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ABSTRACT

This review addresses epidemiological, public health, and social policy implications of categorizing young children and their adult female

caregivers in the United States as food secure when they live in households with “marginal food security,” as indicated by the U.S. Household

Food Security Survey Module. Existing literature shows that households in the US with marginal food security are more like food-insecure

households than food-secure households. Similarities include socio-demographic characteristics, psychosocial profiles, and patterns of disease

and health risk. Building on existing knowledge, we present new research on associations of marginal food security with health and

developmental risks in young children (<48 mo) and health in their female caregivers. Marginal food security is positively associated with adverse

health outcomes compared with food security, but the strength of the associations is weaker than that for food insecurity as usually defined in

the US. Nonoverlapping CIs, when comparing odds of marginally food-secure children’s fair/poor health and developmental risk and caregivers’

depressive symptoms and fair/poor health with those in food-secure and -insecure families, indicate associations of marginal food security

significantly and distinctly intermediate between those of food security and food insecurity. Evidence from reviewed research and the new

research presented indicates that households with marginal food security should not be classified as food secure, as is the current practice, but

should be reported in a separate discrete category. These findings highlight the potential underestimation of the prevalence of adverse health

outcomes associated with exposure to lack of enough food for an active, healthy life in the US and indicate an even greater need for preventive

action and policies to limit and reduce exposure among children and mothers. Adv. Nutr. 4: 51–61, 2013.

Introduction
“Food security—access by all people at all times to enough
food for an active, healthy life—is one of several conditions

necessary for a population to be healthy and well nourished”
(1,2). Food insecurity has been associated in the U.S. popu-
lation with adverse child and adult health outcomes in a
large number of studies since the U.S. Household Food Se-
curity Survey Module (HFSSM)10 was initially developed in
1995–1997 (3–17). Evidence has recently accumulated indi-
cating that people in households with “marginal food secu-
rity” (a less severe condition not considered a separate
category of nutritional risk), but usually classified as food se-
cure in the U.S. government’s prevalence estimates, may also
face a greater likelihood of impaired health and nutrition

1 Presented at the symposium “Food Insecurity and Health Across the Lifespan” held at the

Experimental Biology 2012 meeting, April 22, 2012, in San Diego, CA. The symposium was

sponsored by the American Society for Nutrition and supported in part by an educational

grant from DSM Nutritional Products, Inc. A summary of the symposium “Food Insecurity

and Health Across the Lifespan” was published in the September 2012 issue of Advances in

Nutrition.
2 Supported by the Annie E. Casey Foundation, the Anthony Spinazzola Foundation, Citizen’s

Energy, the Paul and Phyllis Fireman Family Foundation, the Hartford Foundation for Public
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Foundation, the Larson Family Foundation, the Joint Center for Policy and Economic

Studies, the W.K. Kellogg Foundation, and several individual and anonymous donors.
3 Author disclosures: J. T. Cook, M. M. Black, M. Chilton, D. B. Cutts, S. Ettinger de Cuba, T. C.

Heeren, R. Rose-Jacobs, M. Sandel, P. H. Casey, S. Coleman, I. Weiss, and D. A. Frank, no

conflicts of interest.
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10 Abbreviations used: AOR, adjusted OR; CPS, Current Population Survey; ED, emergency

department; ERS, USDA Economic Research Service; HFSSM, U.S. Household Food Security

Survey Module; MetS, metabolic syndrome; PEDS, Parents’ Evaluation of Developmental

Status.

ã2013 American Society for Nutrition. Adv. Nutr. 4: 51–61, 2013; doi:10.3945/an.112.003228. 51

 at U
N

IV
 O

F
 C

A
LIF

O
R

N
IA

 S
A

N
 F

R
A

N
C

IS
C

O
 K

A
LM

A
N

O
V

IT
Z

 LIB
R

A
R

Y
 on January 15, 2013

advances.nutrition.org
D

ow
nloaded from

 

http://advances.nutrition.org/


(18–25). This raises important questions about how house-
holds with marginal food security, and the people living in
them, should be treated when estimating the prevalence of
the lack of consistent access to enough food in the U.S. pop-
ulation. The answers to these questions are relevant to epi-
demiological assessments of the prevalence of exposure to
lack of enough food (and its consequences), and to public
health programs, systems, and policies that address health
and nutrition in U.S. households, communities, and the
population as a whole.

