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Abstract

Objective To test relations between exposure to poverty, in the forms of family income and

neighborhood deprivation, during three developmental stages, and children’s body mass index

(BMI) in early adolescence. Methods Data came from a longitudinal sample of racially diverse,

urban, low-income boys. Interactions between family income to needs and census-derived neigh-

borhood deprivation at three developmental stages—early childhood (18 and 24 months),

preschool-to-school entry (3.5 and 6 years), and school-age (8 and 10 years)—were tested in rela-

tion to BMI at age 11. Results There was a significant interaction whereby higher income pre-

dicted lower BMI only in the context of low levels of neighborhood deprivation in early childhood.

In high-deprivation neighborhoods, higher income was associated with risk for overweight/obesity

in early adolescence. This pattern was found to be specific to income and neighborhood depriva-

tion measured in early childhood. Conclusions Findings have implications for policy relevant to

obesity prevention. More research on associations between early exposure to poverty and later

risk for obesity on low-income samples is warranted, as the relationship is likely complex and influ-

enced by many different factors, including the family and neighborhood food environments and

child health behaviors.
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Obesity is a public health concern that affects individ-
uals across the lifespan in a variety of ways, from
subjective report of physical (Doll, Petersen, &
Stewart-Brown, 2000) and psychological (Ul-Haq,
Mackay, Fenwick, & Pell, 2013) well-being to greater
risk for debilitating health problems, including cardio-
vascular disease and metabolic syndrome (Despr�es &
Lemieux, 2006). Poverty is a known risk factor for
obesity in both childhood (Hernandez & Pressler,
2015) and adulthood (Senese, Almeida, Fath, Smith,
& Loucks, 2009). The specific mechanisms driving the
relationship between poverty and obesity remain
unclear, but researchers hypothesize that several

explanations are likely, including greater access and
affordability of unhealthy foods (Drewnowski &
Specter, 2004) and reduced space and resources for
promoting physical activity (Sallis & Glanz, 2006).

Mechanisms in the association between poverty
and obesity may occur at the level of the individual
family and/or the broader neighborhood context
where children reside. For example, a recent system-
atic review identified behaviors occurring primarily
within children’s households, including nutritional
practices (e.g., sugar-sweetened beverage intake) and
sedentary behavior (e.g., more TV viewing and com-
puter use) as possible mediators in the association
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between socio-economic position and child adiposity
(Gebremariam, Lien, Nianogo, & Arah, 2017). On
the other hand, in another recent systematic review
addressing influences on child obesity risk at the
neighborhood level, researchers concluded that conve-
nience store access and vegetation in the community
were associated with weight outcomes for low-income
children of color (Johnson et al., 2019). Family in-
come and neighborhood poverty are both likely to
play a role in influencing children’s weight outcomes,
perhaps through different mechanisms.

However, few studies have compared the relative
influences of poverty at the family versus neighbor-
hood level on child weight outcomes. Understanding
whether the relationship between poverty and weight
is driven primarily by family income, neighborhood
deprivation, or a combination of these risk factors
could have important implications for understanding
basic processes and mechanisms, as well as identifying
targets for prevention. Although income and neigh-
borhood deprivation are moderately inter-correlated
(Coley, Sims, Dearing, & Spielvogel, 2018) and poor
families often live in low-income neighborhoods
(Reardon, Fox, & Townsend, 2015), there is some evi-
dence that each index of poverty measures distinct
aspects of a child’s early environment (Leventhal &
Brooks-Gunn, 2003), which may be especially relevant
for children of color who are more likely to reside in
low-income neighborhoods even when family income
is relatively high (Intrator, Tannen, & Massey, 2016).
Although there are several published studies that have
tested relationships between family income and neigh-
borhood deprivation in relation to child weight
(Crespi, Wang, Seto, Mare, & Gee, 2015; Klebanov,
Evans, & Brooks-Gunn, 2014; Rossen, 2014), more
research is needed. Crespi et al. (2015) found some ev-
idence that both family socioeconomic status (SES)
and neighborhood poverty were associated with child-
ren’s body mass index (BMI) growth. As their study
focused exclusively on girls, the relationship between
family and neighborhood poverty and boys’ BMI is
less clear.

