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Abstract

Background: Nearly 40 million American adults report past year food insecurity. This is concerning, as food
insecurity is associated with chronic disease morbidity and premature mortality. Women disproportionately
experience food insecurity, and sexual minority women (i.e,, lesbian, bisexual, and heterosexual women reporting
same-sex behavior; SMW) may be at greater risk for experiencing food insecurity disparities. The purpose of this
study was to investigate patterns and prevalence of food insecurity and food assistance use in sexual minority and
exclusively heterosexual women using population-level health surveillance data.

Methods: Using pooled 2004-2014 National Health and Nutrition Examination Survey data (N =7379), we
estimated weighted point prevalence of past 12-month food insecurity, severe food insecurity, Supplemental
Nutrition Assistance Program (SNAP) use, and emergency food assistance use. We then used Poisson regression
with robust variance to estimate prevalence ratios comparing SMW to exclusively heterosexual women on all
outcomes. Women were classified by sexual identity and lifetime same-sex behavior as lesbian (n = 88), bisexual
(n =251), heterosexual and reporting same-sex behavior (heterosexual WSW; n =366), or exclusively heterosexual
women (referent; n = 6674).

Results: Between 20.6-27.3% of lesbian, bisexual, and heterosexual WSW reported past 12-month food insecurity
(versus 13.1% of exclusively heterosexual women). All SMW reported greater prevalence of past 12-month food
insecurity and severe food insecurity than exclusively heterosexual women: prevalence ratios (PR) ranged from 1.34
(95% confidence interval [Cl], 1.05-1.70) to 1.84 (95% Cl, 1.13-3.01). No differences were found in SNAP participation
by sexual orientation, but more lesbians and heterosexual WSW reported using emergency food assistance in the
past 12-months (PR=1.89; 95% Cl, 1.29-2.79 and PR = 1.43; 95% Cl, 1.03-2.00 respectively).
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Conclusions: All SMW reported higher prevalence of food insecurity than exclusively heterosexual women.
Lesbians and heterosexual WSW were also more likely to rely on emergency food assistance. This is problematic as
SNAP use may reduce food insecurity over time, but emergency food resources (e.g., food pantries) do not. More
evidence is needed to understand the multilevel factors driving food insecurity in this population to develop policy
and community-based efforts to increase SNAP participation and decrease food insecurity.
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Background

Food security, defined as “access by all people at all times
to enough food for an active, healthy life” [1], is a leading
determinant of poor health. In 2018, approximately 37.2
million Americans—or 11.1% of the population—were
food insecure [1]. Of these, almost 39% (9.5 million people)
reported very low food security—meaning that household
members experienced disrupted eating patterns and re-
duced food intake (heretofore, severe food insecurity) [1].
Women are on average 10% more likely to experience food
insecurity than men [2]. This gender disparity is concern-
ing, as food insecurity is associated with multiple leading
causes of death and disability— including cancer, chronic
obstructive pulmonary disease, stroke, and diabetes [3, 4]—
and associated risk factors (e.g., poor nutrition, obesity,
smoking, and chronic inflammation [4, 5]). Given this
evidence, addressing food insecurity in women is a public
health priority.

Food insecurity in sexual minority women
An estimated 2.2-6.7% of adult women (7-22 million)
in the United States (US) identify as sexual minority
(e.g., lesbian, gay, or bisexual) [6]. Given published food
insecurity rates—where, in 2018, 11.1% of the general
US population reported experiencing food insecurity—
we estimate that 777,000 to 2.4 million sexual minority
women (SMW) experience food insecurity annually. This
is especially concerning as food insecurity is associated
with greater annualized health care expenditures [7].
Using National Health Interview Survey data, Berkowitz
and colleagues estimated that food insecure individuals
had an additional $1863 in health care expenditures an-
nually [7]. If this is true for SMW, food insecurity could
result in $1.45-4.47 billion in excess health care costs
for this population each year. Alarmingly, these numbers
likely underestimate food insecurity prevalence in SMW.
Warnecke’s multilevel model of population health suggests
that discriminatory social conditions lead to inequitable dis-
tribution of resources and subsequent health disparities [8].
For SMW, heterosexist and homophobic social conditions
are theorized to deplete social and economic resources—in-
cluding employment, wages, and social connections—result-
ing in inequitable distribution of health risks, including food

insecurity. As such, we hypothesize that SMW are more
likely to experience food insecurity than exclusively hetero-
sexual women (i.e., women who identify as heterosexual and
report exclusively heterosexual sexual behavior). However,
empirical findings about food insecurity in SMW are incon-
sistent. Gallup survey data indicates that compared to hetero-
sexual women, more lesbian, gay, bisexual, and transgender
(LGBT) women report not having enough money to buy
food over the past year (20% vs. 34%, p <.05) [9]. However,
in a population-based study using National Health Interview
Survey data, SMW were not more likely than heterosexual
women to experience food insecurity during the past 30-days
[10]. These mixed findings may reflect differences in how
food insecurity is measured. Previous studies have not used
the United States Development of Agriculture (USDA) rec-
ommended, multidimensional measure of food insecurity
[11], which includes a 12-month time assessment to docu-
ment multiple facets of food insecurity. There is evidence
that food security fluctuates across seasons [12] and is pro-
nounced in vulnerable, low-income groups due to employ-
ment variability [13] and cost variations (e.g., heating/cooling
costs) [14]. Consequently, the period during which a survey
is distributed across the year may differentially capture food
insecurity in respondents. To better ascertain the breadth of
SMW’s experiences with food insecurity, studies using
comprehensive measures of food security with longer recall
periods are needed.

Use of food assistance

It is relatively unknown how SMW interact with and
utilize the two primary modes of food assistance in the
US—the federal Supplemental Nutrition Assistance
Program (formerly referred to as “food stamps”; SNAP)
and community-based emergency food assistance (e.g.,
food pantries, soup kitchens). SNAP is a means-tested
program that provides food assistance to participating
low- and no- income households [15]. In 2017, approxi-
mately 42.2 million people—13% of the population—received
SNAP benefits [16]. Previous studies using population-level
data indicate that sexual minority adults are 1.33—1.73 times
more likely than heterosexual adults to receive federal food
assistance [9, 10]. There is also evidence that SNAP partici-
pation is not equally distributed across SMW. Using National
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Survey of Family Growth data, both Gates [9] and Brown
[10] determined that bisexual women participated in SNAP
at higher rates than heterosexual women (28-34%
versus 18—24%), but no differences were observed for
lesbians (19-32%).

Other strategies for alleviating food insecurity include use
of community-based emergency food assistance—including
food pantries and soup kitchens. These resources are not
means-tested and are generally provided by nonprofit reli-
gious or civic groups [17]. As such, reliance on emergency
food assistance is commonplace among vulnerable popula-
tions—including women [18]. However, given historical
and contemporary discrimination experienced by sexual
minorities from religious organizations [19, 20], SMW may
be less likely to access emergency food assistance. To our
knowledge, no published studies assess disparities in emer-
gency food assistance participation in SMW.