Gaining a clearer understanding of marginal food security
is important for several reasons. From an epidemiological
perspective, lack of clarity around marginal food security in-
creases the likelihood of potential underestimation of the
prevalence and magnitude of adverse health outcomes associ-
ated with exposure to lack of consistent access to enough
food. From a public health perspective, poor understanding
of marginal food security leaves a gap in the knowledge
needed for targeting preventive and ameliorative action pro-
grams to limit and reduce exposure to inadequate nutrition.
From a public policy perspective, not having a clear under-
standing of marginal food security impairs policy makers’
ability to gauge the effectiveness of nutrition assistance and
non-nutrition assistance programs in reducing and prevent-
ing food deprivation as well as other policies aimed at sup-
porting families and improving community food systems.

Aims and objectives
This review specifically addresses epidemiological, public
health, and social policy implications of categorizing young
children and their adult female caregivers living in U.S.
households with marginal food security as free from expo-
sure to lack of access to enough food for an active, healthy
life, i.e., as food secure. Our first aim is to briefly describe
the construct of marginal food security and summarize its
prevalence within the U.S. child and adult populations.
Our second aim is to review the modest body of literature
addressing marginal food security in the US and associating
it, compared with food security and food insecurity, with
health outcomes in children and adults. And our third
aim is to report on new empirical research in which we ex-
amine associations of “marginal food security” with health
and developmental risk in a sentinel sample of young U.S.
children (<48 mo) and with their adult female caregiver’s
health. We also will compare the strength of associations be-
tween marginal food security and adverse health outcomes
with associations of food insecurity and food security with
those outcomes. Although we hypothesize associations be-
tween marginal food security and adverse child and care-
giver health outcomes to be positive and significant, we
expect an ordinal “dose-response–like” effect, with marginal
food security also posing substantial health risks but acting
similar to a lower “dose” of toxic exposure to the risks posed
by food insecurity.

Our primary goal is to determine whether, from a U.S.
population perspective, marginal food security poses risks
to public health more like food insecurity, or whether it is

more like food security. An important objective is to clarify
the nature of marginal food security in the U.S. population
and in so doing also clarify the nature of food insecurity. We
hypothesize that the adverse child health and development
impacts and maternal health impacts of marginal food secu-
rity are substantial and clinically important, so that this
seemingly mild category of difficulties with consistent access
to food would be more accurately and usefully treated not as
part of the overall “food-secure/high food security” cate-
gory, as it currently is, but separate from it. However, it is
not yet clear that from epidemiological, public health, or
public policy perspectives it would be accurate and useful to
include marginal food security as part of the “food-insecure/
low food security” category. An important goal of this study
is to shed light on how marginal food security should be
treated in scientific and public policy agendas relative to
these other 2 more clearly understood categories.

We emphasize that this is not a “systematic review” and
we do not attempt to include all studies touching on the
concept of marginal food security. We searched for studies
addressing marginal food security in the U.S. population
using standard academic procedures but did not conduct a
systematic review. Therefore, we intentionally limit our con-
sideration to the U.S. population only.

Background
Food security was measured and analyzed in other devel-
oped and developing countries for some time before mea-
sures for food security and food insecurity were developed
for the U.S. population. There is no doubt that development
of food security measures for the US benefited tremendously
from the pioneering work that had already been done in
other countries (3,4,26–28). In 1990 the U.S. Congress
passed the National Nutrition Monitoring and Related Re-
search Act mandating that the federal government initiate
a process for developing food security measures for the
U.S. population (3,4,29). The USDA and the National Center
for Health Statistics were tasked with developing a compet-
itive contract research project to develop valid and reliable
food security measures for the U.S. population. The federal
government chose to have the resulting HFSSM adminis-
tered by the U.S. Census Bureau in its ongoing annual Cur-
rent Population Survey (CPS). In 1997 the Food Security
Measurement Project reported the results of its measure-
ment development activities and the USDA began tabulating
and reporting estimates of prevalence and levels of food se-
curity and food insecurity for the U.S. population by socio-
demographic characteristics annually (3,4).