Another notable gap in the literature is that many
studies of the mechanisms in the association between
child poverty and obesity are cross-sectional (e.g.,
Albaladejo et al., 2014; Dollman, Ridley, Magarey,
Martin, & Hemphill, 2007; Hanson & Chen, 2006).
Findings from longitudinal studies with long-term fol-
low-up (Hernandez & Pressler, 2014; Ziol-Guest,
Duncan, & Kalil, 2009) suggest that the association
between exposure to poverty in childhood and later
weight outcomes may endure well beyond childhood.
Specifically, there is evidence to suggest that early
childhood (i.e., age 0–5) is one of a few potentially
“sensitive periods” during which child weight is par-
ticularly vulnerable to the effects of poverty. For

example, Lee, Andrew, Gebremariam, Lumeng, and
Lee (2014) found that exposure to poverty from birth
to age 2 was significantly associated with obesity risk
at age 15 even after accounting for exposure to pov-
erty after age 2. In addition, Ziol-Guest et al. (2009)
found that exposure to poverty prenatally and in the
first year predicted BMI in adulthood (age 30–37), but
later family income did not. Early childhood is theo-
rized to be a sensitive period for later obesity based on
the idea that feeding practices, including nutritional
deprivation, in infancy and early childhood may mod-
ify metabolism (Hales & Barker, 2001) and appetite
regulation, as well as the appetite regulatory system in
the brain (McMillen, Adam, & Mühlh€ausler, 2005).

In addition, there is some more recent research sug-
gesting that the effects of family and neighborhood
poverty on weight outcomes may exert more or less in-
fluence based on children’s developmental status.
Klebanov et al. (2014) found that family poverty was
associated with higher BMI at age 2, while neighbor-
hood poverty predicted greater BMI growth from age
2 to 6. The researchers speculated that neighborhoods
may play a greater role in influencing children’s out-
comes after age 2, when children gradually start to
spend more time outside of the home. Supporting this
hypothesis, Kravitz-Wirtz (2016) found that exposure
to neighborhood deprivation during late childhood
and adolescence, but not early childhood, was associ-
ated with later obesity in young adulthood.

However, interactive effects of poverty at the family
versus neighborhood level have infrequently been tested
in relation to child weight outcomes. Based on cumula-
tive risk theory (Forehand, Biggar, & Kotchick, 1998),
it would be expected that high levels of neighborhood
deprivation might exacerbate the effect of low family
income on child weight. However, sometimes individ-
ual and contextual effects interact in unexpected ways.
For example, one cross-sectional, epidemiological study
found that the combination of high neighborhood dep-
rivation and greater family income was associated with
higher rates of obesity among 2–18 year-old children
(Rossen, 2014). The author noted that this counterintu-
itive finding could perhaps explain the “diminishing
returns” that are evident for racial minorities. That is,
while White children’s risk for obesity seems to de-
crease as family income increases, for Black children
the evidence is more mixed (Wang & Zhang, 2006),
perhaps because Black children are more likely to reside
in disadvantaged communities at higher levels of in-
come (Reardon et al., 2015).

