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BACKGROUND: In the USA, nearly 40% of adults > 20
years have a body mass index (BMI) > 30, and 11% of
households are reported as food insecure. In adults, evi-
dence shows women are more likely than men to be food
insecure. Among adults with food insecurity, differences
in BMI exist between men and women with women report-
ing higher BMI. Factors associated with this difference in
BMI between genders are less understood.

OBJECTIVE: The aim of this study was to assess gender
differences in the relationship between food insecurity
and BMI.

DESIGN: Hierarchical models were analyzed using a gen-
eral linear model by entering covariates sequentially in
blocks (demographics, lifestyle behaviors, comorbidities,
and dietary variables) and stratified by gender.
PARTICIPANTS: The sample included 25,567 adults in
the USA from the National Health and Nutrition Exami-
nation Survey (NHANES), 2005-2014.

MAIN MEASURES: The dependent variable was BMI, and
food insecurity was the primary predictor.

KEY RESULTS: Approximately 51% of the sample was
women. Food insecure women were significantly more
likely to have higher BMI compared to food secure women
in the fully adjusted model after controlling for demo-
graphics (8= 1.79; 95% CI 1.17, 2.41); demographic and
lifestyle factors (8= 1.79; 95% CI 1.19, 2.38); demograph-
ic, lifestyle, and comorbidities (8 = 1.21; 95% CI 0.65,
1.77); and demographic, lifestyle, comorbidities, and die-
tary variables (8= 1.23; 95% CI 0.67, 1.79). There were no
significant associations between food insecure and food
secure men in the fully adjusted model variables (3= 0.36;
95% CI - 0.26, 0.98).

CONCLUSION: In this sample of adults, food insecurity
was significantly associated with higher BMI among wom-
en after adjusting for demographics, lifestyle factors,
comorbidities, and dietary variables. This difference was
not observed among men. More research is necessary to
understand this relationship among women.
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INTRODUCTION

Body mass index (BMI) is a well-known measure for tracking
weight and an important indicator of increased adiposity, with
those having a BMI > 30 considered obese.' In 2016, approx-
imately 37% of adults in the USA aged 20 years and older
were obese.” Approximately 41% of women have a BMI > 30
compared to 34% of men.? Without intervention, it is pro-
jected that 51% of adults will be obese by 2030.% Obesity is a
leading risk factor for chronic disease,* with obese adults
having higher rates of type 2 diabetes, hypertension, stroke,
cancer, myocardial infarction, and depression.s’6 Finally, obe-
sity carries significant financial burden as it is associated with
a 36% increase in healthcare costs and lowered earning
potential.”

The prevalence of obesity is further increased among food
insecure adults.*° Food insecurity is defined as being uncer-
tain of having or the inability to acquire enough food to meet
nutritional needs because of insufficient money or other food-
related resources.'® Since 2018, 11% of US households are
estimated to be food insecure.'® Among adults, households
with children, with lower incomes, and with Non-Hispanic
Black (NHB) or Hispanic heads of household have higher
rates of food insecurity than the national average.'' Similarly,
in adults under the age of 65, food insecurity is more prevalent
among NHBs and Hispanics.'? Furthermore, food insecurity is
more prevalent in adult women than adult men, where evi-
dence shows women are more likely to be overweight or obese
compared to men.'>'* Although the association between food
insecurity and increased BMI in women has been shown in
prior studies,'*'* the mechanism underlying this disparity
remains unclear."

