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Abstract

Background—Household food insecurity persists in the United States and has important
implications for health and well-being. Food insecurity in female-identified caregivers is
particularly concerning given its association with their mental health and adverse health outcomes
for their children. Food insecurity is associated with disordered eating, but no prior studies have
examined an association between food insecurity and food addiction.
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Objective—To examine whether food insecurity is associated with higher food addiction
symptom endorsement in low-income female adults.

Design—Secondary analysis of baseline data from a quasi-experimental study of a mindfulness-
based intervention on gestational weight gain among low-income pregnant individuals and an
observational study of low-income families.

Participants/setting—~Participants in Study 1 (7= 208) were English-speaking, low-income
pregnant individuals with overweight or obesity, recruited in California from 2011 to 2013.
Participants in Study 2 (n7=181) were English-speaking, low-income female caregivers for
children between 8 and 10 years old, recruited in Michigan from 2018 to 2019. Both

studies recruited participants from community health clinics, social service agencies, and online
advertisements.

Main Outcome Measures—The primary outcome measure was food addiction symptoms,
assessed by the Yale Food Addiction Scale.

Statistical Analysis—Multivariate Poisson regression was used to examine the association
between household food insecurity and food addiction symptoms in each sample, adjusted for
sociodemographic characteristics.

Results—In Study 1, pregnant individuals in food-insecure households reported 21% higher food
addiction symptoms than pregnant individuals in food-secure households (IRR 1.21, 95% CI 1.00,
1.47, P=.047). In Study 2, caregivers in food-insecure households had 56% higher food addiction
symptoms than caregivers in food-secure households (IRR 1.56, 95% CI 1.01, 2.40, P=.045).

Conclusions—These findings provide preliminary support for a relationship between household
food insecurity and food addiction. Future research should examine potential mechanisms and
whether interventions to reduce food insecurity lower risk of food addiction.

Keywords
food insecurity; food addiction; low-income; maternal health

Introduction

Household food insecurity, which refers to the lack of access to sufficient food to meet

the nutritional needs of all household members, was estimated to affect 10.5% of U.S.
households in 2019.1 Food insecurity disproportionately affects households with children
and single-parent households.! Food insecurity is particularly concerning for low-income
female-identified caregivers, who are often responsible for feeding children and other
household members due to gender norms and expectations.2 Mothers who experience
food insecurity report elevated levels of depression, anxiety, and other psychopathology,34
which may impact parenting and increase children’s risk for developmental delays and
psychopathology.®8 In economically developed countries, food insecurity is associated with
greater body mass index (BM1).”8 Although the role of gender in the relationship between
food insecurity and BMI is not fully understood, several studies suggest women in food-
insecure households are at greater risk for obesity than men in food insecure households.’
For children in food-insecure households, BMI in the “overweight “and “obese” ranges
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is associated with increased health risks, some of which may track into adulthood, even
after adequate access to food is restored.® Food insecurity is associated with overall

eating disorder pathology,1911 increased incidence of diagnosable eating disorders including
bulimia nervosa,1213 binge eating disorder,14 as well as dysfunctional eating symptoms,
including dietary restraint,%19.11.15 and loss of control eating.1617 During pregnancy, food
insecurity is associated with disordered eating and food insecurity coupled with dietary
restraint is associated with greater gestational weight gain.18

Families experiencing food insecurity often have limited access to nutrient-rich foods like
fruits, vegetables, and lean proteins, and relatively greater access to less expensive, highly
processed foods, which are high in refined carbohydrates (i.e., white flour and sugar)

and fat.19 Highly processed foods are much more effective than naturally-occurring foods

