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Abstract
Objective—To determine whether child maltreatment is associated with obesity in preschool
children.

Methods—Data were obtained from the Fragile Families and Child Wellbeing Study, a birth cohort
study of 4898 children born between 1998 and 2000 in 20 large US cities. At 3 years of age, 2412
of these children had their height and weight measured, and mothers answered items on the Parent-
Child Conflict Tactics Scales about three types of child maltreatment—neglect, corporal punishment,
and psychological aggression. The frequency of each type of maltreatment behavior in the prior year
was analyzed using categories—ever/never for neglect and quintiles for the other 2 types of
maltreatment. Child obesity was defined as measured body mass index (kg/m2) ≥ 95th percentile.

Results—Eighteen percent of the children were obese, and the prevalence of any episode of neglect,
corporal punishment, and psychological aggression was 11%, 84%, and 93%, respectively. The odds
of obesity were increased in children who had experienced neglect (odds ratio 1.56, 95% confidence
interval, 1.14-2.14), after controlling for the income and number of children in the household, the
mothers’ race/ethnicity, education, marital status, body mass index, prenatal smoking, and age, and
the children’s sex and birth weight. Neither the frequency of corporal punishment nor psychological
aggression was associated with an increased risk of obesity.

Conclusions—In a sample of preschool children from 20 large US cities, maternal self-report of
neglectful behavior was associated with an increased risk of childhood obesity, after controlling for
birth weight, maternal obesity, and multiple socioeconomic factors.

Introduction
Despite increasing interest in the primary prevention of obesity, there are few modifiable
behaviors that have been shown to increase the risk of obesity in early childhood (Reilly et al.,
2005). Researchers have examined the diet and activity behaviors that lead to energy
imbalance, but these behaviors are difficult to assess in young children, and obesity can result
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from even small daily imbalances in energy intake and expenditure (Hill, Wyatt, Reed, &
Peters, 2003; Leibel, 1995).

Energy balance is regulated by the hypothalamus (Schwartz & Porte, 2005), and the
hypothalamus is influenced by inputs from cortical and other limbic regions in the brain, which
are subject to a wide variety of environmental influences. In early childhood, parents are a
major environmental influence. The interactions between parents and children shape children’s
responses to stress, and these responses have both a behavioral and a neuro-endocrine
component (Caldji, Diorio, & Meaney, 2000). It is plausible that the early entrainment of these
stress responses affects how the brain regulates energy balance. If so, the social and emotional
aspects of the parent-child interaction may also affect children’s obesity risk, even when these
interactions are not directly related to feeding, eating, or physical activity.

Over 15 years ago, Christoffel and Forsyth reported cases of what they called “severe childhood
obesity of psychosocial origin” in which family characteristics, such as disorganization,
episodic separation of mother and child, and ineffective limit setting were related to obesity in
early childhood (Christoffel & Forsyth, 1989). Two subsequent epidemiologic studies have
demonstrated a relationship between obesity in adulthood and childhood maltreatment,
including neglect, verbal abuse, and physical abuse (Lissau & Sorensen, 1994; Williamson,
Thompson, Anda, Dietz, & Felitti, 2002). However, to our knowledge, no epidemiologic study
has addressed the association of maltreatment and obesity during childhood.

Using data collected in 20 U.S. cities, we assessed the relationship between three types of
parent-reported child maltreatment—neglect, corporal punishment, and psychological
aggression—and obesity at 3 years of age. We hypothesized that children who experienced
greater levels of maltreatment would have an increased risk of obesity.

Methods
Study Design and Sample

The Fragile Families and Child Wellbeing Study is a birth cohort study, whose sampling design
has been previously described (Reichman, Teitler, Garfinkel, & McLanahan, 2001). In brief,
the cohort was drawn from births occurring in 1998-2000 in 75 hospitals across 20 large
(population > 200,000) US cities in 15 states. Nonmarital births, so called “fragile families,”
were over sampled relative to marital births in a ratio of 3 to 1. Families were ineligible if the
child was being placed for adoption, if the mother did not speak either English or Spanish well
enough to understand the survey questions, or if she was too ill after delivery to participate in
an interview. In addition, most hospitals did not allow mothers less than 18 years of age to
participate. Among eligible mothers, 81.8% of those married and 87.2% of those unmarried
agreed to participate. The institutional review boards at all 75 birth hospitals, as well as those
at Princeton and Columbia Universities, approved the data collection procedures. All mothers
gave informed written consent.