The USDA Economic Research Service (ERS) provides
survey tools for researchers and other parties interested
in measuring food security in the US, guidance on survey
implementation, and scoring and scaling survey responses
(26,27). The HFSSM includes questions pertaining to the
whole household, adult household members, and children
in the household (26). The 18-item standard scale can be ad-
ministered to households with adults and children present
and can be subdivided into separate 10-item adult and
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8-item child scales. An abbreviated, 6-item, household-level
scale has also been validated for situations in which the other
scales cannot be used (28). None of the HFSSM scales asks
questions about individual household members except for
single-person households and households with only one
adult or one child. The scales provide information about
the household as a unit and about all adults or all children
in the household in aggregate. However, they do not use a
census of all household members and thus cannot be used
to obtain information about, e.g., individual children in
households with more than one child (1,26,27).

Based on responses to the standard 18-item scale, house-
holds with children are categorized as having full food secu-
rity if respondents affirm <3 scale items, low food security if
3–7 items are affirmed, and very low food security if $8
items are affirmed. Households, including those with chil-
dren, affirming 1 or 2 items (practically always 1 or 2 of
the first 2 items) in the standard 18-item scale are termed
marginally food secure and, though considered different in
some respects from households affirming no items, are in-
cluded among households reported as food secure in calcu-
lations of food security prevalence estimates.11 The first 2
items in the 18-item scale are: 1) “(I/We) worried whether
(my/our) food would run out before (I/we) got money to
buy more.” Was that often true, sometimes true, or never
true for (you/your household) in the last 12 mo? and 2)
“The food that (I/we) bought just didn’t last, and (I/we)
didn’t have money to get more.” Was that often, sometimes,
or never true for (you/your household) in the last 12 mo?
Both items are coded affirmative if either “often” or “some-
times true” is selected.

In 2010, based on population-weighted data from the
CPS, 19.9% of households for whom food security status
was determined affirmed the first of these items and 15.4%
affirmed the second (2). Overall, 12.6% of households with
children and 8.0% of those without affirmed only one or
both of these 2 items in the HFSSM and were categorized
as having marginal food security (2). There were 9.9 million
children (age <18 y) and 22.2 million adults (age$18 y) liv-
ing in households with marginal food security in 2010,
with 3.1 million of the children ages <5 y. Approximately
38% of all people living in households with marginal food
security in the US in 2010 were children or elderly (ages
$65 y).12

Research related to marginal food security in the US
Researchers at the USDA/ERS describe the condition of
marginal food security, and the prevalence in the U.S. non-
institutionalized population of affirmation of 1 or 2 of the

first 2 scale items, in annual reports on food security in
the US. The most recent report (released in 2011, retrospec-
tively examining 2010) states that most households with
marginal food security “affirmed one or both of the first two
items, indicating uncertainty about having enough food
or about exhausting their food supply, but did not indicate
actual disruptions of normal eating patterns or reductions
in food intake” (2). The authors also state that those house-
holds “lacked ‘assured ability to acquire acceptable foods in
socially acceptable ways’, a condition that the Life Sciences
Research Office includes in its definition of food insecurity”
(2,29). The ERS researchers note that “Research examining
health and children’s development in these marginally
food-secure households generally indicates that outcomes
are either intermediate between those in highly food-secure
and food-insecure households or more closely resemble
those in food-insecure households” (2,18,30,31).

Two studies using data from the U.S. Early Childhood
Longitudinal Study-Kindergarten Cohort to test for associa-
tions of food security status with academic achievement and
health in kindergarten children also reported findings re-
lated to marginal food security (18,22). The first found
that children begin experiencing the effects of food insecu-
rity even at the least severe levels and that children with
any level of food insecurity score lower and learn less during
the school year. The authors conclude that affirming 1 or 2
items on the Household Food Security Scale is as important
a risk factor for academic difficulties as being classified as
food insecure by affirming 3 or more items (18). The second
study, using longitudinal data from the U.S. Early Childhood
Longitudinal Study-Kindergarten Cohort to investigate how
food insecurity over time relates to changes in reading and
mathematics test performance, weight and BMI, and social
skills in children, found that “Using the standard threshold
of$3 affirmative responses to the USDA food security mod-
ule had less value in predicting mathematical test perfor-
mance than a threshold of $1 affirmative responses on
the module” (22). These authors report that “Also, house-
holds affirming 1 or 2 responses (labeled marginally food se-
cure) were more similar in mean baseline characteristics
to households affirming >2 responses than households affirm-
ing no responses.” They conclude that reporting any affirmative
response on the module signifies increased food insecurity (22).