This study investigated prevalence and disparities in past
12-month food insecurity and use of food assistance by
subgroups of SMW. We hypothesized, per Warnecke’s
model [8], that more SMW would experience food inse-
curity and severe food insecurity than exclusively hetero-
sexual women. In accordance with previous publications,
we hypothesized that SMW would be more likely than
exclusively heterosexual women to use SNAP, but that
SMW would be less likely than exclusively heterosexual
women to report using emergency food assistance.

Methods
This study was a secondary analysis of de-identified data
and did not require a human subject’s review.

Study design

Publicly available data from the National Health and
Nutrition Examination Survey (NHANES) were pooled
across 10 years, 2005-2014, for this study. NHANES is a
national probability, repeated cross-sectional survey of
US adults and children > 12 years old that assesses health
and nutrition status using interviews and medical exami-
nations [21]. Gender is assessed by interviewers during
the household screening such that respondents are
assigned “male” or “female” gender based on either physical
characteristics or direct inquiry. Transgender-inclusive gen-
der identity was neither asked nor recorded. Respondents
characterized as “female” during the interview comprise the
sample of women in our study.

NHANES data vary across survey years such that some
data (e.g., alcohol use) are not publicly available for the
subsample of respondents < 20 years old at time of inter-
view. Moreover, some sexual orientation questions (e.g.,
sexual identity) are not asked of women > 60 years old at
time of interview. Consequently, our study sample in-
cluded women aged 20-59 who completed sexual behav-
ior surveys. Respondents were excluded from analyses if
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they did not answer sexual identity, lifetime same-sex
sexual behavior, food security, alcohol use, and tobacco
use questions. The final analytic sample included 7379
women (Fig. 1).

Dependent variables

Food insecurity

NHANES uses the USDA’s US Household Food Security
Survey Module (a=0.74-0.93 [22]) to assess past 12-
month food insecurity. This measure assesses food inse-
curity across 4 domains, including: (1) anxiety about
food supplies, (2) perceptions that quality or quantity of
food is not adequate, and reduced food intake by (3)
adults or (4) children (if applicable). Food security is
assessed using a scale of 0-10 for households without
children and 0-18 for households with children. Levels
of household (HH) food security are designed as “full
food security” (0 points), “marginal food security” (1-2
points), “low food security” (3-5 points HH without
child, 3-7 points HH with child), and “very low food
security” (6—10 points HH without child, 8-18 points
HH with child). Variables were recoded so that individ-
uals were considered food insecure if scores were >3
(low or very low food security; coded 1) and food secure
if scores were<2 (ie, full or marginal food security;
coded 0) [23]. For sensitivity analyses, the variables were
recoded so that individuals were considered severely
food insecure if scores were>6 (household without
child) or > 8 (household with child) (very low food secur-
ity; coded 1) and food secure (i.e., full marginal, or low
food security; coded 0) if scores were<5 (household
without child) or <7 (household with child).

Receipt of SNAP benefits

Respondents affirming that they, or another household
member, were authorized to receive or received food
stamp/SNAP benefits in the past 12-months were coded
as receiving SNAP (coded 1) versus those not authorized
to receive/did not receive past 12-month food stamp/
SNAP benefits (coded 0).

Receipt of emergency food assistance

Emergency food assistance was assessed with the ques-
tion, “In the last 12 months, did [you/you or any mem-
ber of your household] ever get emergency food from a
church, a food pantry, or a food bank, or eat in a soup
kitchen?” Respondents were coded as receiving emer-
gency food assistance in the past 12 months (coded 1) or
not receiving past 12-month emergency food assistance
(coded 0).

Independent variables
Sexual orientation was defined in terms of sexual iden-
tity and sexual behavior according to best practice [24]
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Full sample
N = 50,965

\4

Women only
n = 25,705

Y

A

Reported lesbian, bisexual, or
heterosexual sexual identity
n = 8553

Did not complete sexual behavior survey (n = 16,846)
OR refused (n = 36) OR responded as something else
(n =62), not sure (n = 160), or don't know (n = 48) to
sexual identity items

A4

Did not respond to lifetime sexual behavior item

v

Reported lifetime sexual behavior
n=7796

Did not respond to food insecurity, SNAP use, or

A 4

Reported food security and
assistance measures
n=7733

emergency food assistance use items

v

Analytic sample
n=7379

Fig. 1 Flowchart of exclusions for deriving the analytic sample

\ 4

Did not respond demographic or psychosocial
covariate items

and previous publications [25]. Women aged 18-59 years
were asked, “Do you think of yourself as heterosexual or
straight (i.e., sexually attracted only to men); homosexual
or gay (ie., sexually attracted only to women); bisexual (i.e.,
sexually attracted to men and women); something else?”.
Women were also asked to report the number of women
and men with whom they had engaged in sexual behavior
over the life course. We defined women’s sexual orienta-
tion as follows: Women reporting heterosexual identity
and lifetime sexual activity with only male partners were
defined as exclusively heterosexual women (coded O0).
Women identifying as lesbian and reporting any lifetime
sexual activity with women were defined as lesbian women
who have sex with women (lesbian WSW; coded 1).
Women identifying as bisexual and reporting any lifetime

sexual activity with women were defined as bisexual WSW
(coded 2). Women identifying as heterosexual and report-
ing any lifetime sexual activity with women were defined
as heterosexual WSW (coded 3).

Covariates

Summary statistics were calculated to describe demo-
graphic, socioeconomic, and psychosocial factors. Age
was recoded into four categories representing respon-
dents across emerging (18-25), young (26-35), middle
(36-45), and mid-late (46-59) stages of adulthood.
NHANES’ original variable structure was retained for
race/ethnicity categories (non-Hispanic white, non-
Hispanic black, Mexican American, other Hispanic, and
other race including multiracial). Education level was
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recoded into three categories (< high school/General
Education Diploma (GED), some college/Associate’s de-
gree, college graduate or higher). In multivariable analyses,
race/ethnicity was dichotomized into person of color
(coded 1) and not a person of color (coded 0). Education
was dichotomized into < high school/GED (coded 1) and >
high school/equivalent degree (coded 0). Family poverty to
income ratio was calculated by dividing family income by
the Health and Human Services Poverty guidelines specific
to family size, year and state [22]. For descriptive analyses,
family poverty to income ratio was presented by US Census
defined poverty thresholds (< 100%, 100—199%, 200—299%,
300-399, >400%). For regression analyses, family poverty
to income ratio was dichotomized where respondents were
considered poor (income <200% federal poverty level
[FPL]; coded 1) or not poor (income >200% FPL; coded 0).
For summary statistics, health insurance was defined as
reporting private insurance, Medicare/Medigap, Medicaid,
other public insurance, or being uninsured. In multivariable
analyses, we defined health insurance coverage as private
(coded 0), public (coded 1), or none/uninsured (coded 2).
Alcohol use [26] and cigarette smoking [27, 28] are two
psychosocial characteristics that are associated with food
insecurity and are known disparities in SMW [29]. Women
were defined as at-risk drinkers (coded 1) if, during the past
12 months, they reported having >7 or more drinks per
week [30]. Current cigarette smoking was defined as
having smoked >100 cigarettes ever and currently
reporting smoking on either “some” or “every” day
(coded 1).