Furthermore, a limitation of prior research is that
few studies use primarily low-income samples when
testing associations between income and weight, even
though prior research suggests that this population is
at greatest risk for poor health outcomes, including
obesity. In past studies using large, representative
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samples, low-income children are compared to mid-
dle- and high-income children, with findings support-
ing the influence of socio-economic risk on children’s
weight status (Bhargava, Jolliffe, & Howard, 2008;
Kendzor, Caughy, & Owen, 2012). Therefore, it
remains unclear the extent to which the relationship
between income and/or neighborhood deprivation and
children’s weight demonstrates the same pattern
within exclusively low-income samples. In addition,
despite an abundance of studies on poverty and antiso-
cial behavior in males (e.g., Sitnick, Gal�an, & Shaw,
2019), there is a relative dearth of studies on low-
income boys with respect to associations between pov-
erty and weight. There is some evidence that neighbor-
hoods affect obesity in boys and girls differently
(Hsieh et al., 2015), with some research indicating
that some facets of the neighborhood (e.g., park space)
have stronger effect sizes for BMI in males versus
females (Wolch et al., 2011).

Current Study
The current study is, to our knowledge, the first to test
longitudinally the relationship between exposure to
poverty and later weight, assessing poverty at the lev-
els of both family income and neighborhood depriva-
tion, and using a low-income sample. The study’s
primary goal was to elucidate the independent and in-
teractive effects of exposure to two different types of
childhood poverty on weight outcomes for boys in
early adolescence. Although the sample is not repre-
sentative, it offers the ability to look at variation in
both income and neighborhood deprivation within a
cohort of low-income, urban families. These children,
and specifically boys, are infrequently the focus of re-
search on weight outcomes despite low-income child-
ren’s high risk of poor weight-related health outcomes
in childhood through adulthood (Wells, Evans, Beavis,
& Ong, 2010) and the increasing prevalence of obesity
in boys versus girls (Fryar, Carroll, & Ogden, 2012).
Another goal of the study was to determine whether
exposure to poverty in early childhood, thought to be
a “sensitive period” for a variety of later health out-
comes (Shonkoff, Boyce, & McEwen, 2009), is a
unique predictor of later weight, or whether poverty
measured later in childhood has similar effects.
Therefore, relationships were tested between family
income and neighborhood deprivation measured dur-
ing three distinct developmental periods of early child-
hood (1.5–2 years), preschool-to-school entry (3.5–
6 years), and school-age (8–10 years), on BMI out-
comes in early adolescence (age 11).

Hypotheses

Based on the idea that early childhood is a sensitive
period for health outcomes (Lee et al., 2014; Ziol-

Guest et al., 2009), it was hypothesized that family in-
come would be a stronger predictor of BMI when it
was measured in early childhood. It was also hypothe-
sized that neighborhood deprivation would have a
more robust relationship with BMI when it was mea-
sured later in childhood, based on neighborhood influ-
ences becoming more apparent as children age and
begin to spend more time outside of the home (Oliver
& Hayes, 2008).

In conceptualizing the interaction between family
income and neighborhood poverty, it was predicted
that BMI would be greatest at low levels of family in-
come and high levels of neighborhood deprivation in
early childhood, based on the theory that multiple
risks have additive adverse effects on well-being
(Rutter, 1979). However, as Rossen (2014) found that
neighborhood deprivation was associated with greater
risk of obesity for children above the poverty thresh-
old, we also were interested in examining an alterna-
tive hypothesis where BMI would be greatest at high
levels of neighborhood deprivation and relatively
higher levels of family income.

Method

Participants
Study participants came from a longitudinal sample of
310 boys followed prospectively from age 18 months
into young adulthood as part of a larger study, the Pitt
Mother & Child Project, examining the developmen-
tal antecedents of antisocial behavior (Shaw, Hyde, &
Brennan, 2012). Mother-son dyads were recruited
from the Women, Infants, and Children Nutritional
Supplement (WIC) program in the greater Pittsburgh
area beginning in 1991 when children were between
the ages of 6 and 17 months. In addition to being male
and being a WIC participant, the latter to ensure low-
income status, families were required to have another
child living at home to increase family stress (i.e., rais-
ing more than one child at a time).

All of the mothers in the study provided informed
consent for the study, which was reviewed and ap-
proved by the local IRB. The boys in the sample were
racially diverse, with 53% European American, 36%
African American, 5% biracial, and 6% another race
(e.g., Asian American). Less than 1% of the sample
identified as Hispanic American. Families were pre-
dominantly low-income, with an average per capita
annual income of $2,892 and a mean Hollingshead
SES score of 24.5, indicative of a working-class sample
(Hollingshead, 1975).