Because of the increasing prevalence of obesity in our
society and evidence supporting higher BMI and poorer out-
comes in food insecure women, it is important to understand
how the relationship between obesity and food insecurity
differs both between and within gender groups. While
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previous studies have focused on understanding the relation-
ship between being overweight and food insecure'*'* partic-
ularly among women,'>'*1¢ there is a lack of literature look-
ing into the factors associated with the relationship between
obesity and food insecurity by gender and BMI level in adults.
Evidence showing women to have poorer outcomes related to
obesity and food insecurity, both independently and collec-
tively, warrants additional research to understand this relation-
ship. In addition, prior studies in this area have limited their
investigations to including only covariates such as demo-
graphic variables in the analysis,'* "> within smaller sub-
groups of the US population.'>'® However, our study aims
to explore a variety of covariates consisting of demographic,
lifestyle, comorbidity, and dietary variables within a large,
nationally representative adult population to further investi-
gate this relationship. Therefore, this study aimed to under-
stand gender differences in the relationship between food
insecurity and BMI in a nationally representative sample of
adults from the USA.

METHODS
Data Source and Study Population

The National Health and Nutrition Examination Survey
(NHANES) is a series of cross-sectional surveys that were
designed to estimate the health and nutritional status of adults
and children in the USA. The NHANES interview includes
demographic, socioeconomic, dietary, and health-related
questions. Findings from NHANES can be used to determine
the prevalence of major diseases and risk factors for diseases.
Information can also be used to assess nutritional status and its
association with health promotion and disease prevention.

This study used five cycles of continuous NHANES data
between 2005 and 2014, for individuals 20 years of age and
older, who completed both the dictary interview and the
physical examination. In total, 26,091 participants were se-
lected. There are 321 participants without BMI information
and 203 without food security information, so the sample has
25,567 valid for analysis.

Outcomes

The primary outcome of interest was body mass index (BMI).
We analyzed BMI as continuous.

Main Predictor

The primary predictor for this analysis was food insecurity.
Eighteen Food Security Survey Module (FSSM) questions
were asked of households with children under the age of 18
years. Ten questions were asked of households without chil-
dren. Four response levels were created based on the number
of affirmative responses for those questions. Household food
security category: 1 = household full food security: no affir-
mative response in any of these items; 2 = household marginal

food security: 1-2 affirmative responses; 3 = household low
food security: 3—5 affirmative responses for household with-
out children under the age of 18 and 3—7 affirmative responses
for household with children; 4 = household very low food
security: 6—10 affirmative responses for household without
children under the age of 18 and 8-18 affirmative responses
for household with children. Food insecurity was treated in
two ways: as a 4-category variable as defined by NHANES
above and as a 2-category variable by further dichotomizing
the four categories into two distinctive categories: food
security (categories 1 and 2) and food insecurity (cate-
gories 3 and 4).

Covariates

Covariates included demographic, lifestyle, comorbidity, and
dietary intake variables.

Demographic variables included age (grouped as 20-34
years; 35-49 years; 50-64 years; and 65+ years), race/
ethnicity (grouped as non-Hispanic White; non-Hispanic
Black; Hispanic; and other minority), education (dichoto-
mized as high school or below and college or above), marital
status (dichotomized as married or not married), ratio of family
income to poverty (dichotomized as 130% and less of poverty
level and above 130% of poverty level), and insurance status
(dichotomized as covered or not covered by insurance). These
variables have been implicated as potential mediators impact-
ing the relationship between food insecurity and obesity
among adults.'?

Lifestyle variables included physical activity (grouped as
none, moderate, and vigorous), smoking status (grouped as
non-smoker, former smoker, and current smoker), and drink-
ing status (grouped as non-drinker, moderate drinker, and
above-moderate drinker). These variables have been noted in
the literature to be related to increased body fat in adult
populations.'”'®

Comorbidities included physical and mental health condi-
tions. Physical comorbidities included the following diag-
nosed medical conditions: diabetes, hypertension, stroke, heart
disease (congestive heart failure, coronary heart disease, angi-
na, heart attack), lung-related disease (asthma, emphysema,
chronic bronchitis), thyroid problem, arthritis, and cancer.
Several comorbidities have been linked to increased body
mass index and obesity among adults.'®2> Physical comor-
bidities were grouped by the count equal to 0, 1, 2, 3, and > 4.
Mental comorbidity included depression, which was measured
by the Patient Health Questionnaire (PHQ), a nine-item
instrument. Depression was defined as PHQ-9 score be-
tween 10 and 27, and a PHQ-9 score between 0 and 9 was
defined as no depression. Depression has been linked to
an increase in body mass index in adults, according to a
study by Wiltink et al.?®