Analyses

Summary statistics, including weighted proportions and
unweighted cases, described the sample. We assessed differ-
ences in the distribution of sociodemographic and psycho-
social variables between sexual minority and heterosexual
respondents using Likelihood Ratio chi-squared test for
proportions (LR X2). We then used weighted bivariate ana-
lyses with LR X2 test for proportions to investigate differ-
ences in the point prevalence of food insecurity and food
assistance use across sexual orientation subgroups. Results
were reported as weighted percentages with associated 95%
confidence intervals, test statistics, and p-values. To calcu-
late the relative risk of food insecurity, severe food insecur-
ity, SNAP participation, and emergency food assistance use
in SMW (versus exclusively heterosexual women), we
estimated prevalence ratios and associated 95% confidence
intervals using Poisson regression with robust variance esti-
mation. This method has been used in previous studies
with LGBT populations where the outcomes of interest are
common (ie., >10%) [31, 32] such that other analytic
methods (e.g., logistic regression) may overestimate the
prevalence ratio [33-35]. Covariates selected a priori as
potential confounders included age, race/ethnicity, income,
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educational attainment, health insurance coverage, risky
drinking, and smoking. Multivariable analyses were ad-
justed for survey year to account for potential unmeasured
cohort effects. Sampling weights based on the NHANES
multistage design were used for all multivariable models.
We used the “subpop” command for variance estimation
with Taylor series linearization as per NHANES guidance
[21]. STATA 16.0 (StataCorp LP, College Station, TX) was
used for all analyses.

Results

Table 1 summarizes sample demographic, socioeco-
nomic, and psychosocial characteristics. Of respondents,
1.2% were lesbian WSW (1 = 88), 3.4% bisexual WSW
(n =251), and 5.1% heterosexual WSW (n = 366).

There were substantial differences in demographic,
socioeconomic, and psychosocial characteristics between
heterosexual and sexual minority women (Table 1).
Most SMW in this sample identified as non-Hispanic
White or non-Hispanic Black. Moreover, bisexual WSW
were significantly younger than exclusively heterosexual
women. Bisexual WSW were less likely to have graduated
college than their exclusively heterosexual counterparts.
All SMW were more likely to report at-risk drinking and
current smoking. Lesbian and bisexual WSW were more
likely to report having no health insurance.

Table 2 reports weighted point prevalence estimates of
food insecurity and food assistance use. Over 1 in
5 SMW reported experiencing food insecurity in the
past 12-months, with bisexual WSW reporting the high-
est estimated prevalence (27.3%; 95% CI, 21.09-34.61)
followed by lesbian WSW (25.5%; 95% CI, 16.60—36.97).
More than 1 in 7 lesbian and bisexual WSW were re-
ported severe food insecurity during the past 12-month
(13.7%; 95% CI, 7.94-22.7 and 13.5%; 95% CI, 9.40—
19.02, respectively). Over 1 in 4 SMW reported using
SNAP during the past 12-months; however, estimated
prevalence of SNAP use was highest for bisexual WSW
(31%; 95% ClI, 24.9-38.06). Lesbian WSW reported high-
est prevalence of using emergency food assistance
(17.5%; 95% CI, 10.31-28.09) (Fig. 2).

Table 3 reports fully adjusted models estimating preva-
lence of food insecurity and food assistance use. Both
lesbian WSW and bisexual WSW were more likely to
report experiencing food insecurity than exclusively
heterosexual women (lesbian WSW: PR =1.52; 95% CI,
1.05-2.20 and bisexual WSW: PR =1.34; 95% CI, 1.05—
1.70). Disparities were also evidenced for heterosexual
WSW, who were 35% more likely to experience food in-
security than exclusively heterosexual women (PR = 1.35;
95% CI, 1.05-1.70). The magnitude of the effect was
greater in sensitivity analyses. All SMW were more likely
to report experiencing severe food insecurity over the
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2005-2014
Exclusively heterosexual women Lesbian WSW Bisexual WSW Heterosexual WSW
Weighted % (unweighted n) X2 P

Total 904 (6674) 1.2 (88) 34 (251) 5.1 (366)
Race/Ethnicity 37 <001

White, non-Hispanic 67.3 (2891) 69.1 (42) 70.3 (127) 73.7 (201)

Black, non-Hispanic 12.1 (1419) 19.3 (28) 16.7 (72) 12.5(84)

Hispanic 14.2 (1800) 76 (12) 8.5 (35) 8.1 (55)

Multiple races 6.4 (564) 4.1 (6) 45 (17) 5.7 (26)
Age 109 <.001

20-25 13.3 (989) 14.0 (20) 364 (86) 19.1 (71)

26-35 230 (1671) 18.1 (18) 289 (84) 24.1 (101)

36-45 264 (17898) 41.5 (26) 16.7 (44) 28.3 (95)

46-59 37.3 (2226) 264 (24) 180 (37) 285 (99)
Educational Level 3.1 0.008

< High school 33.2 (2652) 244 (28) 426 (112) 269 (112)

Some college/AA degree 34.9 (2288) 33.7 (34) 36.1 (97) 438 (97)

College graduate or above 319 (1734) 419 (26) 213 (42) 293 (92)
% Federal Poverty Level 34 <001

< 100% 416 (2136) 372 (26) 25.2 (50 329 (97)

100-199% 1(801) 136 (10) 10.1 (21) 15.1 (42)

200-299% 133 (835) 8.1(8) 138 (33) 14.1 (53)

300-399% 16.8 (1493) 238 (22) 262 (72) 226 (92)

> 400% 14.2 (1409) 17.3 (22) 24.7 (75) 153 (82)
Insurance Type 53 <.001

Private 66.7 (3730) 528 (35) 49.0 (93) 552 (173)

Medicare/Medigap 1.3 (109) 6.5 (6) 021 (1) 25 (10)

Medicaid 6.8 (690) 26 (4) 11.9 (45) 11.1 (66)

Other public 6.7 (525) 6.4 (5) 6.9 (21) 7.1 (23)

None 18.5 (1620) 31.7 (38) 320 91) 24.2 (94)
Risky Drinker 45.7 (2902) 64.5 (57) 66.8 (169) 60.2 (219) 220 <001
Current Smoker 204 (1341) 416 (38) 46.3 (129) 373(13) 376 <.001
X2 Likelihood ratio chi-squared; P = p-value
Table 2 Weighted prevalence of food insecurity and food assistance use among women in the US, by self-reported sexual
orientation: NHANES 2005-2014 (n = 7379)

Exclusively Heterosexual — Lesbian WSW Bisexual WSW Heterosexual WSW
Weighted % (95% Cl) X2 P

Food insecure 13.1 (11.94-14.27) 255 (1660-36.97) 273 (21.09-34.61) 206 (15.98-26.02) 138 <001
Severe food insecurity 5.5 (4.75-6.26) 7 (7.94-22.7) 13.5 (9.40-19.02) 4 (5. 134 <001
Past 12-month SNAP use 15.2 (13.59-17.02) 9 (12.9-34.59) 1.1 (24.9-38.06) 22.7 (1 139 <001
Past 12-month emergency food assistance 6.8 (5.85, 8.00) 5(10.31,2809 144 (10.38-19.67) 4 (6. 11.0 <001

95% Cl 95% Confidence Interval, X2 Likelihood ratio chi-squared; P = p-value
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Fig. 2 Prevalence of past 12-month food insecurity and food assistance use in women, by sexual orientation

past 12-months (lesbian WSW: PR = 1.84; 95% CI, 1.13—
3.01; bisexual WSW: PR=1.50; 95% CI, 1.04-2.16;
heterosexual WSW: PR = 1.68; 95% CI, 1.20—2.36).

