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ABSTRACT
BACKGROUND: An increased prevalence of overweight and obesity for adults on government-funded nutrition assistance,
such as the Supplemental Nutrition Assistance Program (SNAP), has been observed; however, this association among
preschool-aged children is not well understood. Longitudinal research designs tracking changes in body mass index-for-age
(BMI) in children of low-income households may provide a clearer picture of the association between SNAP participation and
overweight and obesity among this age group. To determine if there is a relationship between SNAP participation and
overweight and obesity prevalence in low-income, preschool children, we conducted a cross-sectional analysis of children in a
Head Start program, and a longitudinal analysis of those children who were enrolled for 2 years.
METHODS: Height and weight data and SNAP participation of 386 students (207 male, 179 female, 4.2 ± 0.5 years) enrolled
in a Head Start program were analyzed; data for 2 years were available for 167 of the students. Height and weight measures were
used to determine BMI percentile per Centers for Disease Control and Prevention guidelines. SNAP participation was obtained
through a nutritional questionnaire given to parents at time of Head Start Program enrollment.
RESULTS: No signiﬁcant differences were found between SNAP and non-SNAP participants for BMI percentile in either the
cross-sectional or longitudinal analysis. BMI percentile increased for both groups over time, but failed to reach signiﬁcance
(p = .13).
CONCLUSION: Future studies are warranted with an inclusion of a larger and more geographically diverse sample to further
determine the association between SNAP participation and overweight and obesity in preschool-aged children.
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C

hildhood obesity has increased 3-fold in the
United States since 1970.1 The key determinants
of childhood overweight and obesity are related to
income, education, food insecurity, and ethnicity.2
About 17% of children ages 2-5 years are considered
overweight, as defined as being over the 95th
percentile or above for body mass index-for-age (BMI)
per the Centers for Disease Control and Prevention
(CDC) guidelines.1,3 Childhood obesity negatively
impacts a child’s physical and emotional health and
overall well-being. Additionally, overweight and/or

obese children are impacted financially as a result of
their weight status such as in increased healthcare
costs. Meyerhoefer and Pylypchuk reported that
food stamp participants devote $94 extra per year
on healthcare.4 Understanding the causal factors
for the increase in childhood obesity is necessary
for preventing its negative impact on children’s
health and well-being as well as on the nation’s
economy.
Low-income children are at an increased risk for
overweight and obesity and tend to be from families
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of undereducated, ethnic minorities who participate
in government assistance programs, such as the Food
Stamp Program (FSP), changed to the Supplemental
Nutrition Assistance Program (SNAP) in 2008.5 SNAP
provides the same benefits as the FSP, assistance with
the purchase of food based upon household’s income,
expenses, and size; however, the new name reflects
the program’s focus on supplementing, not meeting
all, participants’ nutritional needs, and on healthy
eating.6,7
Participation in food assistance programs has reportedly been associated with obesity in adults.4,8,9
However, findings from research examining the relationship between overweight and obesity among
children and adolescent participants in government
assistance programs are mixed.10-13 Furthermore,
available research among children and adolescents is
primarily based upon the retrospective analysis of large
survey databases, rather than more robust research
methodologies utilizing data gathered via objective
measurement. Because youth from low-income families are at a higher risk of being overweight than those
from higher-income families, the association between
food assistance participation and overweight and/or
obesity needs to be further explored using more robust
research methodologies.14,15 Therefore, the current
study employs the analysis of longitudinally gathered
objective data from preschool-aged children enrolled
in Head Start. Head Start, a federally funded program,
helps prepare children of low-income households for
school through health, nutritional, educational, and
other services.16
The purpose of this study was to determine if
there is a relationship between overweight and obesity
prevalence in low-income, preschool-aged children,
based on BMI percentile, and SNAP participation.
Understanding this relationship may guide nutrition
and behavior change programs provided to SNAP
participants. It was hypothesized that a greater
prevalence of overweight and obesity would be
present among low-income, preschool-aged children,
whose families participate in SNAP, than children of
families who do not participate in the food assistance
program.