In the current study, data from assessments occur-
ring at age 1.5, 2, 3.5, 6, 8, 10, and 11, were used.
Data were available for 310 families at the initial, age
1.5 assessment and 302 (97%) at the age 2 assessment.
Retention was as follows for the following visits at
child age 3.5, 6, 8, and 10, respectively: 294 (95%) at
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age 3.5, 286 (92%) at age 6, 253 (82%) at age 8, and
243 (78%) at age 10. While retention continued to be
relatively high at the age 11 assessment (79%), partici-
pants with BMI data were limited to 183 at age 11 be-
cause the weight protocol was implemented mid-way
through the assessment wave.

Measures
Family Income to Needs Ratio. Family income infor-
mation was collected from mothers as part of a
broader interview about socio-demographic character-
istics when children were 18 and 24 months (early
childhood), 3.5 and 6 years (preschool-to-school en-
try), and 8 and 10 years (school-age). For each devel-
opmental period, family income to needs was
represented by the average monthly income to needs
reported at the two assessments at each developmental
period (e.g., average family income at 18 and
24 months for early childhood). Income to needs was
calculated by dividing the total family income at each
age by the U.S. census poverty threshold for the family
size for each year (i.e., 1992, 1993, 1996, 1998, &
2000). Families were categorized as being “in
poverty” when their income to needs was less than
100% of the federal poverty threshold. For descriptive
purposes, families in the current study were catego-
rized as “near-poor” when their income to needs was
100–175% of the federal poverty threshold and “not
poor” when their income to needs was greater than
175% of the poverty threshold (Mahoney, Lord, &
Carryl, 2005).

Neighborhood deprivation. Neighborhood deprivation
was calculated using U.S. census data at the block
group level to geocode participants’ addresses. A cen-
sus block group is the smallest geographical unit avail-
able from the U.S. census, with a population of
between 600 and 3,000 people. Neighborhood depri-
vation was assessed using the address provided at each
assessment; the variable used in the current study was
represented by the mean of the two values calculated
for each developmental period (e.g., average score
across 18- and 24-month assessments for early child-
hood). Data from the 1990 decennial census were
used to compute the neighborhood deprivation vari-
able assessments that occurred between 1990 and
1995 (i.e., when children were 18 months, 24 months,
and 3.5 years), and 2,000 decennial census data were
used for visits that took place in 1996 or after (i.e.,
when children were 6, 8, and 10 years). A composite
variable of neighborhood deprivation was created by
averaging six census block group level variables, as
recommended by Wikström and Loeber (2000): me-
dian family income, percent of families with an in-
come below the poverty line, percent of families
receiving public assistance, percent of unemployed

residents, percent single-mother households, and per-
cent of residents with a bachelor’s degree or higher.
The composite variable was then converted into a z-
score. The z-score from the two assessments were av-
eraged to represent the neighborhood deprivation var-
iable used in analyses for each of the three
developmental periods. This method of operationaliz-
ing neighborhood deprivation with census data has
been used in a number of studies, most often to predict
children’s behavior and conduct problems (Gal�an,
Shaw, Dishion, & Wilson, 2017; Winslow & Shaw,
2007).

BMI. Examiners measured boys’ heights and weights
at a laboratory assessment at age 11. Height and weight
were measured using a Health O Meter 400 kiloliter
beam physician scale (Jarden Corporation, Rye, NY)
and recorded to the nearest inch and pound, respectively.
BMI was calculated using the ratio of weight (kg) over
height (m) squared and converted to normed z-scores
(BMIz) based on the CDC’s age- and sex-specific growth
charts (Kuczmarski et al., 2000). Age 11 BMI values
were converted into gender- and age-based percentiles
for descriptive purposes, but BMIz was used as the out-
come in all analyses.