No differences were evidenced between SMW and
heterosexual women in prevalence of receiving past 12-
month SNAP benefits. Differences were indicated in re-
ceipt of emergency food assistance. Lesbian WSW were
89% more likely to report using emergency food assist-
ance than exclusively heterosexual women (PR =1.89;
95% CI, 1.29-2.79) and heterosexual WSW were 47%
more likely (PR =1.43; 95% CI, 1.03-2.00).

Discussion
Food insecurity in SMW
Our results extend the existing literature by document-
ing food insecurity disparities in diverse subgroups of
SMW, using a comprehensive, USDA endorsed measure
of food insecurity. Compared to exclusively heterosexual
women, lesbian WSW, bisexual WSW, and heterosexual
WSW were 34—52% more likely to report experiencing
past 12-month food insecurity. Alarmingly, SMW were
50-84% more likely to experience at least one period
during the past 12-months where eating patterns were
disrupted and food intake was reduced due to lack of
money or other resources (i.e., severe food insecurity).
This study is among the first to document food insecur-
ity disparities in heterosexual WSW—an understudied
subgroup of SMW.

Our results differ from others where significant differ-
ences in food security were not indicated between sexual
minority and heterosexual adults in bivariate analyses

(12% vs. 11%, p = n.s.), nor multivariable models (aOR =
1.19, p =ns.), nor by gender [10]. This may reflect a
measurement issue; respondents in these studies were
asked to report only on past 30-day experiences of food
insecurity [10]. In the general US population, approxi-
mately 5.9% of households report past 30-day food inse-
curity; however, over 11.1% report experiencing food
insecurity over the past 12 months [1]. On average, food
insecure households experience food insecurity for 7
months out of the year [1]; as such, surveys using 30-day
recall periods may underestimate food insecurity dispar-
ities. By using a comprehensive measure of food security
with a 12-month recall period, our study depicts the ex-
tent of food insecurity and disparities experienced annu-
ally by SMW.

Food assistance use in SMW

Existing studies indicate that SMW are 30-70% more
likely to receive SNAP benefits than heterosexual adults
[9, 10]; however, our study did not evidence differences
in SNAP use by sexual orientation. In contrast, lesbian
WSW were 89% more likely and heterosexual WSW
were 43% more likely to report past 12-month use of
emergency food assistance (e.g., food pantries and soup
kitchens) than exclusively heterosexual women. Emer-
gency food participation has not been explored in previ-
ous population-based studies of food insecurity in sexual
minority populations; consequently, this finding repre-
sents a new addition to the food insecurity and sexual
minority health disparities literatures.
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Table 3 Fully-adjusted prevalence ratios for food insecurity and food assistance use for sexual minority compared to exclusively
heterosexual women in the US: NHANES 2005-2014 (n = 7379)

Food Insecurity

PR (95% CI)

Severe food insecurity

SNAP use

Emergency food
assistance use

Sexual Orientation
Lesbian WSW
Bisexual WSW
Heterosexual WSW

Exclusively heterosexual

Age
20-25
26-35
36-45
46-59
Race/Ethnicity
Person of color
Non-Hispanic White
Education level
< High school
> High school
Income
<200% FPL
> 200% FPL
Health Insurance
Public
None
Private
Risky alcohol user
Yes
No
Current smoker
Yes
No

Survey Year

1.52* (1.05-2.20)
1.34* (1.05-1.70)
1.35% (1.05-1.72)
Ref

1.06 (0.90-1.26)
1.02 (0.88-1.19)
1.16 (0.97-1.39)
Ref

1.40%** (1.20-1.62)
Ref

1.18** (1.05-1.32)
Ref

3.60%** (3.06-4.24)
Ref

1.87%%* (1.62-2.16)
1.67*%* (1.43-1.96)
Ref

0.93 (0.83-1.03)
Ref

1.46%** (1.27-1.69)
Ref
1.10%** (1.06-1.16)

1.84* (1.13-3.01)
1.50%* (1.04-2.16)
1.68** (1.20-2.36)
Ref

091 (0.68-1.20)
1.01 (0.79-1.30)
1.16 (0.87-1.56)
Ref

1.36** (1.10-1.69)
Ref

1.05 (0.86-1.26)
Ref

4.75%** (3.54-6.39)
Ref

1.66%** (1.34-2.07)
143** (1.10-1.84)
Ref

1.66 (1.34-2.07)
Ref

1.89%** (1.50-2.39)
Ref
1.14%%* (1.07-1.22)

1.13(0.74-1.73)
1.12 (0.94-1.24)
1.20 (0.98-147)
Ref

1.21* (1.03-1.41)
1.32%%% (1.17-1.48)
1.03 (0.88-1.19)
Ref

1.23%** (1.09-1.38)
Ref

1.38%** (1.25-1.51)
Ref

4.14%%* (342-5.02)
Ref

3.80%** (3.10-4.65)
2.30%** (1.92-2.77)
Ref

3.80%** (3.10-4.65)
Ref

1.47**¥* (1.31-1.65)
Ref
1.12%%* (1.08-1.18)

1.89%* (1.29-2.79)
1.36 (0.97-1.89)
1.43* (1.03-2.00)
Ref

0.65%** (0.51-0.83)

0.85 (0.71-1.03)
0.95 (0.78-1.17)
Ref

1.06 (0.85-1.31)
Ref

1.03 (0.87-1.22)
Ref

4.24*** (2.99-6.02)
Ref

343%** (2.54-4.62)
2.67*** (1.93-3.68)
Ref

343** (2.54-4.62)
Ref

1.78*** (1.45-2.18)
Ref
1.05 (0.97-1.13)

PR Prevalence ratio, 95% Cl 95% Confidence Interval. Exclusively heterosexual women served as the referent group to lesbian WSW, bisexual WSW, and

heterosexual WSW. *P < .05 ** P < .01 ***P < .001

It is concerning that SMW are more likely to use
emergency food assistance, but not more likely to use
SNAP, despite evidencing disparities in food insecurity.
SNAP participation reduces food insecurity [36, 37]; as
such, increasing SMW’s SNAP participation may alleviate
disparities. One explanation for SMW’s underutilization of
SNAP is that SMW women may earn too much to qualify
for SNAP, but not enough to afford food. SNAP guidelines
require that a recipient’s gross income fall below 130% FPL
(approximately $15,800 annually). However, a meta-

analysis of earnings and wages suggests that, on average,
lesbians earn 9% more than heterosexual women [38]. For
low income SMW, this “lesbian premium” (i.e., a 9% wage
differential) could be great enough to exclude SMW from
qualifying for SNAP while leaving a reduced amount of in-
come to afford food without federal assistance. “Working
poor” Americans are more likely to recurrently use
community-based emergency food assistance [39], which
may explain SMW’s prevalent emergency food assistance
use.
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Public health implications