The mothers were surveyed in person at the birth hospital and then again by telephone
approximately 1 and 3 years after delivery. At 3 years, an attempt was made to contact all 4898
mothers in the original birth cohort, and 2452 (50.1%) agreed to complete an additional in-
home survey during which the children’s and the mothers’ heights and weights were measured.
This report involves these 2452 children. In comparing these 2452 children to the 2446 not in
the study sample, the mean household income was lower (income-to-poverty ratio at the child’s
birth, 1.70 vs. 1.99, p < .001) and the racial/ethnic composition was different (White, 19.3%
vs. 22.8%; Black, 52.2% vs. 43.0%; Hispanic, 25.4% vs. 29.3%; and other race/ethnicity, 3.1%
vs. 4.9%; p < .001). However, there was no significant difference between these two groups
in the mothers’ education level at the time of delivery.
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Childhood Obesity
Interviewers were trained to measure height and weight in young children using a protocol
modeled after the one established by the Centers for Disease Control and Prevention (1994).
Children were weighed and measured in light clothes without shoes. Weight was obtained with
an electronic scale (SECA 840 Bella Digital Scale, Hanover, MD), and stature was obtained
with a portable stadiometer (SECA 214 Road Rod Stadiometer). Measurements were taken
once and recorded to the nearest pound and to the nearest 0.1 centimeter. Body mass index
(BMI) and BMI percentiles for age and sex were computed according to the Centers for Disease
Control and Prevention 2000 growth reference (Kuczmarski et al., 2002). Using the
nomenclature suggested by the Institute of Medicine (2005), all children with a BMI ≥95th

percentile were classified as “obese.”

Child Maltreatment
Child maltreatment was assessed by the Parent-Child Conflict Tactics Scales (CTSPC) (Straus,
Hamby, Finkelhor, Moore, & Runyan, 1998). The full CTSPC contains 3 scales: (1) nonviolent
discipline, which has 4 items about positive disciplinary practices, such as “time out” and
redirection; (2) psychological aggression, which has 5 items about parental behaviors that can
cause the child psychological pain or fear; and (3) physical assault, which has 13 items, ranging
from corporal punishment, such as spanking, to extreme physical maltreatment, such as
choking. In addition, the CTSPC contains a fourth supplemental scale called neglect, which
has 5 items about the failure of parents to engage in behaviors that meet children’s
developmental needs, such as giving children proper supervision.

The CTSPC items were administered in their specified order, but only 5 items on the physical
assault scale were asked. These were 5 of the 6 items that comprise the subscale called corporal
punishment, representing the mildest acts of physical assault. Although some of the behaviors
on this corporal punishment subscale are common among parents of preschool children (Straus
& Stewart, 1999), we still considered them in the spectrum of maltreatment because they have
been shown to have both short and long-term impacts on children (Gershoff, 2002). Although
the items in the nonviolent discipline scale were administered, we did not focus on this scale
in our analysis, because these positive discipline practices are often highly correlated with the
negative practices. This correlation likely reflects the fact that parents use both positive and
negative disciplinary practices in dealing with their children’s misbehavior (Straus et al.,
1998). In summary, we characterized child maltreatment using 15 items and three scales from
the CTSPC: the neglect (5 items) and psychological aggression (5 items) scales plus the 5 of
6 items in the corporal punishment subscale of the physical assault scale (Table 1).

For each CTSPC item/behavior, there were 8 possible response options: “once,” “twice,” “3-5
times,” “6-10 times,” “11-20 times,” “more than 20 times” in the past year, “it has happened
but not in the past year,” or “this never happened.” We converted these responses to numeric
values (number of times parent reported doing behavior in the last year) in accordance with
the published scoring recommendations for the CTSPC (Straus, 2004). We assigned a value
of 0 to “this never happened” and to “it has happened but not in the past year,” a value of 1 to
“once,” and a value of 2 to “twice.” In place of the ranges “3-5 times,” “6-10 times,” “11-20
times,” and “more than 20 times,” we substituted the values of 4, 8, 15, and 25, respectively.