Dietary intake variables included total energy intake (kcal),
total sugar intake (gm), and total carbohydrate intake (gm)
during 24-h dietary recall.
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Statistical Analysis

Data analysis was performed using SAS version 9.4 (SAS
Institute). The SURVEYFREQ, SURVEYMEANS, SUR-
VEYREG, and SURVEYLOGISTIC procedures in SAS were
used to represent the US population and account for the
complex survey sample design, including designs with strati-
fication, clustering, and unequal weighting. Dietary day 1
sample weight was used.

The primary analytical goal was to explore the association
between BMI and food insecurity stratified by gender. First,
BMI was modeled as continuous, and survey general linear
regression models were fitted to assess the relationship be-
tween food insecurity and BMI level. We first ran univariate
survey general linear models (GLM) for food insecurity, as
well as stratified by gender through domain statement, then
developed four multivariable survey GLM in hierarchical
sequence: (1) adjusted for all demographic variables; (2) ad-
justed for demographic and lifestyle variables; (3) adjusted for
demographic, lifestyle, and comorbidity variables; and (4)
adjusted for demographic, lifestyle, comorbidity, and dietary
intake variables. Food insecurity was treated as a 4-category
variable and as a 2-category variable separately for all above
regression analyses. All p values were 2-sided, and p < 0.05
was considered statistically significant.

RESULTS

Table 1 shows the sample characteristics by gender for this
cohort of adults. Fifty-one percent of the sample was women.
Half of the sample was below the age of 50. Most men (45%)
and women (46%) were non-Hispanic Whites. A majority of
the sample was above 130% of the poverty level (67%), was
covered by insurance (77%), were non-smokers (54%), were
moderate drinkers (58%), and had none or at least one comor-
bidity (60%). Thirty-seven percent of the sample had a BMI of
30 or more, and 18% of the sample was food insecure.
Among this sample of adults, more women (41%) were
obese than men (33%) (p < 0.001), and more women reported
being food insecure compared to men (19% vs. 18%; p =
0.003). More men were married (57% vs. 47%; p < 0.001),
physically active (69% vs. 59%; p < 0.001), smokers (25% vs.
18%, p < 0.001), and drinkers (84% vs. 61%, p < 0.001)
compared to women. More women had income described as
130% and less of the poverty level (34% vs. 31%; p < 0.001)
and were covered by insurance (79% vs. 74%; p < 0.001),
non-smokers (63% vs. 45%; p < 0.001), non-drinkers (40% vs.
16%; p < 0.001), and depressed (11% vs. 6%; p < 0.001)
compared to men. Women had a higher education level (p <
0.001), more comorbidities (»p < 0.001), and a significantly
higher energy (p < 0.001), total sugar (p < 0.001), and carbo-
hydrate intake (p < 0.001) during 24-h dietary recall than men.
Table 2 shows unadjusted and adjusted linear regression
models for the relationship between BMI and food insecurity
by gender. In the unadjusted model (model 1), BMI was

significantly higher in food insecure women compared to food
secure women (3 = 2.51; 95% confidence interval (CI) 1.96—
3.07). When adjusting for demographic variables (model 2),
BMI in food insecure women was statistically higher than the
BMI in food secure women (8 = 1.79; 95% CI 1.17-2.41).
Similarly, when adjusting for demographic and lifestyle vari-
ables (model 3) and demographic, lifestyle, and comorbidity
variables (model 4), the BMI in food insecure women was
statistically higher than the BMI among food secure wom-
en (6 =1.79; 95% CI 1.19-2.38 and 5 = 1.21; 95% CI
0.65—1.77, respectively). In the fully adjusted model for
demographic, lifestyle, comorbidity, and dietary variables,
BMI in food insecure women was statistically higher than
the BMI among food secure women (5 = 1.23; CI 0.67—
1.79). There were no statistically significant differences in
BMI among food insecure men compared to food-men in
any of the models.