Warnecke’s model of population health suggests that
multilevel interventions are needed to reduce health dis-
parities experienced by minority populations [8]. These
may include community-based interventions; local, state,
or federal policy; or efforts to produce social norms
change [8]. In light of this model and study results, sev-
eral multilevel community-based and policy solutions
may be implemented to reduce food insecurity in SMW.
At the local level, increasing access to local food assist-
ance is necessary to support food insecure SMW who do
not qualify for SNAP benefits. However, food pantries
may not an accessible food source for all SMW. Regional
studies suggest that many community-based emergency
food assistance programs are religiously affiliated [17, 40],
which may present a barrier for SMW who feel uncom-
fortable accessing religiously-affiliated food pantries due
to fear of religiously-based discrimination [41]. To our
knowledge, no studies have explicitly investigated the ex-
periences of SMW who access food pantries. However, in
a recent qualitative study of food insecure transgender
and gender non-conforming (TGNC) individuals, respon-
dents were less likely to seek food assistance in their local
communities due to fear of gender- and sexual
orientation-based stigma and discrimination from
religiously-affiliated food pantries [42]. One solution is the
rise of LGBT-specific food pantries sponsored by
community-based organizations in major metropolitan
areas. However, it is unclear how many food insecure
SMW know about or access these pantries, nor how
accessible they are for SMW living in rural and suburban
areas. Mixed-methods studies investigating local factors
that exacerbate and alleviate food insecurity for SMW
(e.g., food pantries, community networks, and individual-
level coping strategies) may inform the improvement of
existing food pantries or development of newer methods.
These may include locally organized food sharing commu-
nities via online social platforms that proactively engage
vulnerable, food insecure SMW.

It is not enough, however, to increase access to emer-
gency food resources. Decreasing food insecurity in SMW
also requires increasing SMW’s participating in food
insecurity-alleviating programs. Increasing SNAP participa-
tion in food insecure SMW may be challenging, as limits
on SNAP benefits may disproportionately disadvantage
SMW. In 2018, the USDA proposed a rule that would limit
access to SNAP benefits to able-bodied adults without de-
pendents (ABAWD) having trouble securing employment
[43]. This is problematic for many SMW who are not
protected from sexual orientation-based employment
discrimination. One in 10 LGBT workers have left a job
due to employment discrimination and almost 1 in 7 fear
termination due to their sexual orientation [44]. Evidence
from the general population suggests that expansion of
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work requirements eliminates SNAP benefits for ABAWD
by nearly one-third [45]. In light of workplace and hiring
discrimination, the proposed changes to SNAP could dis-
proportionately affect SMW. Without SNAP to supple-
ment food supplies, it is possible that more SMW will
experience food insecurity and negative sequelae.

Decreasing food insecurity in SMW also requires ad-
dressing determinants of economic instability. Employ-
ment discrimination results in destabilized employment
histories and lowered wages for SMW, which increases
risk for poverty and food insecurity. Preventing employ-
ment discrimination for SMW requires instituting
federal and/or state nondiscrimination laws that protect
sexual minorities. To date, most employment nondis-
crimination policies are state-based, creating a patch-
work of protections for SMW. More recently, a coalition
of 180 businesses guided by the Human Rights Cam-
paign pledged support for the federal Equality Act; legis-
lation that would prohibit discrimination based on sex,
sexual orientation, and gender identity across public
accommodations, employment, housing, education, and
federal funding [46]. While promising, the Equality Act
has yet to pass both the House and Senate [46]. De-
creasing food insecurity disparities and increasing health
equity for SMW, requires public health researchers and
practitioners to lead policy efforts that promote sexual
minority-supportive workplaces.

Limitations

NHANES assesses gender with a single interviewer-
administered item as part of household screening. Inter-
viewers are asked to make an assessment of a respondent’s
gender as male or female based on physical characteristics,
and to ask respondents if they are not clear when assign-
ing a respondent’s assumed gender. This is not congruent
with best practice [47] and is problematic. Interviewers
may erroneously assign a respondent’s gender, leading to
under or overestimates of women in the sample. NHAN
ES also does not assess transgender or gender noncon-
forming (TGNC) identity [48], which may lead to TGNC
respondents being misclassified as cisgender male or
female. This is problematic as TGNC populations may
differently experience social and economic resource loss
due to heterosexism, homophobia, cissexism, and trans-
phobia, increasing their risk for food insecurity. NHANES’
sexual identity measures are double-barreled; each identity
response (e.g., “lesbian”) is paired with a statement about
sexual attraction (e.g., “sexually attracted to females”).
This may conflate responses as individuals must choose a
single response that comprises multiple aspects of their
sexual orientation in a single question. Also, a consider-
able number of respondents did not complete the NHAN
ES sexual behavior questionnaire, which may influence
food insecurity estimates in sexual minority populations.
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Individuals who responded to sexual identity questions as
“something else”, “other”, “don’t know”, or “refused” were
excluded in this study as best practices for studying sexual
minority health disparities caution against including re-
spondents who refuse to answer sexual orientation ques-
tions due to potential confounding [24]. Finally, NHANES
asks sexual orientation questions only for women up to
age 59; estimates of food insecurity may differ in older
SMW.

Conclusion

This study provides the first population-level evidence of
food insecurity disparities in SMW using a comprehensive
measure of past 12-month food security. Compared to
exclusively heterosexual women, SMW are more likely to
experience disruptions in quality, desirability, type of food,
and reduced food intake. SMW’s increased rate of food
insecurity may contribute to chronic disease disparities,
including cancer [49] and diabetes [50], evidenced in this
population. SMW in our study were not more likely than
exclusively heterosexual women to use SNAP; however,
they were more likely to report past 12-month use of
emergency food assistance, including food pantries. While
studies find that SNAP reduces recipients’ food insecurity,
emergency food assistance does not. As such, increasing
SMW’s using of food insecurity-alleviating programs—in-
cluding SNAP—may be necessary to decrease disparities
in this population.

Abbreviations

ABAWD: Able-bodied adults without dependents; Cl: Confidence Interval;
GED: General Education Diploma; NHANES: National Health and Nutrition
Examination Survey; P: P = value; FPL: Federal poverty level; LR X2: Likelihood
Ratio chi-squared test for proportions; PR: Prevalence Ratio;

SNAP: Supplemental Nutrition Assistance Program; SMW: Sexual minority
women; USDA: United States Department of Agriculture; US: United States;
WSW: Women reporting lifetime sexual behavior with women

Acknowledgements
Not applicable.

Authors’ contributions

JGP conceived of the study; conducted the analysis; and drafted, edited, and
finalized the manuscript. JR provided content expertise in food security and
critically edited the manuscript. JJT helped conceive of the study and critically
edited the manuscript. All authors read and approved the final manuscript.

Funding

Research reported in this publication was supported by the National Cancer
Institute of the National Institutes of Health under Award Number
T32CA229114. The content is solely the responsibility of the authors and does
not necessarily represent the official views of the National Institutes of Health.

Availability of data and materials

The datasets analyzed during the current study are available from the Center
for Disease Control and Preventions’ National Center for Health Statistics.
https.//www.cdc.gov/nchs/nhanes/index.htm

Ethics approval and consent to participate
Not applicable.