at activating neural reward responses2? and are associated with behavioral patterns that
mirror substance use disorders.2122 Food addiction is measured by the Yale Food Addiction
Scale (YFAS), which assesses symptoms of substance use disorder (e.g., compulsive use,
unsuccessful attempts to cut down, tolerance, withdrawal) in the context of highly processed
foods.22:23 In parallel to substance use disorder diagnosis, individuals are considered to
have a food addiction “diagnosis” if they endorse at least two symptoms and clinically
significant impairment or distress.22 Approximately 15% of adults in community samples
report symptoms that met the criteria for diagnosable food addiction.2 Meeting the
diagnostic definition of food addiction is associated with adverse health outcomes, including
diet-related disease (e.g., hypercholesteremia), depression, and poor quality of life.25-28
Furthermore, higher endorsement of food addiction symptoms is a strong psychosocial
predictor of weight gain and attrition during weight loss treatment.2® Food insecurity is
associated with outcomes that are also associated with food addiction symptoms, including
increased BMI and disordered eating.10.11.14 However, no prior studies have examined
whether food insecurity is associated specifically with food addiction symptoms.

Findings regarding the relationship between food addiction and measures of socio-economic
status (SES) have been mixed.2430:31 Findings may vary because prior studies have used
relatively high SES samples where relatively few participants were experiencing food
insecurity. This highlights the need for research examining these relationships specifically
in low-income samples that are adequately powered to detect relationships between food
addiction, food insecurity, along with SES measures. In low-income samples, at equally low
levels of income there is a range of levels of food insecurity. Examining food insecurity and
food addiction among low-income samples is one way to test these relationships.

This secondary analysis examined the association between food insecurity and food
addiction symptoms in two low-income vulnerable populations: pregnant individuals and
female caregivers of school-aged children. The study had two aims: 1) to determine whether
a relationship exists between food insecurity and food addiction, and 2) if so, to determine
whether the relationship can be replicated across two samples of low-income female adults.
The study tested the hypotheses that food insecurity would be associated with greater
endorsement of food addiction symptoms in both samples, and this relationship would be
observed independent of other measures of SES.

J Acad Nutr Diet. Author manuscript; available in PMC 2023 March 28.
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Methods

Participants

This analysis included baseline data from two cohort studies of low-income female adults:
the Maternal Adiposity, Metabolism, and Stress (MAMAS) study and the Family Food
Study (FFS).

Detailed methodology for the MAMAS study has been previously reported.32 Briefly,

the MAMAS study was a quasi-experimental study of an eight-week mindfulness-based
intervention on gestational weight gain in low-income pregnant individuals with overweight
or obesity. MAMAS study participants were recruited from hospital-based and community-
based clinics, offices for federally funded nutrition benefits, organizations providing services
to pregnant individuals, and online advertisements in the San Francisco Bay area between
August 2011 and June 2013. Participants (n = 208) were English-speaking pregnant
individuals aged 18-45 at 12-19 weeks of a singleton pregnancy at the time of assessment.
Participants had a pre-preghancy BMI of 25-41 kg/m? and a household income <500% of
the US federal poverty line. Data for the present study comes from the baseline survey
completed prior to the initiation of the intervention. All study procedures were approved

by the University of California San Francisco, California Pacific Medical Center, University
of California Berkeley, and Contra Costa Regional Medical Center and Health Centers
Institutional Review Boards. All participants provided written informed consent prior to
enroliment.

FFS was a follow-up study of low-income families recruited from Southeast Michigan

that aimed to assess associations between food insecurity, child weight gain, and maternal
weight gain. Participants in the FFS (n = 181) were English-speaking adult female-identified
caregivers aged 27-57, with children between 8 and 10 years old, and a household income
less than or equal to 200% of the US federal poverty line. Families were recruited from
community health clinics, social service agencies, and UMhealthresearch.org, an online
database where community members find opportunities to participate in ongoing clinical and
behavioral studies. Data for the present study comes from the baseline survey completed

by FFS participants from September 2018 to December 2019. All study procedures were
approved by the University of Michigan Institutional Review Board Health Sciences and
Behavioral Sciences. All participants provided written informed consent prior to enrollment.