Child birth weight. Child birth weight was obtained
from birth records at the time of the 18-month assess-
ment. Birth weight was included as a covariate to ac-
count for the possibility that the relationship between
early exposure to poverty and child BMIz was
accounted for by child birth weight, as family poverty
is an established correlate of birth weight (Luo,
Wilkins, & Kramer, 2006), and birth weight may pre-
dict later BMI (Singhal, Wells, Cole, Fewtrell, &
Lucas, 2003).

Covariates. Selected covariates were included in
analyses to account for potentially confounding varia-
bles in the relationship between early poverty and
BMIz. These included target child’s birth weight, tar-
get child race, and maternal education. Maternal edu-
cation was operationalized using the average of all six
assessments.

Data Analytic Strategy
Multiple regression analyses were computed in Mplus
(Muth�en & Muth�en, 2004) to test for associations
and interactions between family income and neighbor-
hood deprivation at each developmental period and
early adolescent BMIz. All continuous variables were
mean-centered to more easily interpret regression coef-
ficients. Covariates were entered first, followed by the
family income and neighborhood deprivation
variables for early childhood, preschool-age, and
school-age, followed by the interaction terms for early
childhood, preschool-age, and school-age income x
neighborhood deprivation, in a stepwise fashion. In
the case of a significant interaction, the pattern of the
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interaction was probed by plotting the lines for family
income at low (the 16th percentile) and high (the 84th

percentile) levels of neighborhood deprivation
(Cohen, Cohen, West, & Aiken, 2013). T-tests were
conducted to determine whether the simple slope of ei-
ther line was significantly different from zero.

Missing Data and Selective Attrition Effects
Multiple regression analysis was computed in Mplus
(Muth�en & Muth�en, 2004) using full information
maximum likelihood estimation to handle missing
data. Analyses were conducted with the full sample
(N¼ 310). To examine possible selective attrition
effects, analyses were conducted to determine whether
those for whom BMI data were available at age 11
(N¼ 183) differed on any study variables at baseline.
Of the eight independent sample t-tests conducted,
none were found to be significant.

Results

Descriptive Statistics
Means, standard deviations, and ranges for all study var-
iables are presented in Table I. In early childhood,
68.4% of the sample had an income to needs ratio of
less than 100% (i.e., the U.S. government’s poverty
threshold), 26.5% were categorized as “near-poor,”
with an income to needs ratio of between 100% and
175%, and 5.1% were “not poor” (i.e., reported an in-
come to needs ratio of greater than 175%). By school-
age (average income to needs when children were 8 and
10 years), 40.5% of families were living in poverty
according to the federal threshold, with 31.2% in the
“near-poor” income range and 28.3% categorized as
“not poor.” At age 11, 43.7% of the sample was over-
weight or obese (at or above the 85th percentile) and
24% obese (at or above the 95th percentile).

Correlations among study variables appear in
Table II. Income to needs was moderately negatively cor-
related with census-derived neighborhood deprivation
measure at the same time (with r’s ranging from �.30 to
�.39). Child race was highly correlated with census-
derived neighborhood deprivation in early childhood

(r ¼ .67), with African American children much more
likely to live in high-deprivation neighborhoods.

Interactions of Family Income and Neighborhood
Poverty in Predicting Weight
Covariates, income and neighborhood deprivation at
each developmental stage, and terms representing the
statistical interactions between family income and
neighborhood deprivation at all three developmental
stages were all entered simultaneously into the regres-
sion. Income to needs at school-age was found to have
a significant, negative association with age 11 BMIz (b
¼ �.20, p < .05; 95% CI b ¼ �.46 to �.02). None of
the covariates, nor neighborhood deprivation at any
developmental stage, were significantly associated
with child BMIz. There was, however, a significant in-
teraction between family income and neighborhood
deprivation in early childhood (b ¼ .25, p < .05; 95%
CI b ¼.06–.45) in predicting child BMIz at age 11 (see
Table III). The interactions between family income
and neighborhood deprivation in the preschool and
school-age periods were not significant. The total vari-
ance accounted for by all independent variables in pre-
dicting child BMIz was r2 ¼ .15, p < .05.