Page 10 of 11

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'The Ohio State University Comprehensive Cancer Center, c/o College of
Public Health, 1841 Neil Avenue, 400A Cunz Hall, Columbus, OH 43110, USA.
University of Tennessee Graduate School of Medicine, 1924 Alcoa Highway,
Box U94, Knoxville, TN 37920, USA. *University of Tennessee Department of
Public Health, 367 HPER, Knoxville, TN 37996, USA.

Received: 24 October 2019 Accepted: 14 July 2020
Published online: 13 August 2020

References

1. Coleman-Jensen A, Rabbitt MP, Gregory CA, Singh A. Household food
security in the United States in 2018, ERR-270. Washington, DC: United
States Department of Agriculture, Economic Research Service; 2019. https://
www.ers.usda.gov/webdocs/publications/94849/err-270.pdf?v=963.1.
Accessed 25 Sept 2019.

2. FAQ, IFAD, UNICEF, WFP, WHO. The state of food security and nutrition in
the world 2019. Safeguarding against economic slowdowns and downturns.
Rome; 2019. Licence: CC BY-NC-SA 3.0 IGO. https://reliefweb.int/sites/
reliefweb.int/files/resources/ca5162en.pdf. Accessed 15 Sept 2019.

3. Gregory CA, Coleman-Jensen A. Food insecurity, chronic disease, and health
among working-age adults. Washiongton, DC: U.S Department of
Agriculture, Economic Research Service; 2018. https.//nopren.org/wp-
content/uploads/2017/08/ERS-Report-Food-Insecurity-Chronic-Disease-and-
Health-Among-Working-Age-Adults.pdf. Accessed 15 May 2019.

4. Gundersen C, Ziliak JP. Food insecurity and health outcomes. Health Aff.
2015;34(11):1830-9. https://doi.org/10.1377/hlthaff.2015.0645.

5. Gowda C, Hadley C, Aiello AE. The association between food insecurity and
inflammation in the US adult population. Am J Public Health. 2012;102(8):
1579-86. https://doi.org/10.2105/AJPH.2011.300551.

6. Gates GJ. LGBT demographics: comparisons among population-based
surveys. Los Angeles: The Williams Institute; 2014. http:/
williamsinstitute.law.ucla.edu/wp-content/uploads/Igbt-demogs-sep-2014.
pdf. Accessed 15 Sept 2019.

7. Berkowitz SA, Basu S, Meigs JB, Seligman HK. Food insecurity and health
care expenditures in the United States, 2011-2013. Health Serv Res. 2018;
53(3):1600-20. https://doi.org/10.1111/1475-6773.12730.

8. Warnecke RB, Oh A, Breen N, Gehlert S, Paskett E, Tucker KL, et al.
Approaching health disparities from a population perspective: the National
Institutes of Health centers for population health and health disparities. Am
J Public Health. 2008;98:1608-15. https://doi.org/10.2105/AJPH.2006.102525.

9. Gates GJ. Food insecurity and SNAP (food stamps) participation in LGBT
communities. Los Angeles: The Williams Institute; 2014. https://escholarship.
org/uc/item/4wt4102n. Accessed 1 May 2019.

10. Brown TN, Romero AP, Gates GJ. Food insecurity and SNAP participation in
the LGBT community. Los Angeles: The Williams Institute; 2016. https://
williamsinstitute.law.ucla.edu/research/Igbt-food-insecurity-2016/. Accessed
1 May 2019.

11. US Department of Agriculture. US Adult food security survey module: three-
stage design, with screeners. Washington, DC. 2012. https.//www.ers.usda.
gov/media/8279/ad2012.pdf Accessed 5 Jan 2019.

12. Maxwell DG. Measuring food insecurity: the frequency and severity of
"coping strategies”. Food Policy. 1996;21:291-303. https.//doi.org/10.1016/
0306-9192(96)00005-X.

13. Quandt SA, Arcury TA, Early J, Tapia J, Davis JD. Household food security
among migrant and seasonal Latino farmworkers in North Carolina. Public
Health Rep. 2004;119:568-76. https://doi.org/10.1016/j.phr.2004.09.006.

14. Nord M, Kantor LS. Seasonal variation in food insecurity is associated with
heating and cooling costs among low-income elderly Americans. J Nutr.
2006;136:2939-44. https://doi.org/10.1093/jn/136.11.2939.

15. United States Department of Agriculture, Food and Nutrition Service.
Supplemental Nutrition Assistance Program. Washington, DC; 2019. https//
www.fns.usda.gov/snap/supplemental-nutrition-assistance-program.
Accessed 12 May 2019.


https://www.cdc.gov/nchs/nhanes/index.htm
https://www.ers.usda.gov/webdocs/publications/94849/err-270.pdf?v=963.1
https://www.ers.usda.gov/webdocs/publications/94849/err-270.pdf?v=963.1
https://reliefweb.int/sites/reliefweb.int/files/resources/ca5162en.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/ca5162en.pdf
https://nopren.org/wp-content/uploads/2017/08/ERS-Report-Food-Insecurity-Chronic-Disease-and-Health-Among-Working-Age-Adults.pdf
https://nopren.org/wp-content/uploads/2017/08/ERS-Report-Food-Insecurity-Chronic-Disease-and-Health-Among-Working-Age-Adults.pdf
https://nopren.org/wp-content/uploads/2017/08/ERS-Report-Food-Insecurity-Chronic-Disease-and-Health-Among-Working-Age-Adults.pdf
https://doi.org/10.1377/hlthaff.2015.0645
https://doi.org/10.2105/AJPH.2011.300551
http://williamsinstitute.law.ucla.edu/wp-content/uploads/lgbt-demogs-sep-2014.pdf
http://williamsinstitute.law.ucla.edu/wp-content/uploads/lgbt-demogs-sep-2014.pdf
http://williamsinstitute.law.ucla.edu/wp-content/uploads/lgbt-demogs-sep-2014.pdf
https://doi.org/10.1111/1475-6773.12730
https://doi.org/10.2105/AJPH.2006.102525
https://escholarship.org/uc/item/4wt4102n
https://escholarship.org/uc/item/4wt4102n
https://williamsinstitute.law.ucla.edu/research/lgbt-food-insecurity-2016/
https://williamsinstitute.law.ucla.edu/research/lgbt-food-insecurity-2016/
https://www.ers.usda.gov/media/8279/ad2012.pdf
https://www.ers.usda.gov/media/8279/ad2012.pdf
https://doi.org/10.1016/0306-9192(96)00005-X
https://doi.org/10.1016/0306-9192(96)00005-X
https://doi.org/10.1016/j.phr.2004.09.006
https://doi.org/10.1093/jn/136.11.2939
https://www.fns.usda.gov/snap/supplemental-nutrition-assistance-program
https://www.fns.usda.gov/snap/supplemental-nutrition-assistance-program

Patterson et al. BVIC Public Health

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

(2020) 20:1155

Coleman-Jensen A, Rabbitt MP, Gregory CA, Singh A. Household food security
in the United States in 2017. Washington, DC: United States Department of
Agriculture, Economic Research Service; 2018. https//www.ers.usda.gov/
webdocs/publications/90023/err-256.pdf?v=0. Accessed 1 May 2019.
Greenberg M, Greenberg G, Mazza L. Food pantries, poverty, and social
justice. Am J Public Health. 2010;100:2021. https://doi.org/10.2105/AJPH.
2010.201848.

