school
graduation, beyond high school), maternal nativity (US born, yes or no),
child age in months, relationship with father (yes or no), maternal body mass
index (normal/underweight, overweight, obese), maternal smoking during
pregnancy (yes or no), whether the child takes a bottle to bed at age 3 years
(yes or no), average number of hours of child television viewing per day at
age 3 years (�2 h/d, �2 h/d), low birth weight (�2500 g, �2500 g), and
maternal depression (as measured by a Composite International Diagnostic
Interview Short Form cutoff score of �0.5).
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justed OR=2.21; 95% CI, 1.30-3.75) compared with boys
(OR=1.66; 95% CI, 0.94-2.93) (Table3). Analyses strati-
fied by maternal perception of neighborhood safety re-
vealed an increased obesity risk at age 60 months (ad-
justed OR=1.56; 95% CI, 1.03-2.36) among those with any
maternal IPV exposure and living in less safe neighbor-
hoods. Children of mothers reporting any IPV and resid-
ing in a neighborhood they perceived to be safe did not have
statistically significant increased odds for obesity at age 5
years (adjusted OR=1.38; 95% CI, 0.88-2.17) (Table 4).
Interactions between IPV and neighborhood safety and be-
tween IPV and sex were not statistically significant.

COMMENT

In these prospective analyses, we found an association
between chronic maternal IPV experience and risk for
obesity in these preschool-aged children. This finding per-
sisted even when controlling for obesity at age 3 years,
several postulated intermediates (including child bottle-
feeding and television viewing), and ostensible confound-
ers such as maternal depression, maternal smoking dur-
ing pregnancy, child birth weight, and other relevant
covariates. In addition, our results suggest that girls with
maternal exposure to chronic IPV were at greater risk for
early childhood obesity than boys. Of note, there was also
some suggestion that maternal perception of poor neigh-
borhood safety may augment risk of obesity in early child-
hood among those exposed to maternal IPV. If substan-
tiated, these findings may have implications for obesity
prevention and reduction efforts. Therefore, interven-
tions aimed at reducing obesity risk may be enhanced by
incorporating strategies to address family violence.

The association between maternal IPV and childhood
obesity could operate through several pathways. First, if
IPV influences maternal responsiveness to the socioemo-
tional needs of the child, then feeding practices may be
influenced.17,33 Maladaptive parenting behavior has been

associated with eating disorders in adolescence.21 Family
connectedness, perceived caring, and positive communi-
cation were found to be protective against disordered eat-
ing in girls.25 Second, witnessing family violence may be
associated with emotional distress and emotion-focused
coping using food to self-soothe and address negative emo-
tions.20 Perceived stress influences feeding behaviors, in-
cluding type, quantity, and pattern of eating.50-53 Gluco-
corticoids may drive intake of palatable, or “comfort,” foods
that decrease feelings of stress and reinforce habitual be-
haviors at the expense of homeostatic regulators.51 Eat-
ing disturbances such as binge-eating disorder, which is
correlated with obesity, and bulimia have been linked to
emotional,54 physical,26,55,56 and sexual30 abuse. A recent
meta-analysis of 53 studies concluded that a small, sig-
nificant positive relation exists between child sexual abuse
and disordered eating,57 including binge eating,21,30,31,58,59

body dissatisfaction, purging, and dietary restriction.59,60

A small, yet relatively consistent body of research has docu-
mented a modest association between child sexual abuse
and adult obesity in cross-sectional clinical,61-64 commu-
nity,65 and national66-69 samples. Third, chronic stress as-
sociated with family violence may alter hypothalamic-
pituitary axis functioning, lead to dysregulation of
neuroendocrine systems controlling appetite, and influ-
ence hormonal regulation of visceral fat distribution.35

Other traumatic childhood experiences have been linked
to altered serotonin and cortisol systems.70 Overlapping
research has shown that bulimia is associated with de-
creased serotonin metabolites in cerebrospinal fluid,71-73

reduced platelet binding of serotonin reuptake inhibi-
tors,73 reduced density of paroxetine-binding sites, and al-
tered cortisol function.70 Thus, early-life disruption of neu-
roendocrine systems may elevate risk for disordered eating
behaviors and suboptimal fat storage and distribution.