Measures

Food Security.—The US Household Food Security Module is an 18-item scale designed
to examine a family’s level of household food security in the last 12 months.33 The first

10 questions assess adult respondents’ experiences (the U.S. Adult Food Security Module),
and the remaining eight questions assess experiences of respondents’ children. The MAMAS
study used the U.S. Adult Food Security Module and the FFS used the full module. The first
three questions of each module assess for frequency of food insecurity experiences (e.g.,
worrying whether food would run out until they got money to buy more). The remaining
questions assess other experiences of food insecurity (e.g., cutting the size of meals or
skipping meals because there wasn’t enough money for food). Participants were categorized

J Acad Nutr Diet. Author manuscript; available in PMC 2023 March 28.
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as “food-insecure” when they answered affirmatively to three or more questions (“often
true,” or “sometimes true,” to the first three questions, or “yes” to questions with binary
response options). All other participants were categorized as “food-secure.”

Yale Food Addiction Scale (YFAS).—The YFAS was developed to assess food
addiction symptoms. The questions are based on the substance use disorder criteria in the
Diagnostic and Statistical Manual of Mental Disorders (DSM), adapted to the context of
highly processed food. Each study used a different YFAS version, based on the current
version at the time of data collection. The MAMAS study used the original YFAS, which
consists of 27 questions and assesses the seven substance use disorder symptoms from
DSM-1V.23 The FFS used the Modified YFAS, Version 2.0 (mYFAS 2.0), which consists
of 13 questions and assesses for the 11 substance use disorder symptoms from DSM-5.22
Participants reported the frequency of each symptom over the last 12 months, from “never,
to “every day.” Each symptom has a different frequency threshold that must be met to
meet criteria for that symptom. For example, on the YFAS, in order to meet criteria for
the symptom “substance taken in larger amount and for longer period than intended,”
participants must report that they “found that when they started eating certain foods,

they ended up eating much more than planned” at least four times per week. Participant
symptom endorsement was scored as 0 or 1 for each symptom based on thresholds for each
YFAS version. The number of symptoms each participant endorsed were added to create

a symptom count score. A symptom count of 2 is the current estimated threshold for a
clinical level of addictive eating.22 A symptom count was used rather than a dichotomous
diagnostic score because continuous dimensional measures are more sensitive for detecting
food addiction symptoms in community samples.34

Sociodemographic covariates.—Participants in both studies reported their age, race/
ethnicity, level of educational attainment, and household income. These variables were
selected as potential confounders, as they have each been associated with food insecurity
and/or food addiction symptoms.24:35 Gender and sex were not included as covariates, as
all participants identified their sex as female, and data on gender identity was not collected
in either study. Female sex was assumed in the MAMAS study, as all participants were
pregnant during participation as an aim of the study was to evaluate the effectiveness of

a mindfulness intervention during pregnancy on birth outcomes. The FFS was limited to
caregivers of school-aged children who self-identified as female, as female caregivers are
more likely to take responsibility for children’s nutritional needs.?

Statistical Analysis

All statistical analyses were performed using SAS software, Version 9.3 (SAS Institute
Inc., Cary, NC). Statistical significance was set at /<.05, two-tailed. First, means and
distributions in sociodemographic covariates were compared by food security status using
univariate linear regression (for age) and chi-squared tests (for categorical variables).

Multivariate Poisson regression was used to examine the association between food insecurity
and food addiction symptom count. For each sample, the report includes an initial
unadjusted model, a second model adjusted for age, and a final model adjusted for all

J Acad Nutr Diet. Author manuscript; available in PMC 2023 March 28.
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other sociodemographic covariates (race/ethnicity, educational attainment, and household
income). The incidence rate ratio (IRR) was interpreted as the difference in food addiction
symptoms endorsed by food-insecure participants as compared to food-secure participants.
Cohen’s dwas calculated as a measure of standardized effect size for each multivariate
model.36 Effects were considered small at |l > .2, medium at |al > .5 and large at |al >.8.37

Comparisons of demographic characteristics by food security status revealed no significant
differences between participants in food-secure and food-insecure households in either
sample. Table 1 details characteristics of MAMAS study participants by household food
security status. In the MAMAS sample, 41.8% of pregnant individuals were food-insecure.
20.2% of pregnant individuals had low food security and 21.6% had very low food
security. On average, MAMAS participants met criteria for 2.1 food addiction symptoms.
Food-secure and food-insecure MAMAS participants did not differ by age, race/ethnicity,
educational attainment, or household income.