METHODS
Participants
A combined 386 students enrolled in a Head
Start program in Oregon from the 2008-2009 and
2009-2010 school years were included. If either height
and weight or SNAP participation were missing, the
participant was withdrawn from analysis (N = 4). Data
from repeat students, those with 2 years of Head
Start program participation (N = 167), were used
for a longitudinal analysis to measure the interaction
of consecutive years as Head Start participants and
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changes in BMI percentile over time. Of the final
participant data used for analysis, 207 were male and
179 were female.
Eligibility for the Head Start program required that
each student be from families that had an income level
at the poverty level or lower. The Head Start Program
could only enroll 10% of its students whose families
are above the federal government’s poverty standards.
In 2009, the poverty level for a family of 4 in Oregon
was equal to an income of $22,050.17 Each student
regardless of SNAP or non-SNAP participation was
essentially equivalent in terms of socioeconomic level
at the time of enrollment.
Procedure
Retrospective cross-sectional and longitudinal analyses of participant data from a Head Start program
was conducted to determine if an association exists
between SNAP participation and overweight and obesity in preschool-aged children.
Each enrolled Head Start student was measured
for height and weight in the fall of each school
year. Measurements were obtained by trained teachers
and assistants. BMI percentiles, as determined by the
CDC, were used to determine children’s weight status
category with the classification of overweight and
obese as at or above the 85th percentile and at or
above the 95th percentile, respectively.3
SNAP participation was self-reported by the children’s parent at the time of student enrollment in the
Head Start Program. For the purposes of this study,
SNAP participation was recorded and matched to a
student’s BMI and BMI percentile by a blinded, third
party.
Data Analysis
The independent variable was SNAP participation,
and BMI percentile and weight status category
were the dependent variables. BMI weight status
categories of underweight (<5th percentile), normal
weight (≥5th-84th percentile), overweight (85th94th percentile), and obese (>95th percentile) were
used.3
To compare BMI percentiles between a cross-section
of SNAP participants and non-SNAP participants, a
Mann-Whitney U test was performed. A chi-square
test was also performed to determine the percentage
of SNAP participants who were overweight and/or
obese compared to the percentage of non-SNAP
participants.
Longitudinal analyses were performed utilizing the
data from those Head Start Program students who
had been in the program for 2 years (SNAP = 109,
non-SNAP = 57). A Wilcoxon signed-rank test was
performed to assess the presence of a significant
change of BMI percentile over time for both SNAP and
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non-SNAP participants combined. A Mann-Whitney
U test was performed using percent change scores to
determine if the 2 groups differed in BMI percentile
change over time. The alpha level for all 2-tailed
statistical tests was p < .05.

Figure 1. Weight Status Categories by Percentage for SNAP
Versus Non-SNAP Participants
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Cross-Sectional Analysis
A Mann-Whitney U test showed that there were no
differences in the BMI percentiles between the SNAP
and non-SNAP participants, respectively (67.5 vs 64.2;
p = .25). No significant difference was found between
the proportion of SNAP and non-SNAP participants
by weight status category (χ 2 (3, N = 385) = 3.40,
p = .33).
There were no statistically significant difference in
the prevalence of obesity between SNAP and nonSNAP participants (χ 2 (1, N = 385) = 1.54, p = .215;
20.5% and 15.3% for SNAP and non-SNAP, respectively). Similarly, although there was greater prevalence of obesity and overweight combined among
SNAP and non-SNAP participants (39.3% versus
33.6%, respectively), the difference was also not statistically significant (χ 2 (1, N = 385) = 1.23, p = .27).
Figure 1 has a graphical representation of weight status category classification among SNAP and non-SNAP
participants.
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Table 2. BMI Percentiles Year 1 Versus Year 2 for Total, SNAP,
and Non-SNAP∗
BMI Percentile
Total participants
(N = 167)
SNAP participants
(N = 109)
Non-SNAP participants
(N = 57)

Years 1 and 2

Year 1

Year 2

65.33 ± 2.17

63.86 ± 31.04

66.81 ± 30.46

67.5 ± 31.58

63.71 ± 31.76

66.08 ± 31.40

64.2 ± 29.61

64.12 ± 30.20

68.46 ± 29.01

∗ All values are reported as mean ± SD.

Figure 2. Change in BMI Percentile From Year 1 to Year 2 for
SNAP and Non-SNAP Participants
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Characteristics of the study sample are provided in
Table 1. Of the 386 participants, 254 (65.8%) were
SNAP participants and 131 (34.2%) were non-SNAP
participants. SNAP and non-SNAP participants did not
differ significantly for age or gender. The KolmogorovSmirnov test was significant, indicating that BMI
did not follow a normal distribution. Therefore,
non-parametric tests were used.
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Longitudinal Analysis
The longitudinal analysis revealed that there was
an increase in BMI percentile overtime (63.9 versus
66.8 for year 1 and year 2, respectively); however, the
increase was not statistically significant (Z = −1.617,
p = .11). Additionally, there was no difference in
BMI percentile change between the SNAP and nonSNAP groups overtime (U = 2930.5, p = .55; Table 2,
Figure 2).
Table 1. Characteristics of Study Sample∗
Variable
Mean Age ± SD
Male
Female

SNAP Participants
N = 254

Non-SNAP
Participants N = 131

4.2 years ± 6 months
138 (54.3%)
118 (46.5%)

4.2 years ± 6 months
69 (52.7%)
61 (46.6%)