Table 3 shows the unadjusted and adjusted linear regression
models for BMI outcomes between men and women by strat-
ified food security levels. Women with marginal (3 =1.55; CI
1.03-2.07), low (3 = 2.49; CI 1.84-3.13), and very low (3 =
2.97; CI 1.98-3.95) food security had higher BMI in the
unadjusted model (model 1) compared to women with full
food security. When adjusting for demographics (model 2),
BMI in marginal food secure women (3 = 1.15; CI — 0.61 to
1.69), low food secure women (3 = 1.85; CI 1.07-2.63), and
very low food secure women (3 = 2.29; CI 1.27-3.31) was
statistically higher than food secure women. When adjusting
for demographics and lifestyle variables (model 3), BMI in
marginal food secure women (G = 1.28; CI 0.72—1.85), low
food secure women (G = 1.84; CI 1.08-2.59), and very low
food secure women (3 = 2.38; CI 1.46-3.30) was statistically
higher than in food secure women. When adjusting for demo-
graphic, lifestyle, and comorbidity variables (model 4), BMI
in marginal food secure women (5 = 0.91; CI 0.39-1.42), low
food secure women (3 = 1.38; CI 0.65-2.10), and very low
food secure women (3 = 1.43; CI 0.51-2.35) was statistically
higher than that of food secure women. In the fully adjusted
model for demographic, lifestyle, comorbidity, and dietary
variables (model 5), BMI in marginal food secure women (3
= 0.93; CI 0.42-1.45), low food secure women (3 = 1.40; CI
0.68-2.12), and very low food secure women (3 = 1.46; CI
0.53-2.37) was statistically higher than that of food secure
women. Food insecure men did not show a significant differ-
ence in BMI compared to food secure men at any of the food
security levels across all models.

DISCUSSION

In this cross-sectional study of a sample of adults from the
USA, significant differences were observed in the relationship
between BMI and food insecurity by gender. In the unadjusted
model, food insecure women were significantly more likely to
have a higher BMI compared to food secure women.
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Table 1 Unweighted Sample Characteristics by Gender

Variables All Men Women p value
n = 25,567 n=12,417 n = 13,150

Demographics

Age 0.019*
20-34 years 26.2% 25.6% 26.8%

3549 years 25.7% 25.4% 26.1%

50-64 years 24.9% 25.4% 24.4%

65+ years 23.2% 23.7% 22.7%
Race 0.121
Non-Hispanic White 45.5% 46.2% 44.8%

Non-Hispanic Black 21.5% 21.3% 21.6%

Hispanic 24.4% 23.9% 25.0%

Other 8.6% 8.6% 8.6%
Education level < 0.001*
High school or below 49.1% 51.1% 47.3%

College or above 50.9% 48.9% 52.7%
Marital status < 0.001*
Married 51.9% 56.8% 47.4%

Not married 48.1% 43.2% 52.6%
Ratio of family income to poverty < 0.001*
130% and less of poverty level 32.1% 30.1% 33.9%