Table 2 details characteristics of FFS participants by household food security status. In the
FFS sample, 60.1% of caregivers were food-insecure. 27.8% of caregivers had low food
security and 32.4% had very low food security. On average, FFS participants met criteria
for 0.6 food addiction symptoms. Similar to MAMAS, food-secure and food-insecure
FFS participants did not differ by age, race/ethnicity, educational attainment, or household
income.

Multivariate Poisson regression revealed that participants in food-insecure households in
both samples reported significantly more food addiction symptoms compared to participants
in food-secure households. Table 3 shows the multivariate-adjusted associations between
food insecurity and food addiction symptoms. In MAMAS, pregnant individuals in food-
insecure households had 21% higher food addiction symptoms than pregnant individuals
from food-secure households, after adjusting for sociodemographic variables (IRR 1.21,
95% CI 1.00, 1.47, P=.047). Cohen’s effect size value (&= .39) suggested a small effect.

In FFS, caregivers in food-insecure households had 56% higher food addiction symptoms
than caregivers from food-secure households, after adjusting for sociodemographic variables
(IRR 1.56, 95% CI 1.01, 2.40, P=.045). Cohen’s effect size value (&= .29) suggested a
small effect. Note that MAMAS and FFS studies used different versions of the YFAS as the
outcome measure. Thus, these results cannot necessarily be meaningfully compared across
samples.

Discussion

This study examined the association between food insecurity and food addiction symptoms
in two samples of low-income female adults. Consistent with hypotheses, food insecurity
was associated with higher food addiction symptom endorsement when controlling for
sociodemographic characteristics, in both samples. This is the first study to identify an
association between food security status and endorsement of food addiction symptoms.
The magnitude of the observed associations were small, which is likely due to multiple

J Acad Nutr Diet. Author manuscript; available in PMC 2023 March 28.
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biopsychosocial factors that contribute to food addiction.3® However, these findings suggest
food insecurity is a relevant overlooked factor related to food addiction. Given that

food addiction is associated with poorer mental and physical health,25-27 food addiction
may contribute to negative outcomes for low-income female individuals experiencing

food insecurity. These findings represent an important step toward advancing scientific
understanding of the detrimental health impacts of food insecurity and point to several
mechanisms that may serve as intervention targets to reduce food addiction among low-
income female adults.

These findings are consistent with prior studies that show that food insecurity is associated
with increased binge eating disorder and loss of control eating.1416:17 Although binge eating
disorder and food addiction show some overlap in symptomatology, they are considered
distinct constructs that account for unique variance in clinical impairment.3%-41 Three
interrelated key mechanisms of addiction may contribute to increased food addiction
symptoms in the food insecurity context. First, food insecurity is associated with low/poor
diet quality.42 The current food environment is dominated by highly processed foods,
which are cheaper and more convenient than minimally processed foods.#3 Individuals
experiencing food insecurity may be particularly vulnerable to the effects of the food
environment due to targeted marketing and other food industry tactics (e.g., manipulating
shelf space in supermarkets in low-income areas).**4° Given these factors, it is not
surprising that people with food insecurity are more likely to consume highly processed
foods, including high-fat dairy products, salty snacks, and sugar-sweetened beverages.46
Food addiction theory posits that the refined ingredients in these highly processed foods
parallel the process of distilling active ingredients in other addictive agents in order

to make them more addictive (e.g., processing the coca leaf, which has little addictive
potential, into powder cocaine, which has a higher addictive potential).2! There is currently
scientific controversy about whether highly processed foods are truly capable of triggering
an addictive response.4” However, evidence from basic science shows diets composed of
refined carbohydrates and fats can cause changes in the brain that drive forward addictive
eating behavior.*8 This is consistent with human studies, which show that individuals
almost exclusively exhibit signs of addictive intake with highly processed foods, but not
with minimally processed foods.2! Thus, individuals experiencing food insecurity may be
particularly vulnerable to food addiction due to the dominance of potentially addictive
highly processed foods in their food environment.#349.50 An important area of future

study is to investigate how availability and access to highly processed foods shape eating
behavior in food-insecure samples. It will be important to investigate whether the pattern
of only addictively eating highly processed foods generalizes to food-insecure samples, or
whether patterns of deprivation and availability of all food may lead to addictive patterns of
consumption that occur regardless of food type.