Our findings support previous research suggesting that
neighborhood safety and community violence are associ-
atedwithchildhoodobesityrisk.Parentalperceptionofneigh-
borhood safety has been linked to increased risk for over-
weight in childhood in some74 but not all cross-sectional

Table 3. Multivariate Models of the Association Between
Timing of Maternal Intimate Partner Violence and Obesity
in Preschool-Aged Children Stratified by Sexa

IPV

OR (95% CI)

Boys Girls

No IPV 1 [Reference] 1 [Reference]
Early IPV only 1.10 (0.53-2.27) 0.99 (0.46-2.13)
Late IPV only 1.09 (0.65-1.82) 1.31 (0.78-2.19)
Chronic IPV 1.66 (0.94-2.93) 2.21 (1.30-3.75)

Abbreviations: CI, confidence interval; IPV, intimate partner violence;
OR, odds ratio.

aModel controls for race/ethnicity (black, white, Hispanic,
other/unknown), child sex (male, female), maternal age (20-25, 26-28,
29-33, 34-50 years), maternal education (less than high school, high school
graduation, beyond high school), maternal nativity (US born, yes or no),
child age in months, relationship with father (yes or no), maternal body mass
index (normal/underweight, overweight, obese), maternal smoking during
pregnancy (yes or no), whether the child takes a bottle to bed at age 3 years
(yes or no), average number of hours of child television viewing per day at
age 3 years (�2 h/d, �2 h/d), low birth weight (�2500 g, �2500 g), and
maternal depression (as measured by a Composite International Diagnostic
Interview Short Form cutoff score of �0.5).

Table 4. Multivariate Models of the Association Between
Maternal Intimate Partner Violence and Obesity
in Preschool-Aged Children Stratified by Neighborhood
Collective Efficacy and Neighborhood Safetya

Any IPV

Neighborhood Safety, OR (95% CI)

Safe Unsafe

Never IPV 1 [Reference] 1 [Reference]
Ever IPV 1.38 (0.88-2.17) 1.56 (1.03-2.36)

Abbreviations: CI, confidence interval; IPV, intimate partner violence;
OR, odds ratio.

aModel controls for race/ethnicity (black, white, Hispanic,
other/unknown), child sex (male, female), maternal age (20-25, 26-28,
29-33, 34-50 years), maternal education (less than high school, high school
graduation, beyond high school), maternal nativity (US born, yes or no),
child age in months, relationship with father (yes or no), maternal body mass
index (normal/underweight, overweight, obese), maternal smoking during
pregnancy (yes or no), whether the child takes a bottle to bed at age 3 years
(yes or no), average number of hours of child television viewing per day at
age 3 years (�2 h/d, �2 h/d), low birth weight (�2500 g, �2500 g), and
maternal depression (as measured by a Composite International Diagnostic
Interview Short Form cutoff score of �0.5).
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surveys.75 Research exploring neighborhood safety and
physical74,76-80 andsedentary74,75 activities amongyouthhas
also revealed inconsistent findings, althoughmanyof these
studieshavebeen limitedbymeasuresof theneighborhood
environmentandusedifferingchildorparental reports.Al-
though prior research in this cohort revealed that mater-
nal perception of neighborhood safety was not associated
with obesity at age 3 years among offspring, we found that
among those with any maternal IPV, those whose moth-
ers perceived lower neighborhood safety had a nearly 60%
increaseinriskofobesityatage5years.Hypothetically,com-
munity violence may influence norms regarding the use of
violenceforconflictresolutionwithinandoutsidethehome.
Alternatively,neighborhoodviolencemayaugment thede-
greeof social isolation facedbymothersexposedto IPVand
impede caretaking ability. Finally, for children growing up
with family conflict, exposure to community violence may
haveacumulative impactondistresssymptomsandthereby
influence both physiological and behavioral coping strat-
egies that elevate risk for early obesity.

While this study has a number of strengths, including
the reasonably large sample, ethnic diversity, and ability to
consider a number of important confounders, mediators,
andmoderators, therearealso important limitations.First,
a significantly reduced sample of our study population had
availablelongitudinaldataonBMI;therefore, if losstofollow-
upisnotnondifferential, the findingsmaybeskewed.How-
ever,measuredanthropometricsaremoreaccuratethanself-
report and are thus more robust measures, justifying our
focus on this reduced sample. Second, our study exposure
is based on maternal self-report; therefore, we may be un-
derestimating the prevalence of IPV owing to social desir-
ability or recall bias. As the questions on IPV are from pre-
viously validated survey instruments, this is less likely.
Moreover, reporting bias would most likely lead to under-
reporting and bias our results toward the null. Third, our
assessment of IPV is limited to the questions included in
theFragileFamiliesandChildWell-beingStudy, sowemay
have some imprecision in our measure of IPV. Finally, we
lack detailed measures of several important predictors of
obesity, including nutritional content of diet, dietary pat-
terns, degree of breastfeeding, and physical activity; there-
fore, our ability to test plausible mechanisms is limited.

Our results suggest that exposure to chronic mater-
nal IPV in early childhood is associated with an elevated
risk for obesity as a preschooler, particularly among girls.
Although not statistically significant, maternal percep-
tion of neighborhood safety may modify this associa-
tion. Medical and public health practitioners must con-
sider the impact of family violence on obesity risk when
designing and implementing primary obesity preven-
tion interventions. Interventions to prevent IPV, particu-
larly those aimed at educating adolescents about healthy
relationships prior to childbearing, may play a crucial role
in prevention of early childhood obesity. Moreover, in-
terventions aimed at improving neighborhood safety may
have a benefit on reducing childhood obesity risk, even
among those exposed to family violence.
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