Will JA, Milligan TA. Toward an understanding of food pantry food
recipients and the agencies that serve them. J Appl Soc Sci. 2015;9:65-74.
https.//doi.org/10.1177/1936724413509249.

Adamczyk A, Pitt C. Shaping attitudes about homosexuality: the role of
religion and cultural context. Soc Sci Res. 2009;38(2):338-51. https://doi.org/
10.1016/j.ssresearch.2009.01.002.

Thoreson R. “All we want is equality” religious exemptions and
discrimination against LGBT people in the United States. New York: Human
Rights Watch; 2018. https.//www.hrw.org/report/2018/02/19/all-we-want-
equality/religious-exemptions-and-discrimination-against-lgbt-people.
Accessed 15 Sept 2019.

National Center for Health Statistics. NHANES survey methods and analytic
guidelines. 2018. https://wwwn.cdc.gov/nchs/nhanes/analyticguidelines.
aspxitanalytic-guidelines. Accessed 1 Jan 2019.

National Center of Health Statistics (NCHS). National Health and Nutrition
Examination Survey questionnaire. Hyattsville: US Department of Health and
Human Services, Centers for Disease Control and Prevention; 2015.

Bickel G, Nord M, Price C, Hamilton W, Cook J. Guide to measuring
household food security. Revised 2000. Alexandria: US Department of
Agriculture, Food and Nutrition Service; 2000. Available from https://fns-
prod.azureedge.net/sites/default/files/FSGuide.pdf. Accessed 1 Jan 2019.
Sexual Minority Assessment Research Team (SMART). Best Practices for
Asking Questions about Sexual Orientation on Surveys. Los Angeles: The
Williams Institute; 2009. Available at http://williamsinstitute.law.ucla.edu/
wpcontent/uploads/SMART-FINAL-Nov-2009.pdf. Accessed 1 Jan 2019.
Patterson JG, Jabson JM. Sexual orientation measurement and chronic
disease disparities: National Health and nutrition examination survey, 2009-
2014. Ann Epidemiol. 2018;28(2):72-85. https://doi.org/10.1016/j.annepidem.
2017.12.001.

Ciciurkaite G, Brown RL. Food insecurity, psychological distress and alcohol
use: understanding the salience of family roles for gender disparities. Health
Sociol Rev. 2018;27(3):294-311. https://doi.org/10.1080/14461242.2018.
1461574.

Armour BS, Pitts MM, Lee CW. Cigarette smoking and food insecurity
among low-income families in the United States, 2001. Am J Health Promot.
2008,22:22386-90. https://doi.org/104278/ajhp.22.6.386.

Kim-Mozeleski JE, Seligman HK, Yen IH, Shaw SJ, Buchanan DR, Tsoh JY.
Changes in food insecurity and smoking status over time: analysis of the
2003 and 2015 panel study of income dynamics. Am J Health Promot. 2018;
33:698-707. https://doi.org/10.1177/0890117118814397.

Institute of Medicine Committee on Lesbian Gay, Bisexual, and Transgender
Health Issues and Research Gaps and Opportunities. The Health of Lesbian,
Gay, Bisexual, and Transgender People: Building a Foundation for Better
Understanding. Washington, DC: National Academies Press; 2011. https//
www.nebi.nlm.nih.gov/books/NBK64806/ Accessed 1 Jan 2019.

National Institute on Alcohol Abuse and Alcoholism. Rethinking drinking:
alcohol and your health, 15-3770. Washington, DC: National Institutes of
Health; 2010. https://www.niaaa.nih.gov/sites/default/files/publications/
Rethinking_Drinking.pdf. Accessed 1 Jan 2019.

Blosnich JR, Gordon AJ, Fine MJ. Associations of sexual and gender minority
status with health indicators, health risk factors, and social stressors in a
national sample of young adults with military experience. Ann Epidemiol.
2015;25(9):661-7. https://doi.org/10.1016/j.annepidem.2015.06.001.

Jackson CL, Agénor M, Johnson DA, Austin SB, Kawachi I. Sexual orientation
identity disparities in health behaviors, outcomes, and services use among
men and women in the United States: a cross-sectional study. BMC Public
Health. 2016;16(1):807. https://doi.org/10.1186/512889-016-3467-1.

Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sectional
studies: an empirical comparison of models that directly estimate the
prevalence ratio. BMC Med Res Methodol. 2003;3:21. https://doi.org/10.1186/
1471-2288-3-21.

Cummings P. Methods for estimating adjusted risk ratios. Stata J. 2009,9(2):
175-96. https://doi.org/10.1177/1536867X0900900201.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 11 of 11

Kleinman LC, Norton EC. What's the risk? A simple approach for estimating
adjusted risk measures from nonlinear models including logistic regression.
Health Serv Res. 2009;44(1):288-302. https://doi.org/10.1111/j.1475-6773.
2008.00900.x.

Gundersen C, Kreider B, Pepper JV. Partial identification methods for
evaluating food assistance programs: a case study of the causal impact of
SNAP on food insecurity. Am J Agric Econ. 2017,99(4):875-93. https://doi.
0rg/10.1093/ajae/aax026.

Schmidt L, Shore-Sheppard L, Watson T. The effect of safety-net programs
on food insecurity. J Hum Resour. 2016;51(3):589-614. https.//doi.org/10.
3368/jhr.51.3.1013-5987R1.

Klawitter M. Meta-analysis of the effects of sexual orientation on earnings.
Ind Relat. 2015;54(1):4-32. https://doi.org/10.1111/irel.12075.

Jacknowitz A, Amirkhanyan A, Crumbaugh AS, Hatch M. Exploring the
challenges and coping strategies in households relying on SNAP and food
pantries. J Hunger Environ Nutr. 2018;14(1-2):281-95. https://doi.org/10.
1080/19320248.2018.15550732019.

Duffy PA, Irimia-Vladu M, Cashwell S, Bartkowski JP, Molnar JJ, Casanova V.
Food pantries and the populations they serve: strange bedfellows or
strategic partners? Sociol Ing. 2006;76(4):502-27. https://doi.org/10.1111/j.
1475-682X.2006.00168 ..

Blackwell CW, Dziegielewski SF. The privatization of social services from
public to sectarian: negative consequences for America's gays and lesbians.
J Hum Behav Soc Environ. 2005;11(2):25-41. https://doi.org/10.1300/
J137v11n02_03.

Russomanno J, Patterson JG, Jabson JM. Food insecurity among
transgender and gender nonconforming individuals in the Southeast
United States: a qualitative study. Transgend Health. 2019;4(1):89-99. https//
doi.org/10.1089/trgh.2018.0024.

US Department of Agriculture, Food and Nutrition Service. Supplemental
Nutrition Assistance Program: Requirements for Able-Bodied Adults Without
Dependents. Washington, DC: USDA, ERS; 2019. 84 FR 980; 980-993. https//
www federalregister.gov/documents/2019/02/01/2018-28059/supplemental-
nutrition-assistance-program-requirements-for-able-bodied-adults-without-
dependents. Accessed 20 May 2019.