Above 130% of poverty level 67.9% 69.9% 66.1%

Insurance status < 0.001*
Covered by insurance 76.7% 73.9% 79.3%

Not covered by insurance 23.3% 26.1% 20.7%

Lifestyle

Physical activity < 0.001*
None 353% 30.0% 40.3%

Vigorous 33.1% 42.5% 24.2%

Moderate 31.6% 27.5% 35.5%

Smoking status < 0.001*
Non-smoker 54.4% 45.0% 63.2%

Current smoker 21.4% 25.0% 18.0%

Former smoker 24.2% 30.0% 18.8%

Drinking status <.0001*
Non-drinker 28.1% 16.4% 39.5%

Moderate drinker 57.9% 62.0% 54.0%

Above-moderate drinker 13.9% 21.6% 6.5%

Comorbidities < 0.001*
Comorbidity count = 0 39.9% 42.9% 37.1%

Comorbidity count = 1 25.9% 26.3% 25.5%

Comorbidity count = 2 16.6% 15.6% 17.5%

Comorbidity count = 3 10.0% 9.2% 10.8%

Comorbidity count > 4 7.6% 6.0% 9.1%

Depression < 0.001*
No depression 91.1% 93.6% 88.7%

Depression 8.9% 6.4% 11.3%

Dietary

Energy intake during 24-h dietary recall (mean kcal (SE)) 2110.8 (6.4) 2446.8 (10.0) 1793.2 (6.9) < 0.001%*
Total sugars intake during 24-h dietary recall (mean g (SE)) 115.5 (0.5) 128.6 (0.8) 103.1 (0.6) < 0.001*
Carbohydrate intake during 24-h dietary recall (mean g (SE)) 256.9 (0.8) 291.1 (1.3) 224.6 (0.9) < 0.001*
BMI < 0.001*
Not obese (BMI < 30) 63.0% 66.6% 59.5%

Obese (BMI 30+) 37.0% 33.4% 40.5%

Household food security 0.003*
Food security 81.8% 82.5% 81.1%

Food insecurity 18.2% 17.5% 18.9%

*Significance at p < 0.05. All numbers represent percentages or mean (standard error)

Significance for this relationship remained after adjusting for
demographics alone; for demographic and lifestyle factors; for
demographic, lifestyle factors, and comorbidities; and in the
fully adjusted model for demographic, lifestyle variables,
comorbidities, and dietary variables. No significant findings
were observed in the relationship between food insecure and
food secure men. When stratified by food security status,
women who reported marginal, low, and very low food secu-
rity had a significantly higher BMI compared to women with
full food security. There were no significant relationships

between stratified food security status and BMI among men.
These findings suggest there is a relationship between BMI
and food security status, particularly for women, and that an
understanding of the factors associated with this significant
relationship is warranted.

In this sample, we found a significant relationship between
BMI and food insecurity for women, but not for men. This
disparity by gender has been demonstrated previously in the
literature'>'>273%. however, gaps remain in understanding
the factors associated with the difference.”'*?%*! Several
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Table 2 Multivariate Linear Regression Models of the Relationship Between Food Insecurity Status and Body Mass Index by Gender

Model 1 Model 2 Model 3 Model 4 Model 5

B-coefficient B-coefficient B-coefficient B-coefficient B-coefficient

95% CI) Y5% CI) 95% CI) 95% CI) 95% CI)

Women Men Women Men ‘Women Men Women Men Women Men
Food - - - - - - - - - -
security
Food 2.51 (1.96 -001(— 1.79@1.17 044 (- 1.79 (1.19 0.55 (= 1.21 (0.65 0.34 (— 1.23 (0.67 0.36 (—
insecurity to 3.07)***  0.60 to to 2.41)***  0.22 to to 2.38)*** (.11 to to 1.77)*%**  0.29 to to 1.79)*** (.26 to

0.58) 1.10) 1.21) 0.97) 0.98)