Research conducted as part of the Pregnancy, Infection
and Nutrition Prospective Cohort Study to identify risk fac-
tors of preterm birth used sets of multivariate logistic regres-
sion models with socio-demographic characteristics and
psychosocial indicators as predictors of food insecurity, de-
fined separately in the standard manner (with marginally
food-secure households included in the food secure cate-
gory), and with marginally food-secure households included
in the food-insecure category (20). In bivariate results,
women in marginally food-secure households were signifi-
cantly different from women in food-secure households
on all socio-demographic characteristics and on all psycho-
social indicators examined. In adjusted multivariate models,
several socio-demographic and psychosocial indicators were

11 It is also possible to assign the status of marginal food security to households without

children using this approach, and to children using the child scale (see 26 and 27 for

details). However, data for the new research reported here were obtained from interviews

using the standard 18-item scale in households with at least one adult and one child.

Thus, we limit this presentation to households with adults and children present, and to

food security status assigned using the standard 18-item scale at the household level.
12 Calculated by authors using public-access data from the December 2010 CPS administration

of the HFSSM available from the government’s DataNet using the Census Bureau’s

DataFerrett data access utility, with all data appropriately weighted to population values.
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significantly associated with higher odds of both marginal
food security and food insecurity. The authors conclude
that households affirming 1 or 2 scale items are different
from those affirming none (20).

In a study using data from the Fragile Families and Child
Wellbeing Study on randomly selected births occurring be-
tween 1998 and 2000 in 75 birth hospital locations in 20
U.S. cities to test for associations between food insecurity
and risks of depression and anxiety in mothers and behavior
problems in their preschool-aged children, both marginal
food security and food insecurity were significantly posi-
tively associated with mothers’ experience of major depres-
sive episodes and generalized anxiety disorder in adjusted
multivariate regression models (21). These researchers also
found both marginal food security and food insecurity pos-
itively associated with several behavior problems in the
mothers’ 3-y-old children, including aggression, anxiety/de-
pression, and inattention/hyperactivity (21). Though the
significant adjusted ORs (AORs) for association between
food insecurity and outcomes were larger than those for as-
sociations of marginal food security with the same outcomes,
the Cis for the AORs overlapped in all cases, making it im-
possible to infer that there were significant differences in
the magnitude of associations of the 2 predictors with out-
comes (21). The authors concluded, however, that “Al-
though mothers seem to buffer their young children from
the nutritional impacts of household food insecurity, they
may not necessarily buffer children from the psychological
impacts” (21).

Using CPS data from the HFSSM for 2003–2005, another
study compared socio-demographic characteristics and food
purchasing behaviors of food-secure, marginally food-
secure, and food-insecure households to examine the ques-
tion “Are marginally food-secure households more like
food-secure or food-insecure households, or are the three cat-
egories empirically distinct?” (19) Hypothesizing that margin-
ally food-secure households are more like food-insecure
households than food-secure households in the characteris-
tics and behaviors examined, the study used binomial and
multinomial logistic regression to test this hypothesis. The
findings indicated that marginally food-secure households
were generally significantly different from food-secure house-
holds on socio-demographic characteristics and food pur-
chasing, in the CPS data, and more similar to food-insecure
households overall than to food-secure households. The au-
thor recommended combining marginal food security with
the classic definition of food insecurity (19).

Two other studies involved marginal food security while
testing for associations between food insecurity and health
conditions using data from the NHANES. The first used
data from NHANES 1999–2002 to test for associations be-
tween food insecurity and diabetes mellitus (24). With
data from the adult scale of the HFSSM, these researchers
created a 3-category food security status variable as follows:
food security (0 affirmed items), mild food insecurity (1–5
affirmed items), and severe food insecurity (6–10 affirmed
items), effectively combining marginal food security (1–2

affirmed items) and low food security (3–5 affirmed items)
to form their “mild food security” category. This research
found mild but not severe food insecurity positively asso-
ciated with obesity in women and severe but not mild
food insecurity positively associated with diabetes mellitus
in women and men combined (24).