Second, people experiencing food insecurity may have uncertain or intermittent patterns of
food availability (e.g., food resources are abundant at the beginning of a month, but scarce
at the end of the month once resources have been exhausted).>1 Animal research shows
intermittent access to addictive drugs facilitates addictive patterns of consumption, even
when animals are exposed to a relatively small amount of the drug.52 This pattern mirrors
drug use patterns that contribute to addiction in humans.>3 Animal research has replicated

J Acad Nutr Diet. Author manuscript; available in PMC 2023 March 28.
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this effect with food; mice subjected to intermittent periods of fasting and food availability
display more binge behavior than mice that fast and eat at predictable intervals.>* However,
this pattern only emerges in rats given intermittent access to sugar, but not intermittent
access to chow, suggesting a combination of intermittency and highly processed food may
be necessary to facilitate addictive eating.>® Food insecurity may replicate these conditions
by causing individuals to access potentially addictive highly processed foods in intermittent
patterns that further increase risk for addictive eating.

Third, individuals experiencing food insecurity report higher stress levels, which are
associated with greater food insecurity severity.5® Chronic stress is an important risk

factor for the development and maintenance of addiction.>” Chronic stress is a common
mechanism between addiction and obesity, as it alters the reward system in ways that
potentiate overconsumption of both addictive drugs and highly processed foods.58:59 A
recent study found food insecurity was indirectly associated with higher body weight via
increased distress and eating to cope.5% Thus, the stress associated with food insecurity may
increase individuals’ risk for food addiction.

The samples were an important strength of this study, in that they comprised low-income
female adults with a large proportion of participants experiencing food insecurity; the
distribution increased power to detect differences by food security status. Having samples
that represent distinct groups of low-income female adults from different geographic
regions, with data collected from non-overlapping time periods, and representing different
stages of parenthood/caregiving point to the robustness of the findings. Although the
incidence rate ratios between the two samples differ in magnitude, overlapping confidence
intervals indicate similar associations between food insecurity and food addiction between
samples, despite differences in participant characteristics. Participants in the MAMAS study
were pregnant individuals who may or may not have had other children, while participants
in the FFS were caregivers for at least one 8 to 10-year-old child. The studies also differed
in the required income threshold for participation. There may be aspects of pregnancy or
being a female caregiver of a school-aged child that account for potential differences in
food addiction symptom endorsement and the association between food insecurity and food
addiction symptoms. Future research may examine whether income level, pregnancy status,
age of children, or number of children in the household impact food addiction symptom
endorsement or moderate the relationship between food insecurity and food addiction.

This study was subject to several limitations to consider when interpreting the findings.
First, this study was cross-sectional and cannot prove causation. Longitudinal studies may
illuminate temporal relationships between food insecurity and food addiction and potential
explanatory mechanisms over time. Third, this study analyzed baseline data from studies
with different primary aims. The MAMAS study was an intervention study that required
participants to commit to attending 8 weekly mindfulness-based intervention sessions,
plus two booster telephone sessions and one postpartum group session with parents and
infants. Participant characteristics may have been influenced by participants’ motivation
and availability to attend the intervention. For example, participants with greater eating
pathology/food addiction symptomology may have been drawn to a study that offered
training in mindful eating. In contrast, the FFS was an observational study that did not offer

J Acad Nutr Diet. Author manuscript; available in PMC 2023 March 28.
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any potential benefit regarding managing eating. The replication of the observed association
between food insecurity and food addiction across samples suggests the findings were not
unique to an intervention-seeking sample. Future research should investigate whether the
association between food insecurity and food addiction and generalize to non-parents and
children. An additional limitation of these samples is that sex and gender identity were not
assessed as distinct constructs. Future studies should assess both constructs and consider the
impact of biological mechanisms (e.g., reproductive hormones) and societal gender roles on
the association between food addiction and food insecurity.