∗ Unless otherwise noted, all values are reported as N (%).
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DISCUSSION
This study investigated whether preschool-aged
children who were participants in SNAP had a higher
incidence of obesity than eligible non-SNAP participants. It was hypothesized that preschool-aged children whose families participate in SNAP would have
a greater prevalence of overweight and obesity than
children of families who do not participate in the
food assistance program. There was no statistically
significant difference in BMI percentile and subsequent weight status category between the SNAP and
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non-SNAP participants. Our findings are similar to the
findings of Ver Ploeg and colleagues who examined
weight status trends over time among young children
(ages 2-4 years) receiving food assistance through the
Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC).10 They found no significant difference in BMI status among WIC participants and WIC eligible nonparticipants.10 Whereas
we did not examine data from preschool-aged children enrolled in WIC, both SNAP and WIC are food
assistance programs for low-income eligible families;
therefore, this comparison is appropriate.
When investigating the difference between SNAP
and non-SNAP groups based on weight status
category some variation was found. There was a
∼5% greater prevalence of overweight and obesity
combined among SNAP participants (39.3%) than
in non-SNAP participants (33.6%), although this
difference was not statistically significant (p = .27).
Jones found, in a sample of adult women, a
larger difference in the prevalence of overweight
between SNAP and non-SNAP groups with 65.1%
of food stamp participants overweight versus 47.3%
of nonparticipants (χ 2 = 51.3, p < .000).18 Further
investigation of the prevalence of overweight and
obesity for preschool-aged SNAP participants is
warranted.
Our findings that BMI increased in all participants
overtime, although not significant, are similar with
other reports in the literature. Condrasky and Marsh
reported that women food stamp participants had
increased BMI over the course of 2 years of being on
food assistance programs.19 Increased BMI with time is
consistent with our findings that time spent on SNAP
increased BMI percentile; however, this increase was
not significant. Additionally, Gibson found that over
the course of 5 years of food stamp participation, a
6.4% increase occurred in the probability of daughters
of SNAP participant mothers becoming overweight.20
Therefore, there seems to be an association with time
on federally funded food assistance and an increase
in BMI; however, this association was not significant
in the current study. Multiyear, prospective studies
are suggested to clearly understand the influence of
SNAP participation and overweight and obesity in
preschool-aged children overtime.
In contrast to our findings, Ver Ploeg et al
reported that the association between obesity and lowincome and food assistance program participation has
decreased over the past 3 decades.21 Their research on
adults found that the gap between low- and higherincome individuals and BMI is decreasing and the
gap is narrower. The present study shows a slight
increased prevalence in obesity for SNAP participants
than eligible nonparticipants, although not significant.
Kaushal reported that food stamp participation is
associated with a statistically insignificant 6.8%
Journal of School Health

decline in average BMI of unmarried mothers.22
This conflicts with the present study in which time
showed an increase, yet also nonsignificant, in BMI
over the course of 2 years. Further investigation
on the longitudinal increases in BMI beginning
with preschool-aged children could help explain this
discrepancy.
Limitations
There are limitations to this study. Failure to
reach significance for the posed hypothesis could be
attributed to the narrow demographic sampling of
the population. Although socioeconomic status was
controlled for, in a way, through utilizing a sample
from Head Start, other factors such as the sample
residing in the same geographic area may limit the
external validity and generalizability of the findings.
Additionally, there may be unknown confounding
factors for all participants of low income. For example,
it is possible that the families who enroll their children
in Head Start all have similar characteristics regardless
of SNAP participation, which could influence food
purchasing and dietary habits, thus influencing the
child’s BMI.
In addition, there could be natural differences
between the group of SNAP participants and eligible
nonparticipants. For example, Kaiser found that 42%
of women eligible for SNAP did not receive assistance
because they said they did not need it.23 This mentality
could affect other areas of nonparticipants’ lives which
could then lead to variations in environment and
behaviors of the family that could influence weight
status. Because the Head Start program allows up
to 10% of their enrolled students to come from
families not under the 130% poverty level, there could
be a chance that non-SNAP participants were not
identical in regard to economic needs as some SNAP
participants. However, this limitation is not likely since
the Head Start program enrolls applicants based on
need and is not able to enroll all applicants as there
are many who apply and few openings.

Conclusion
Childhood overweight and obesity remain a significant health and social issue in the United States
and will likely remain such until causal factors are
well understood, effective evidence-based prevention
and treatment programs are developed, launched,
and carefully adhered to, and other local, regional,
and national steps, such as assessing and improving
nutritional behavioral interventions for low-income
families on government food assistance programs, are
taken. Future research in this area is necessary. Indeed,
research is needed to assess confounding factors such as
grocery shopping habits, dietary practices, and physical
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activity differences between SNAP and eligible nonSNAP participants. Investigation of eligible, non-SNAP
participants and reasons for not applying for assistance
could also help clarify the differences between the
2 groups.
Despite not finding a significant difference in BMI
percentile between SNAP and non-SNAP participants,
our findings suggest that SNAP participation among
preschool-aged children of low-income households
may neither increase nor decrease a child’s risk for
overweight and obesity. Further research is needed to
determine the impact of SNAP participation on weight
status among low-income, preschool-aged children.

IMPLICATIONS FOR SCHOOL HEALTH
Head Start programs and other early childhood education programs are often operated in local schools
and funded by the US Department of Education. The
determinants of health and disease status, including obesity, are influential in how early childhood
education administration and staff are equipped and
prepared to improve the health of their students. If
children participating in programs such as Head Start
have higher rates of overweight and obesity due to factors such as income and food assistance participation,
barriers to achieve better health are present. Barriers
and factors relating to childhood health are important
for administrators and educators to be aware of to best
educate both the parents and their children. Advocacy
for health equality among students should be present
in such early childhood programs, including healthy
food offerings and education on how to improve family
health.
Human Subjects Approval Statement
The study protocol was approved by the A.T. Still
University Institutional Review Board.
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