The second of these studies used data from the standard
18-item scale, categorized in the usual way in NHANES
1999–2006 to test for associations between food security
and metabolic syndrome (MetS) in adults and adolescents
(23). The researchers found marginal food security and
very low food security, but not low food security, positively
associated with MetS in adults but no food security cate-
gories associated with MetS in adolescents (23).

Perhaps the most extensive examination of marginal food
security association with child health to date involved crea-
tion, testing, and validation of a clinical screen for food in-
security comprising the first 2 items in the standard 18-item
scale (25). This research used data from the ongoing Chil-
dren’s HealthWatch research program that included the
standard 18-item scale in a household survey administered
to female caregivers of young children (<48 mo) in hospital
settings between 1998 and 2005 in 7 U.S. cities (5,6,10–16).
The motivation for this study was the need for “efficient
methods for identifying young children in food-insecure
households to ensure that families have access to nutrit-
ion-related services that provide healthy food and alleviate
caregiver stress” (25). A successful screen would identify
(test positive, as food insecure) the highest proportion of
all truly food-insecure families tested. Because the researchers
were more concerned to avoid false-negative screen results
(identifying food-insecure families as food secure with the
screen) than false-positives (identifying food-secure fami-
lies as food insecure with the screen), they selected the
screen from the 4 available alternatives using the first 2 ques-
tions (question 1 only, question 2 only, question 1 AND
question 2, question 1 OR question 2) with the highest sen-
sitivity, while maintaining acceptable specificity (i.e., keep-
ing false-positives acceptably low). Testing the alternative
screens against the standard 18-item screen as a “gold stan-
dard,” the researchers found the highest sensitivity (97%)
using affirmative responses to question 1 OR question 2
(25). The specificity of this alternative (for which positive
screen results are the same as marginal food security) was
calculated as 83% within an acceptable range for the in-
tended purposes of the screen.

To test convergent validity of the resulting 2-item food in-
security screen, the researchers used 2 sets of logistic regres-
sion models to test for associations of food insecurity
identified by the 2-item screen and food insecurity based
on the standard 18-item scale separately, with several child
and maternal health outcomes. The results of the 2 sets of
models were very similar, with significant positive associa-
tions between food insecurity and the same subset of health
outcomes using either method of determining food security
status. A second validity test was conducted by stratifying
the data by food security status determined using the
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18-item scale and estimating the same set of models with
food security status determined by the 2-item screen as pre-
dictor, using only households categorized as food secure by
the 18-item scale. The results of these models also were
very similar to results obtained using the full dataset
with either food security predictor (25). This study pro-
vides evidence that households with marginal food secu-
rity are more like households with low food security
than food-secure households and that marginal food se-
curity is associated with several adverse child and mater-
nal health outcomes (25).

The results of the research reviewed here, considered as a
whole, provide strong support for treating marginal food se-
curity as a legitimate and serious indicator of lack of access
to enough food for an active healthy life. It also consistently
indicates that people living in households with marginal
food security are more like those in food-insecure house-
holds than those in food-secure households in many ways
important to public health.

New research conducted to further clarify the nature of
marginal food security and its associations with child health
and development and female caregivers’ health and depressive
symptoms is described in the following sections. This research
also used data from the Children’s HealthWatch research pro-
gram and extends the research described above on the devel-
opment of the 2-item clinical screen for food insecurity.

Methods for new research
Participants
Data are from a household survey administered June 1998 to
December 2011 by the ongoing Children’s HealthWatch re-
search (4–6). Surveys and medical chart audits were com-
pleted at central-city medical centers in Baltimore, Boston,
Little Rock, Los Angeles, Minneapolis, Philadelphia, and
Washington, DC (Los Angeles and Washington, DC are cur-
rently inactive sites). Institutional Review Board (IRB) ap-
proval was obtained at each site before beginning data
collection and was renewed yearly. Trained interviewers ad-
ministered surveys to caregivers accompanying children ages
<48 mo at acute/primary care clinics and hospital emer-
gency departments (EDs). Caregivers of critically ill or in-
jured children were not approached. Potential respondents
were excluded if they: 1) did not speak English, Spanish,
or (in Minneapolis only) Somali; 2) were not knowledgeable
about the child’s household; 3) had been interviewed within
the previous 6 mo; 4) lived out of state; or 5) refused consent
for any reason (Fig. 1).