Fidas D, Cooper L. A Workplace Divided: Understanding the climate for
LGBTQ workers nationwide. Washington, DC: Human Rights Campaign;
2018. https//assets2.hrc.org/files/assets/resources/AWorkplaceDivided-2018.
pdf. Accessed 15 Sept 2019.

Ku L, Brantley E, Pillai D. The effects of SNAP work requirements in reducing
participation and benefits from 2013 to 2017. Am J Public Health. 2019;
109(10):1446-51. https://doi.org/10.2105/AJPH.2019.305232.

Cicilline D. HR5. - Equality Act. 2019 https://www.congress.gov/bill/116th-
congress/house-bill/57r=9. Accessed 15 Sept 2019.

The GenlUSS Group. In: Herman JL, editor. Best Practices for Asking
Questions to Identify Transgender and Other Gender Minority Respondents
on Population-Based Surveys. Los Angeles: The Williams Institute; 2014.
Available at https://williamsinstitute law.ucla.edu/research/census-lgbt-
demographics-studies/geniuss-report-sept-2014/. Accessed 14 Jan 2020.
Patterson JG, Jabson JM, Bowen DJ. Measuring sexual and gender minority
populations in health surveillance. LGBT Health. 2017,2(4):82-105. https://
doi.org/10.1089/Igbt.2016.0026.

Quinn GP, Sanchez JA, Sutton SK, Vadaparampil ST, Nguyen GT, Green BL,
et al. Cancer and lesbian, gay, bisexual, transgender/transsexual, and queer/
questioning (LGBTQ) populations. CA Cancer. 2015;65(5):384-400 https://doi.
0rg/10.3322/caac.21288.

Newlin Lew K, Dorsen C, Melkus GD, Maclean M. Prevalence of obesity,
Prediabetes, and diabetes in sexual minority women of diverse races/
ethnicities: findings from the 2014-2015 BRFSS surveys. Diabetes Educ. 2018;
44(4):348-60. https://doi.org/10.1177/0145721718776599.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.ers.usda.gov/webdocs/publications/90023/err-256.pdf?v=0
https://www.ers.usda.gov/webdocs/publications/90023/err-256.pdf?v=0
https://doi.org/10.2105/AJPH.2010.201848
https://doi.org/10.2105/AJPH.2010.201848
https://doi.org/10.1177/1936724413509249
https://doi.org/10.1016/j.ssresearch.2009.01.002
https://doi.org/10.1016/j.ssresearch.2009.01.002
https://www.hrw.org/report/2018/02/19/all-we-want-equality/religious-exemptions-and-discrimination-against-lgbt-people
https://www.hrw.org/report/2018/02/19/all-we-want-equality/religious-exemptions-and-discrimination-against-lgbt-people
https://wwwn.cdc.gov/nchs/nhanes/analyticguidelines.aspx#analytic-guidelines
https://wwwn.cdc.gov/nchs/nhanes/analyticguidelines.aspx#analytic-guidelines
https://fns-prod.azureedge.net/sites/default/files/FSGuide.pdf
https://fns-prod.azureedge.net/sites/default/files/FSGuide.pdf
http://williamsinstitute.law.ucla.edu/wpcontent/uploads/SMART-FINAL-Nov-2009.pdf
http://williamsinstitute.law.ucla.edu/wpcontent/uploads/SMART-FINAL-Nov-2009.pdf
http://williamsinstitute.law.ucla.edu/wpcontent/uploads/SMART-FINAL-Nov-2009.pdf
https://doi.org/10.1016/j.annepidem.2017.12.001
https://doi.org/10.1016/j.annepidem.2017.12.001
https://doi.org/10.1080/14461242.2018.1461574
https://doi.org/10.1080/14461242.2018.1461574
https://doi.org/10.4278/ajhp.22.6.386
https://doi.org/10.1177/0890117118814397
https://www.ncbi.nlm.nih.gov/books/NBK64806/
https://www.ncbi.nlm.nih.gov/books/NBK64806/
https://www.niaaa.nih.gov/sites/default/files/publications/Rethinking_Drinking.pdf
https://www.niaaa.nih.gov/sites/default/files/publications/Rethinking_Drinking.pdf
https://doi.org/10.1016/j.annepidem.2015.06.001
https://doi.org/10.1186/s12889-016-3467-1
https://doi.org/10.1186/1471-2288-3-21
https://doi.org/10.1186/1471-2288-3-21
https://doi.org/10.1177/1536867X0900900201
https://doi.org/10.1111/j.1475-6773.2008.00900.x
https://doi.org/10.1111/j.1475-6773.2008.00900.x
https://doi.org/10.1093/ajae/aax026
https://doi.org/10.1093/ajae/aax026
https://doi.org/10.3368/jhr.51.3.1013-5987R1
https://doi.org/10.3368/jhr.51.3.1013-5987R1
https://doi.org/10.1111/irel.12075
https://doi.org/10.1080/19320248.2018.15550732019
https://doi.org/10.1080/19320248.2018.15550732019
https://doi.org/10.1111/j.1475-682X.2006.00168.x
https://doi.org/10.1111/j.1475-682X.2006.00168.x
https://doi.org/10.1300/J137v11n02_03
https://doi.org/10.1300/J137v11n02_03
https://doi.org/10.1089/trgh.2018.0024
https://doi.org/10.1089/trgh.2018.0024
https://www.federalregister.gov/documents/2019/02/01/2018-28059/supplemental-nutrition-assistance-program-requirements-for-able-bodied-adults-without-dependents
https://www.federalregister.gov/documents/2019/02/01/2018-28059/supplemental-nutrition-assistance-program-requirements-for-able-bodied-adults-without-dependents
https://www.federalregister.gov/documents/2019/02/01/2018-28059/supplemental-nutrition-assistance-program-requirements-for-able-bodied-adults-without-dependents
https://www.federalregister.gov/documents/2019/02/01/2018-28059/supplemental-nutrition-assistance-program-requirements-for-able-bodied-adults-without-dependents
https://assets2.hrc.org/files/assets/resources/AWorkplaceDivided-2018.pdf
https://assets2.hrc.org/files/assets/resources/AWorkplaceDivided-2018.pdf
https://doi.org/10.2105/AJPH.2019.305232
https://www.congress.gov/bill/116th-congress/house-bill/5?r=9
https://www.congress.gov/bill/116th-congress/house-bill/5?r=9
https://williamsinstitute.law.ucla.edu/research/census-lgbt-demographics-studies/geniuss-report-sept-2014/
https://williamsinstitute.law.ucla.edu/research/census-lgbt-demographics-studies/geniuss-report-sept-2014/
https://doi.org/10.1089/lgbt.2016.0026
https://doi.org/10.1089/lgbt.2016.0026
https://doi.org/10.3322/caac.21288
https://doi.org/10.3322/caac.21288
https://doi.org/10.1177/0145721718776599

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Food insecurity in sexual minority women
	Use of food assistance

	Methods
	Study design
	Dependent variables
	Food insecurity
	Receipt of SNAP benefits
	Receipt of emergency food assistance

	Independent variables
	Covariates
	Analyses

	Results
	Discussion
	Food insecurity in SMW
	Food assistance use in SMW
	Public health implications
	Limitations

	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