For each scale we considered the child to have missing data for that scale if more than 1 item
was missing. If only 1 item was missing, we assumed that parent had exhibited the behavior
in the last year, and imputed a frequency value equal to the midpoint value of all parents who
had ever reported doing that behavior. This assumption was based on prior research suggesting
that respondents who skipped items on the physical assault scale of the Conflict Tactics Scales
were likely to have engaged in the behavior but not reported it (McCarroll et al., 2000).
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Although this may have slightly overestimated the scores on each scale, this would have had
the effect of underestimating any association between maltreatment and obesity.

A summary score was created for each scale that summed the values across the items/behaviors
in each scale. Because each scale had 5 behaviors, the scale scores took on the possible range
of values from 0 (no behaviors in the scale ever occurred in the last year) to 125 (behaviors in
the scale occurred 125 times in the last year).

Covariates
Interviewers also measured mothers’ heights and weights, using the same equipment and
methods that were used for the children. In two of the cities, heights were self-reported rather
than measured. All mothers were weighed unless they were pregnant, exceeded the scale limit
of 140 kg, or refused, in which case the subject was asked to report her current weight (or her
pre-pregnant weight if she was pregnant).

Data on the number of children in the household and on the mother’s education level and
relationship status were obtained from the 3-year survey, but data on household income were
not available from that survey. Income data from the 1-year survey was used unless these data
were missing from the 1-year survey, in which case data from the survey at delivery was used
(88 cases). The income-to-poverty ratio was calculated as the household income divided by
the income at the federal poverty threshold for the year of the income report and household
size. Data for other covariates were obtained from the birth survey and included the mother’s
race/ethnicity, age, and smoking status during pregnancy plus the child’s sex and birth weight.

Statistical Analysis
Of the 2452 children with measured height and weight, we excluded 22 who did not live with
their mother a majority of the time and 18 who were missing data on all 3 types of maltreatment.
Therefore, the final analytic sample contained 2412 cases.

Each of the three types of child maltreatment was examined separately. Because the percentage
of mothers who reported any of the neglect items was low (Table 1), we analyzed this type of
maltreatment as a binary variable (ever/never in the last year). Children’s exposure to corporal
punishment and psychological aggression was categorized in quintiles with the upper quintile
corresponding to those experiencing the highest frequency of maltreatment in the prior year.
All covariates were analyzed as categorical variables. Chi-square tests were used to determine
the significance of the association between the covariates and both maltreatment and obesity.

We then used a separate set of logistic regression models to examine the association between
each measure of child maltreatment and the outcome, childhood obesity. In each set of models,
we first entered the child maltreatment variable. In the next step, we added maternal BMI,
because it was the covariate with the strongest relationship to childhood obesity, and in the
final step we added the remaining covariates. In these regression analyses, the odds ratios for
obesity associated with the child maltreatment variables were considered significant (p <.05)
when the 95% confidence interval of the odds ratios excluded the value of 1.00. We also
examined two-way interactions between the maltreatment variables and child sex, maternal
race/ethnicity and household income. The models examining interactions contained all the
covariates. We compared models with and without interaction terms using chi-square tests of
differences in log likelihoods.

Results
The mean (SD) age of the children at the time of BMI measurement was 38.6 (3.2) months.
Eleven percent of mothers reported an episode of neglect in the prior year, while an episode
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of the other two types of maltreatment was more common (corporal punishment, 84% and
psychological aggression, 93%). The most prevalent types of corporal punishment were
spanking the child on the bottom with a bare hand and slapping the child on the hand, arm, or
leg (Table 1). The two most prevalent types of psychological aggression were shouting, yelling,
or screaming at the child and threatening to spank or hit the child but not actually doing it
(Table 1). The prevalence of obesity in the children was 18.2%.