Measurement error may have been introduced by the scales used in this study. The Food
Security Module asks participants to report whether they have experienced indicators of
food insecurity within the last 12 months. Thus, participants may have experienced food
insecurity up to 12 months prior to the study but were no longer experiencing it at the

time of study participation. The YFAS also asks participants to report their food addiction
symptoms in the last 12 months, which poses the same limitation. Longitudinal studies with
larger sample sizes are needed to determine the temporal relationship between experiences
of food insecurity and food addiction and to examine how the severity of food insecurity
affects the risk of subsequent food addiction. Additionally, the FFS used the mYFAS 2.0,
which is an abbreviated version of the YFAS 2.0. There is evidence that the mYFAS 2.0 is
less sensitive at detecting food addiction symptoms compared the full version of the scale.51
Thus, this study may have underestimated food addiction symptoms in the FFS sample.

Another key limitation of this study is that the YFAS has not been psychometrically
validated in samples of pregnant individuals or people experiencing food insecurity. Recent
studies with related samples provide preliminary evidence of construct validity for the use
of the YFAS in the current study. For example, in an urban, low-income sample, YFAS
scores were associated with severity of emotional eating and higher BMI,52 and in a more
well-resourced sample of pregnant women, YFAS scores were associated with eating in the
absence of hunger.83 Further, qualitative research with low-income women found that they
identified food addiction as a valid and relevant construct.54 However, validation studies are
needed to account for potential differences in these populations’ experiences of addictive
eating. Participants in this study may have interpreted the YFAS questions in a way that
reflected specific aspects of pregnancy (e.g., increased cravings for specific foods driven
by hormonal changes) or food insecurity, rather than an addictive phenotype. Although

the YFAS primes participants to consider highly processed foods as they complete the
questionnaire, it also allows participants to call to mind “any other foods,” they may have
eaten in addictive ways. It is possible that endorsement of food addiction symptoms in
food-insecure samples reflects increased hedonic urges to eat any available foods, not just
highly processed foods typically implicated in food addiction. Psychometric validation of
the YFAS for pregnant individuals and people experiencing food insecurity is an important
next step.

Conclusions

The current study shows preliminary evidence for an association between food insecurity
and food addiction symptoms. This association was replicated in two samples of low-income
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female adults: pregnant individuals and female caregivers of school-aged children. These
findings expand upon prior research that has found associations between food insecurity
and disordered eating patterns by suggesting that food insecurity is also associated with an
addictive pattern of eating that resembles substance use disorders. Addictive mechanisms
may be valuable avenues for further understanding the relationship between food insecurity
and overconsumption of highly processed foods.
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Research Snapshot
Research Question:

Is household food insecurity associated with symptoms of food addiction in low-income
female adults?

Key Findings:

Secondary analysis of data from two convenience samples of low-income adult female
participants in California and Michigan found that, after adjustment for demographic
characteristics, food-insecure participants in both samples were more likely to endorse
symptoms of food addiction than food-secure participants.
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Table 1
Characteristics of Maternal Adiposity, Metabolism, and Stress (MAMAS) study participants by food security
status
Total Food-secure® Food-insecure P
(n=208) (n=121) (n=87)
Age (years), mean + SD 27958 28.3+6.0 27.3+54 022
Race/ethnicity, n (%) 044
White 28 (13.5) 16 (13.2) 12 (13.8)
African American 81 (38.9) 42 (34.7) 39 (44.8)
Latino 63 (30.3) 41 (33.9) 22 (25.3)
Other race 36 (17.3) 22 (18.2) 14 (16.1)
Educational attainment, n (%0) 012
<High school degree 152 (73.1) 85 (70.3) 67 (77.0)
High school graduate or more 25 (12.0) 13 (10.7) 12 (13.8)
Missing 31(14.9) 23 (19.0) 8(9.2)
Household income, n (%) 0.40
At or below federal poverty line 98 (47.1) 60 (49.6) 38 (43.7)
Above federal poverty line 110 (52.9) 61 (50.4) 49 (56.3)
2116 19+15 2417