To understand the pattern of the interaction in
early childhood for BMIz, the effect of family income
on BMIz was calculated at low (the 16th percentile)
and high (the 84th percentile) levels of neighborhood
deprivation. In the context of low neighborhood dep-
rivation, early childhood family income had the
expected, inverse relationship with BMI at age 11 (i.e.,
lower income associated with higher BMIz). In the
context of high levels of neighborhood deprivation,
however, higher income predicted higher BMIz (see
Figure 1). The simple slope of the line plotted for fam-
ily income at low levels of neighborhood deprivation
(at the 16th percentile of neighborhood deprivation)
was not significantly different from zero (t ¼ �1.81,
p ¼ .07). The simple slope for family income at high
levels of neighborhood deprivation was significantly
different from zero at the 84th percentile of neighbor-
hood deprivation (t¼ 3.0, p < .01). Analyses of
regions of significance suggested that simple slopes of

Table I. Descriptives of Study Variables

Variable Mean (SD) Range

Family income to needs, 18 & 24M (n ¼ 310) .83 (.5) .11–2.95
Family income to needs, 3.5 & 6 yr (n ¼ 296) 1.04 (.7) .24–4.00
Family income to needs, 8 & 10 yr (n ¼ 269) 1.39 (.9) 2.15–5.23
Maternal education, average (n ¼ 310) 12.79 (1.4) 8.0–17.3
Census-derived neighborhood deprivation, z-score, 18 & 24M (n ¼ 301) .38 (1.2) �2.04–3.10
Census-derived neighborhood deprivation, z-score, 3.5 & 6 yr (n ¼ 301) .30 (.9) �1.45–2.76
Census-derived neighborhood deprivation, z-score, 8 & 10 yr (n ¼ 267) .18 (.7) �1.06–2.58
Child birth weight, pounds (n ¼ 261) 7.33 (1.3) 2.0–10.7
Age 11 BMI (n ¼ 183) 20.68 (4.6) 13.5–34.8
Age 11 BMIz (n ¼ 183) .76 (1.1) �2.62–2.55
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the lines plotted for family income were significantly
different from 0 at or below the 12th percentile (t ¼
�1.98, p < .05) and at or above the 80th percentile
(t¼1.97, p < .05) of neighborhood deprivation.

Discussion

The current study expands upon the current literature
on the relationship between childhood exposure to
poverty and risk for obesity in early adolescence. Our
results indicate that two moderately related aspects of
early childhood poverty, family income, and neighbor-
hood deprivation, may predict children’s weight years
later.

The current study found that within a predomi-
nantly low-income sample, early childhood family in-
come appeared to be protective against children’s risk
for overweight in early adolescence when families re-
sided in low-deprivation neighborhoods. However, in
the context of higher levels of neighborhood depriva-
tion, higher family income (i.e., being “near-poor” as
opposed to poor) was a risk factor for higher BMIz in
early adolescence. Children with low family income

and high neighborhood deprivation were found to be
relatively protected from high BMIz. Conversely,
those youths with a combination of higher income/
high neighborhood deprivation and low income/low
neighborhood deprivation were found to be most at
risk for higher weight at age 11.

Our findings also suggested that the interaction be-
tween exposure to neighborhood deprivation and fam-
ily income in predicting later weight may be specific to
early childhood. The current study did not find evi-
dence to support the hypothesis that family income
would be a stronger predictor of BMIz in early child-
hood and neighborhood deprivation would have a
stronger association at school-age. In fact, family in-
come at school-age (when children were 8 and
10 years old) was found to have a significant, negative
association with BMIz, while there was no relation-
ship found for school-age neighborhood deprivation.