Tables 2 and 3 show the characteristics of the study population and their relationship to the
types of maltreatment and childhood obesity. Almost half the children in the sample were living
in households at or below the federal poverty threshold. Among the mothers, 52.1% were
Black, 29.6% had not completed high school, 68.8% were unmarried, 18.8% were <20 years
old at delivery, and 41.3% were obese (BMI ≥ 30 kg/m2). Women who had lower household
income, were non-White, less educated, or single were more likely to report an episode of
neglect. Children were more likely to experience corporal punishment and psychological
aggression (i.e., were in the highest quintiles for each of these type of maltreatment) if they
were male or had a mother who was Black, single, younger, or had a BMI ≥ 35 kg/m2. The
prevalence of obesity was higher among children who had higher birth weight or whose
mothers were Hispanic, had less education, or had higher BMI.

Table 4 shows that the unadjusted prevalence of obesity was significantly higher in children
who had experienced an episode of neglect in the prior year than in those who had not. However,
there was no significant association between the prevalence of childhood obesity and the level
of the children’s exposure to corporal punishment or psychological aggression. This was also
true when we examined corporal punishment or psychological aggression as binary variables
(quintile 1 versus quintiles 2-5 [data not shown]).

These findings persisted after adjusting for maternal BMI plus multiple other covariates (Table
5). The adjusted odds ratio for obesity was 1.56 (95% confidence interval, 1.14-2.14) for
children who had experienced neglect. After adjusting for covariates, there was still no
significant association between childhood obesity and the other two measures of maltreatment.
In multivariate analyses, there was no evidence of significant interaction between any type of
maltreatment and child sex, maternal race/ethnicity, or household income (data not shown).

There was a wide range in the frequency of self-reported behaviors for items in the corporal
punishment and psychological aggression scales (Table 1). For these two scales, the quintile
measure used in our analysis could have placed more emphasis on the frequent but less severe
behaviors in each scale than on the infrequent but more severe behaviors. If only the less
frequent behaviors in each scale were associated with childhood obesity, the quintile measure
might miss this association. Therefore, we reran our analyses using an alternative binary
variable (yes/no) for corporal punishment and for psychological aggression. To make this
variable, each type of maltreatment was considered to have occurred in the past year only if
the mother reported doing either of the two most severe (infrequent) behaviors on each scale:
“pinch” or “shook” for corporal punishment and “threatened to send away” or “called lazy or
dumb” for psychological aggression (Table 1). Using these binary variables, the frequency of
corporal punishment and psychological aggression were 13.6% and 9.8%, respectively, and
neither type of maltreatment was significantly associated with childhood obesity (odds ratio
0.87, 95% confidence interval: 0.63, 1.20 and odds ratio 1.29, 95% confidence interval: 0.94,
1.77, respectively).

Discussion
In a national study of over 2400 urban, 3-year-old children, the odds of obesity were 50%
higher for those who experienced neglect in the prior year compared to those who never
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experienced an episode of neglect, suggesting that some aspects of early parent-child
interaction that are not directly related to diet and physical activity may influence the risk of
childhood obesity. This finding for neglect persisted after adjusting for maternal obesity and
multiple sociodemographic covariates. However, we found no association between obesity and
two other types of child maltreatment—corporal punishment and psychological aggression.

There have been few population-based studies of the relationship between obesity and child
maltreatment. To our knowledge this is the first study to have examined the association between
child maltreatment and obesity during childhood. Excluding the area of sexual abuse, there
have been only two studies of adult obesity and childhood maltreatment. In a prospective study
of 756 Danish school children who were 9 to 10 years-of-age, Lissau and Sorenson (1994)
found that the odds of obesity in young adulthood, 10 years later, were increased 7 to 10 times
among those who were “neglected” as children. Children were considered neglected on the
basis of being rated by their teacher as having “no parental support” or by the school medical
service (mainly school nurses) as having hygiene that was “dirty and neglected.” The authors
controlled for socioeconomic status and obesity in childhood, but not for parental obesity. Only
38 subjects (5.0%) were classified as obese adults (BMI ≥ 26.9 kg/m2 for men and ≥ 26.3 kg/
m2 for women). In a California health maintenance organization, Williamson and colleagues
(2002) studied 13,177 adults, one fourth of whom were obese (BMI ≥ 30 kg/m2) at a mean age
of 56 years. After controlling for multiple adult characteristics, including education, smoking,
and physical activity, the authors demonstrated an approximately 30 to 40% increase in the
odds of obesity among those who reported either frequent verbal or physical abuse before 18
years of age. Neglect was not assessed in this study.