Significance: **¥p < 0.001; **p < 0.01; *p < 0.05. Reference groups: food security. Model 1: unadjusted, model 2: adjusted for demographics (age
group, race, education, marital status, poverty to income ratio, insurance status), model 3: adjusted for model 2 + lifestyle variables (physical activity,
smoking status, drinking status), model 4: adjusted for model 3 + comorbidities (comorbidity count, depression), model 5: adjusted for model 4 +

dietary variables (energy intake, total sugars intake, carbohydrate intake

[-coefficient beta-coefficient, 95% CI 95% confidence interval

theories for this difference between women and men have
been hypothesized, with focus on race/ethnicity, pregnancy
status, and food stamp participation.'*>? Among women, it
has been suggested that this relationship may be associated
with non-Hispanic White, Hispanic,'***>'** non-Hispanic
Black, and Asian race/ethnicity, but this is not the same for
men.'>** While the influence race and ethnicity have on the
relationship between food insecurity and BMI is unknown, it
is hypothesized that genetic factors contribute to increased
adiposity, which may influence the relationship between food
insecurity and BMIL>** Additionally, pregnancy status has been
noted as a factor among women and would not impact the
relationship between food insecurity and BMI in men.'* Most
notably, pregravid and postgravid severe obesity and gesta-
tional diabetes have shown associations between food insecu-
rity status and BML'? In contrast, weight gain has not always
been shown to influence the relationship between food inse-
curity and BML'**! In our analysis, we did not assess the
relationship between pregnancy status, food insecurity, and
BMI; therefore, we are unable to offer new evidence on this

relationship. Finally, Dinour et al. proposed that food stamp
participation, which would likely influence the lived experi-
ences of households led by women in comparison to men,
leads to a binge-starvation cycle, contributing to the difference
by gender.’

In this sample, we found women with food insecurity had
significantly higher levels of BMI compared to women with-
out food insecurity. Like our findings, the literature has shown
that food insecure women have a higher incidence of obesity
compared to food secure women.'>'*?’3% One study con-
cluded that the prevalence of overweight and obese status in
women exists regardless of race or ethnicity, with increased
odds of higher BMI among food insecure non-Hispanic White
and Hispanic women.'® In two studies, after adjusting for
socioeconomic, demographic, and lifestyle variables, food
insecure women had increased likelihood of overweight
BMI compared to food secure women.'*>® Alternatively, it
has been suggested that by stratifying food insecurity by mild,
moderate, and severe, overweight BMI is only seen in mild
food insecure women,3 4 or most strongly correlated with mild

Table 3 Multivariate Linear Regression Models of the Relationship Between Food Security Levels and Body Mass Index by Gender

Model 1 Model 2 Model 3 Model 4 Model 5

B-coefficient B-coefficient B-coefficient B-coefficient B-coefficient

95% CI) 95% CI) 95% CI) 95% CI) 95% CI)

‘Women Men Women Men Women Men ‘Women Men Women Men
Full food - - - - - - - - - -
security
Marginal 1.55(1.03 0.13 (- 1.15 (- 048 (— 1.28 (0.72 049 (- 0.91 (0.39 0.33 (— 0.93 (0.42 0.34 (—
food to 2.07)***  0.43 to 0.61 to 0.13 to to 1.85)*** (.13 to to 1.42)*#* (.24 to to 1.45)*#% (.25 to
security 0.70) 1.69)%##* 1.08) 1.12) 0.91) 0.93)
Low food 249 (1.84 -0.07 1.85 (1.07 0.37 (- 1.84 (1.08 0.35 (— 1.38 (0.65 021 (- 1.40 (0.68 0.24 (-
security to 3.13)*** (= 0.79 to 2.63)*** 043 to to 2.59)*** 047 to to 2.10)***  (0.58 to to 2.12)***  0.54 to

to 0.66) 1.18) 1.16) 1.00) 1.01)

Very low 2.97 (1.98 0.11 (- 2.29 (1.27 0.77 (- 2.38 (1.46 1.11 1.43 (0.51 0.72 (— 1.46 (0.55 0.73 (—
food to 3.95)***  0.77 to to 3.31)***  0.18 to to 3.30)***  (—0.18 to to 2.35)%* 0.19 to to 2.37)%* 0.16 to
security 0.98) 1.72) 2.04) 1.64) 1.62)

Significance: ***p < 0.001; **p < 0.01; *p < 0.05
Reference group: full food security
Model 1: unadjusted