Although findings from many prior studies support
the hypothesis that childhood poverty is a potent risk
factor for obesity (Senese et al., 2009; Hernandez &
Pressler, 2015), others have found that this relation-
ship may be weaker for certain populations, including

Table II. Correlations among Study Variables

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

1. Family income to needs, 18 & 24M –
2. Family income to needs, 3 & 6 yrs .61* –
3. Family income to needs, 8 & 10 yrs .50* .74* –
4. Maternal education .32* .23* .32* –
5. Census neighb. dep., 18 & 24M �.39* �.37* �.31* �.14* –
6. Census neighb. dep., 3 & 6 �.37* �.39* �.36* �.18* .80* –
7. Census neighb. dep., 8 & 10 �.28* �.28* �.30* �.20* .51* .72* –
8. Child birth weight .06 .06 .06 .07 �.18* �.20* �.12† –
9. Child is African American �.33* �.31* �.30* �.05 .67* .66* .53* �.21* –
10. Age 11 BMIz �.09 �.07 �.18* �.04 �.01 .04 .04 �.05 .06 –

*Denotes significance at p < .05.
†Denotes significance at p <. 10.

Table III. Interactions between Family Income and Neighborhood Poverty in Predicting Early Adolescent BMIz

Variable BMIz (Age 11)

B (SE) b (p)

Child race—African American .03 (.2) .02 (.89)
Child race—Other (i.e., not African American or White) �.33 (.3) �.08 (.20)
Birth weight .00 (.0) �.04 (.55)
Maternal education .00 (.1) .00 (.95)
Family income to needs—early childhood .13 (.2) .06 (.59)
Neighborhood deprivation—early childhood .05 (.1) .05 (.72)
Family income to needs—preschool age .33 (.2) .20 (.11)
Neighborhood deprivation—preschool age .07 (.2) .14 (.38)
Family income to needs—school age �.30 (.1) �.24 (.03)*
Neighborhood deprivation—school age �.10 (.2) �.07 (.56)
Income to needs x neighborhood deprivation—early .58 (.2) .25 (.01)*
Income to needs x neighborhood deprivation—preschool .36 (.2) .19 (.13)
Income to needs x neighborhood deprivation—school .05 (.2) .03 (.78)

*Denotes significance at p < .05.
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males and African Americans (Fradkin et al., 2015;
Lee, Harris, & Gordon-Larsen, 2009). The current
study builds upon recent efforts that focus on specific
populations (i.e., low-income, racially diverse, male
youth) and underscores the importance of examining
multiple components of poverty and their interactions
in relation to later health outcomes, rather than focus-
ing on only one component of poverty. Regarding
the former, our study’s all-male, predominantly
low-income sample is novel, as the majority of prior
research has tested these relationships using represen-
tative samples.

The finding that the combination of high neighbor-
hood deprivation and higher family income is associ-
ated wither higher rates of obesity, while unexpected,
is consistent with findings from Rossen (2014), who
used a much larger sample. There is some additional
research to support that children from “near-poor”
families may be more at risk for obesity than children
from families below the poverty threshold (Kimbro,
Brooks-Gunn, & McLanahan, 2011; Mahoney et al.,
2005), though the current study found that only in the
context of greater neighborhood deprivation was be-
ing “near poor” a greater risk for obesity than being
below the poverty threshold.

Perhaps those “near-poor” families with relatively
higher incomes living in more deprived neighborhoods
might still have limited access to healthy foods because
of greater physical distance to grocery stores containing
more varied and nutritious food options. Their higher

incomes might only go so far in contexts where physical
access and proximity to food is still limited (i.e., living
in food deserts; Larson, Story, & Nelson, 2009;
Richardson, Boone-Heinonen, Popkin, & Gordon-
Larsen, 2012). In addition, neighborhood poverty is as-
sociated with greater availability of fast-food restaurants
and convenience stores (i.e., “food swamps”; Hilmers,
Hilmers, & Dave, 2012; Richardson et al., 2012),
which have been found to predict child obesity (Cobb
et al., 2015). Perhaps such obesogenic characteristics of
the neighborhood food environment are associated with
greater risk for obesity, but only for those families with
at least some financial means to access them.