The underlying mechanism by which child maltreatment may lead to later obesity is uncertain.
One potential mechanism is that maltreatment conditions the child to respond to stress by
increasing food intake and/or decreasing activity (Greeno & Wing, 1994; Steptoe, Wardle,
Pollard, Canaan, & Davies, 1996). Childhood maltreatment is a well-established risk factor for
later depression and anxiety (Mullen, Martin, Anderson, Romans, & Herbison, 1996; Oakley-
Browne, Joyce, Wells, Bushnell, & Hornblow, 1995; Portegijs, Jeuken, van der Horst, Kraan,
& Knottnerus, 1996), and several studies have now shown that symptoms of depression and
anxiety in childhood are associated with the later development of obesity, particularly in
females (Anderson, Cohen, Naumova, & Must, 2006; Goodman & Whitaker, 2002; Hasler et
al., 2005; Pine, Goldstein, Wolk, & Weissman, 2001; Richardson et al., 2003). Depression and/
or anxiety resulting from maltreatment may be associated with neuro-endocrine responses that
alter metabolism, activity levels, or appetite (Bjorntorp, 2001; Chrousos, 2000; Nemeroff,
2004).

Although there may be no true association between childhood obesity and either corporal
punishment or psychological aggression, a true association could have been missed in this
study for several reasons. The impact of these two forms of maltreatment on obesity may only
occur when these types of maltreatment are of a more severe or chronic nature than we assessed.
It is also possible that the impact on obesity does not become apparent until an older age.
Although we saw a range of exposures to these two types of maltreatment, some form of each
type of maltreatment was experienced by nearly all children in the study, making a truly
“unexposed” group hard to identify.

The items in the corporal punishment and psychological aggression scales of the CTSPC are
all common discipline techniques which parents use in response to their children’s misbehavior
and which a young child might come to anticipate. In contrast, the neglect items are parent
behaviors, which are not usually prompted by the child’s misbehavior and which, in the child’s
mind, may not seem like a predictable consequence of misbehavior. It may be the unexpected
or non-contingent nature of neglect that heightens the child’s emotional distress. In this regard,
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the emotional impact of neglect may be more like those of sexual abuse, another form of
maltreatment that the child might not perceive to be a consequence of misbehavior even if the
child internalizes the maltreatment as a punishment. The relationship between childhood sexual
abuse and later obesity, especially among females, has been shown in several studies
(Gustafson & Sarwer, 2004).

A final explanation for our contrasting findings across types of maltreatment, is that the
common practice of corporal punishment and psychological aggression toward preschoolers
may reflect the level of the child’s gross motor activity at an age when many parental
disciplinary efforts are directed at trying to shape their children’s natural impulses to explore
their environment and to establish autonomy (Straus & Stewart, 1999). Two-year olds who are
more frequently “on the move” may have lower BMI and also tend to experience more parental
discipline.

In interpreting our results, several limitations must be considered. Although the sample
contained families from 15 states with a broad range of household income and maternal
education levels, our findings are not meant to apply to all US 3-year-old children. The children
in the study were living in large metropolitan areas and a high proportion of the children were
born to unwed parents. In addition, mothers who did not speak English or Spanish were
excluded, as were some mothers less than 18 years of age. In addition, the study involved only
half the original birth cohort. Our results were not weighted for this non-response or for the
sampling design, and it is possible that either of these factors introduced bias. Those who had
height and weight measurements had a different racial/ethnic composition and lower income
levels than those who did not have these measurements. We cannot determine how these
differences might have influenced our findings about the relationship between maltreatment
and obesity. However, in multivariate analyses, we found no significant interactions between
our maltreatment variables and either race/ethnicity or income.

Our measurements of child maltreatment were based on parental self-reports and did not
include measures of severe physical maltreatment or sexual abuse. In addition, we are unable
to make inferences about causality from this cross-sectional study—either that neglect causes
obesity or that obesity causes neglect. There may also be unmeasured factors that confound
the relationship between neglect and obesity. Theoretically, these unmeasured factors would
include diet or activity behaviors, but previous studies of preschool children have not shown
any consistent relationships between measures of these behaviors and obesity (Reilly et al.,
2005). We did account for the factors which have shown the strongest relationship to obesity
at this age—the children’s birth weight and the mothers’ BMI, race/ethnicity, education,
income, and smoking status (Whitaker, 2004b).