Model 2: adjusted for demographics (age group, race, education, marital status, poverty to income ratio, insurance status)
Model 3: adjusted for model 2 + lifestyle variables (physical activity, smoking status, drinking status)

Model 4: adjusted for model 3 + comorbidities (comorbidity count, depression)

Model 5: adjusted for model 4 + dietary variables (energy intake, total sugars intake, carbohydrate intake)
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to moderate food insecure compared to severely food insecure
women.'>*> Hanson et al. suggest that the prevalence of
obesity among those with mild to moderate food insecurity
could be due to obese women perceiving their food insecurity
status as more severe than non-obese women because of the
lack of quality and prevalence of food in their lives.>>~*® Mild
to moderate food security may lead to diets high in inexpen-
sive, lower-quality foods until the food insecurity level further
increases to a point where the individual can no longer provide
enough food to sustain a high body weight.*’

In our study, an additional finding was that there were no
significant relationships between food insecurity and BMI
among men, and our findings are supported by previous
literature.'*'*” This finding may be due to gender differences
in body composition and the higher retention of fat in women
than men.*® In addition, evidence suggests men exhibit differ-
ent coping skills when faced with stressors, so coping mech-
anisms that result in increased weight gain and BMI may be
less.*® For example, men are more likely to act in response to
stress, such as by decreasing food intake when food is scarce,
leading to lower calorie intake.*’

Our study was uniquely designed to assess the factors
associated with the relationship between food insecurity and
BMI and differs from prior studies by using sophisticated
methodology to assess whether demographic characteristics,
lifestyle behaviors, comorbidities, and dietary factors were
associated with the relationship between food insecurity and
BMI by gender. In our study, the relationship between food
insecurity and BMI remained significant for women when
adjusting for covariates in each model; these same relation-
ships were not significant for men. Given that adjustment for
all covariates, entered sequentially in blocks, did not alter
significance among women, our findings suggest these varia-
bles were not associated with the relationship between food
insecurity and BMI among women. Researchers have agreed
that there is an immense need for more studies regarding the
paradoxical relationship between food insecurity and obesity
in women given the disease burden caused by obesi-
ty. 1213272939 Degpite an increase in knowledge concerning
the importance of a healthy diet, women with food insecurity
still exhibit increased BMI, while men and food secure women
do not. Because obesity prevalence is rising in the USA, it is
important that we understand the factors associated with in-
creased BMI among food insecure women.

While a major strength of our paper is the large sample of a
nationally representative cohort of adults from the USA, lim-
itations of this study need to be addressed. First, we were
limited by conducting a cross-sectional study; therefore, we
were unable to determine causality. Second, by not utilizing a
longitudinal method, we cannot speak to how the effects of
food insecurity status affect individuals’ body weights over
time. Third, we did not assess for some cofounders, such as
access to care, social support, diet education, food stamp use,
pregnancy status, and availability of resources, which may
have influenced the study findings. Fourth, given that

NHANES is a dataset that is based on self-reported data, we
must acknowledge that reporting of chronic conditions and
dietary information may be biased and thus difficult to inter-
pret.*"** In addition, the limited length of time in which
dietary intake was measured may not accurately describe an
individual’s typical intake.

CONCLUSIONS

In this cross-sectional study of a nationally representative
sample of adults, gender differences in the relationship be-
tween food insecurity and BMI were observed, particularly
among women. Women with any level of food insecurity had
a significantly higher BMI than women with food security
after adjusting for relevant covariates. These results indicate
more research is necessary to understand this relationship
among women. Future research should focus on identifying
the underlying mechanisms associated with the observed dif-
ferences in BMI among women with food insecurity. In addi-
tion, women should be informed about the increased risk for
obesity that is associated with food insecurity status and
provided education concerning strategies to maintain a healthy
BMI through a variety of lifestyle changes to avoid adverse
outcomes.
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