Children from low-income families living in low-
deprivation neighborhoods were also found to be at
risk for higher BMIz than children from low-income
families living in high-deprivation neighborhoods.
Although children from low-income families living in
neighborhoods with relatively low deprivation might
reside closer to sources of healthy food (e.g., super-
markets, farmers’ markets) than in high-poverty
neighborhoods, their financial constraints might limit
their ability to purchase high-quality foods. Research
suggests that the addition of a full-service grocery
store in a neighborhood may not influence low-
income families’ consumption of fruits and vegetables
(Dubowitz et al., 2015; Elbel et al., 2015).

Findings from the current study could have impor-
tant implications for policies intended to help low-
income families. It could be that in the context of

Figure 1. Interaction between family income and neighborhood deprivation in relation to age 11 BMIz.
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high-poverty neighborhoods, policies that lead to in-
creased income for very low-income families could be
associated with higher risk for child overweight.
Interestingly, participation in the Supplemental
Nutrition Assistance Program (SNAP) has been found
to be associated with higher BMI for adolescents
(Leung, Tester, Rimm, & Willett, 2017); perhaps
neighborhood quality is an important moderator of
the association between SNAP participation and BMI.

The literature would benefit from further study of
the relationship between neighborhood deprivation,
family income, and obesity while pursuing possible
mechanisms involved in driving such interactions,
such as structural (e.g., proximity to food stores) and
social (e.g., neighborhood violence, cohesiveness)
aspects of families’ ecologies. A recent systematic re-
view of neighborhood risk factors for obesity in low-
income Black and Hispanic children concluded that
there is a paucity of research in this area (Johnson
et al., 2019); thus, future studies must prioritize exam-
ining specific risk factors at the neighborhood level
(e.g., food environment, neighborhood greenspace, vi-
olence and crime in the neighborhood).

Limitations
Limitations of the current study include the relatively
small sample size and the absence of a complete data-
set for age 11 BMI. Future studies testing similar hy-
potheses would also benefit from assessing weight
outcomes as growth in BMI across childhood.
Another limitation was that we were unable to ac-
count for several covariates that would have been ben-
eficial to include (e.g., maternal BMI, whether families
received food stamp benefits and if so how much, fam-
ily composition of the child’s home, daycare atten-
dance) as these data were no collected in the current
study. Also, the current study was limited to males;
thus, findings may not be generalizable to females or
youth from higher-SES urban, rural, or suburban com-
munities. As some research suggests that there may be
important sex differences in the relationship between
poverty and obesity, with a stronger association usu-
ally found for females (Le Meyer, Zane, Cho, &
Takeuchi, 2009; Zhang & Wang, 2004), there is a
need for more studies involving urban, low-income
females. Last, although the current study attempted to
disambiguate the influence of two different aspects of
children’s experience of poverty, it did not examine
the specific characteristics of family or neighborhood
poverty that would be expected to drive the associa-
tions with child weight (e.g., children’s diet, the neigh-
borhood food environment, neighborhood
greenspace). Further unpacking the findings of the cur-
rent study would be a logical next step for future re-
search and could help inform specific targets of child
obesity prevention.

Conclusions

As the pattern of findings in the current study was un-
expected, further research is necessary to determine
whether the results can be replicated with other sam-
ples, both low-income and representative of the na-
tional income spectrum. Our findings highlight the
importance of considering two components of
poverty—neighborhood deprivation and family
income—with respect to children’s health outcomes.
In spite of the aforementioned limitations, the current
study provides support to a growing literature on the
association between early childhood exposure to pov-
erty and detrimental health outcomes including, but
not limited to, obesity.
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