Evidence is now emerging that child maltreatment may be associated with later obesity. Child
maltreatment is already well-established as a precursor of several mental health disorders,
particularly mood and anxiety disorders (Kessler, Davis, & Kendler, 1997). Together these
findings support other evidence that poor mental health and obesity, which are common, costly,
and difficult to treat, are also related to each other (Faith, Matz, & Jorge, 2002; Whitaker,
2004a). If it can be established that child maltreatment is a modifiable risk factor that is shared
by these chronic adult conditions, this might lead to the development of new obesity prevention
strategies—ones that begin very early in life, include efforts not solely focused on diet and
activity, and prevent more than obesity.

In addition to conducting more epidemiologic investigations of the association between
maltreatment and obesity, future research should also focus on understanding potential
mechanisms for this association. Specifically, that research might attempt to determine whether
a child’s stress response, which is entrained early in life by maltreatment and which can later
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be activated by other stressful situations (McEwen, 2003), alters the brain mechanisms that
regulate appetite or activity level.

In conclusion, our findings indicate that 3-year-old children have an increased risk of obesity
if they experienced neglect in the prior year. This study adds to the existing evidence that mental
health conditions and obesity have some shared developmental origins. Maintaining a healthy
weight may be another positive outcome for children that could result from efforts to prevent
child neglect.
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Table 4
Prevalence of Obesity by the Level of Exposure to Types of Maltreatment

Prevalence of Obesity, %

Neglect
 No 17.5
 Yes 23.6
 P valuea 0.01
Corporal punishment
 Quintile 1 (0-1 times/yr) 19.8
 Quintile 2 (2-6 times/yr) 19.8
 Quintile 3 (7-14 times/yr) 18.4
 Quintile 4 (15-30 times/yr) 15.0
 Quintile 5 (31-104 times/yr) 17.8
 P valueb 0.12
Psychological aggression
 Quintile 1 (0-5 times/yr) 19.7
 Quintile 2 (6-16 times/yr) 18.0
 Quintile 3 (17-29 times/yr) 17.5
 Quintile 4 (30-49 times/yr) 17.4
 Quintile 5 (50-125 times/yr) 18.0
 P valueb 0.45

a
P value for the χ2 test (Pearson).

b
P value for the χ2 test (Cochran-Armitage trend test).
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Table 5
Unadjusted and Adjusted Odds Ratios for Obesity Associated with Types of Maltreatment

Unadjusted Adjusted for Maternal
BMIa

Adjusted for Maternal BMI and
other Covariatesb

Neglectc 1.46 (1.08-1.97) 1.48 (1.09-2.02) 1.56 (1.14-2.14)
Corporal punishmentd 0.88 (0.68-1.13) 0.86 (0.67-1.12) 0.94 (0.72-1.24)
Psychological aggressione 0.88 (0.64-1.20) 0.87 (0.67-1.11) 0.90 (0.70-1.18)

a
Maternal BMI was missing for 145 cases (6%). In the logistic regression models, maternal BMI was entered as 4 dummy variables (25-29.9 kg/m2,

30-34.9 kg/m2, ≥35 kg/m2, and missing BMI) with the omitted (reference) category being BMI <25 kg/m2. An alternative specification of the models
that excluded cases with missing BMI yielded similar results (data not shown).

b
Covariates include the following: the household’s income-to-poverty ratio and number of children; the mother’s race/ethnicity, education, relationship

status, BMI, prenatal smoking status, and age at delivery; and the child’s sex and birth weight.

c
Children who experienced any episode of neglect the prior year compared to those who never experienced an episode.

d
Children experiencing ≥2 episodes of corporal punishment in the prior year (exposure quintiles 2 to 5) compared to those who experienced <2 episodes

(exposure quintile 1).

e
Children experiencing ≥6 episodes of psychological aggression in the prior year (exposure quintiles 2 to 5) compared to those who experienced <6

episodes (exposure quintile 1).
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