Total food addiction symptoms

b, mean + SD

a . . . . .
Food security status was determined by responses on the US Household Food Security Module.33 Participants were categorized as “food-
insecure” when they answered affirmatively to three or more questions. All other participants were categorized as “food-secure.”

bFood addiction symptoms were determined by responses to the Yale Food Addiction Scale.23 Participants received a score of 0 or 1 for each
symptom based on the frequency threshold for that symptom. The number of symptoms each participant endorsed were added to create a symptom
count score. Symptom scores could range from 0 — 7.
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Characteristics of Family Food Study (FFS) participants by food security status

Table 2

(r?—=01t$I3) F°°d‘fe°“rea inizgﬁ_re ]

(n=69) (n=104)

Age (years), mean + SD 36.6 +6.4 37.7+6.4 359+6.3 007

Race/ethnicity, n (%) 024
White 102 (59.0) 39 (56.5) 63 (60.6)
African American 47 (27.2) 23(33.3) 24 (23.1)
Other race 24 (13.9) 7(10.1) 17 (16.4)

Educational attainment, n (%0) 0.35
< High school degree 11 (6.4) 6(8.7) 5(4.8)
High school graduate or more 162 (93.6) 63 (91.3) 99 (95.2)

Household income, n (%) 0.63
At or below federal poverty line 74 (42.8) 28 (40.6) 46 (44.2)
Above federal poverty line 99 (57.2) 41 (59.4) 58 (55.8)
b ean+sp 0613 04+10 07+14

Total food addiction symptoms

a . . . . -
Food security status was determined by responses on the US Household Food Security Module.33 Participants were categorized as “food-
insecure” when they answered affirmatively to three or more questions. All other participants were categorized as “food-secure.”

Page 16

bFood addiction symptoms were determined by responses to the Modified Yale Food Addiction Scale 2.0.22 Participants received a score of 0 or 1
for each symptom based on the frequency threshold for that symptom. The number of symptoms each participant endorsed were added to create a

symptom count score. Symptom scores could range from 0 to 11.
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Table 3

Associations between food insecurity and Yale Food Addiction Scale (YFAS)a symptom endorsement in
Maternal Adiposity, Metabolism, and Stress (MAMAS) study and Family Food Study participants

MAMAS Study (n = 208)b Family Food Study (n = 181)
Rate Rate
Ratio 95%cCI® P d® Rao 95%Cl P d
Unadjusted 123 1.02,148 0.03 - 164 107,250 0.02 -
Age-adjusted 122 1.01,1.48 0.036 - 158 103,243 0.04 -

Multivariate—adjustedd 121 1.00,1.47 0.047 039 156 1.01,240 0.045 0.29

aFood addiction symptoms were determined by responses to the original Yale Food Addiction Scale (YFAS)23 in the MAMAS Study and the
modified Yale Food Addiction Scale 2.0 (mYFAS 2.0)22 in the Family Food Study. Participants received a score of 0 or 1 for each symptom based

on the frequency threshold for that symptom. The number of symptoms each participant endorsed were added to create a symptom count score.
Symptom scores could range from 0 — 7 on the YFAS and 0 to 11 on the mYFAS 2.0.
b . .
Maternal Adiposity, Metabolism, and Stress Study
c ]
Confidence Interval

Multivariate Poisson regression model adjusted for race/ethnicity, educational attainment, and household income

e . . L . .
Cohen’s dwas calculated as a measure of standardized effect size for each multivariate-adjusted model.36 Effects were considered small at 1dl >

.2, medium at Idl > .5 and large at |df >.8.37
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