The Children’s HealthWatch interview includes questions
about the child’s and adult caregiver’s household, living ar-
rangements, socio-demographic characteristics, public nu-
trition and non-nutrition assistance program participation;
the child’s health status, hospitalizations, and developmen-
tal risk factors; the caregiver’s health and depressive symp-
tom status; anthropometric measurements of the child; and

Figure 1 Description of analytic sample
selection for marginal food security study.
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reported weight and height status for the child’s parents.
Validated screens were used for caregivers’ depressive symp-
toms (32) and children’s developmental risk factors (33,34).
Using questions in the interview on housing, living arrange-
ments, and household energy and utility situations, we de-
veloped and validated indicators for housing security and
energy security (11–13) used in this study.

Sample characteristics
In these data, 92% of caregivers are the reference child’s
biological mother (data not shown). The remaining 8% in-
cludes biological fathers, other relatives (e.g., grandmothers
and aunts), and foster parents. Although mothers’ foreign-
born status and race/ethnicity vary, all children in the study
are U.S. citizens. Families with private health insurance were
omitted from the analytic sample, because private insurance
is a strong proxy for higher income level (Fig. 1).

Higher proportions of mothers in marginally food-secure
and -insecure households are foreign-born, Hispanic, have
less education, and are unemployed than in food-secure
households. Higher proportions of marginally food-secure
families receive the Supplemental Nutrition Assistance Pro-
gram (previously Food Stamp Program), Temporary Assis-
tance for Needy Families (cash assistance), housing subsidies,
and Low Income Home Energy Assistance Program (energy
assistance) than food-insecure or -secure families. The propor-
tions of marginally food-secure families experiencing housing
and energy insecurity are intermediate between the propor-
tions of food-secure and -insecure families (Table 1).

Predictor variable: food security status
The primary predictor variable for this study is food security
status in trichotomous form, with mutually exclusive cate-
gories (high food security, marginal food security, and low
food insecurity) assigned using responses to the standard
18-item scale as described above. In secondary analyses,
we used 2 separate, dichotomous, food-security status vari-
ables as predictors: one including households with marginal
food security together with those with high food security (as
usually reported by the USDA/ERS) and the second includ-
ing households with marginal food security together with
those with low food security/food insecure.

Outcome variables
Outcome variables included mothers’ reports of her and her
child’s health status as “fair/poor” compared with “excellent/
good” (from the NHANES RAND health-status question),
whether the child had been hospitalized since birth, a com-
posite variable indicating whether the child was at risk for
underweight (weight for age <5th percentile or weight for
length <10th percentile for the CDC age/sex standardized
growth trajectories), whether the child was overweight,
whether the child was admitted on the day of the interview
(for interviews conducted in EDs only), whether the mother
reported depressive symptoms measured by a 3-itemmaternal
depressive symptom screener (32), and whether the mother

reported substantial concerns about the child’s developmental
status on the Parents’ Evaluation of Developmental Status
(PEDS; added to the interview in 2004), a well-validated, reli-
able, standardized instrument meeting the American Academy
of Pediatrics’ standards for developmental screening (33,34).

We used the PEDS scored in 2 separate ways: first, chil-
dren having any important concerns reported, then those
who had 2 or more important concerns were considered
to be at developmental risk (both appear in the literature;
however, the latter is considered a more stringent criterion
for developmental risk) (33–35). The sensitivity and speci-
ficity of the PEDS are better for children >4 mo than for in-
fants; therefore, PEDS data were analyzed only for children
over 4 mo old (4 mo < age < 48 mo) (34,35).

We also created and used a composite indicator of child
wellbeing indicating whether each child was free from adverse
conditions on any of the child health outcome measures.
Thus, a “well child” has its health reported by the mother
as “excellent/good” (vs. fair/poor), has not been hospitalized
since birth, is not at risk of underweight, is not overweight,
and has no reported PEDS developmental concerns (36).

Analytic plan
To determine whether marginal food security is a predictor of
adverse child and maternal health conditions compared with
food security and food insecurity, separate multivariate logistic
regressionmodels were estimated for each of the outcome var-
iables described above using the 3-category food security pre-
dictor. Covariates included in each model were selected on the
basis of previous research results and bivariate correlation with
both the outcome and predictor variables (1,2,5–7,10–16).
Covariates controlled in all multivariate logistic regression
models included research site, mothers’ race/ethnicity, for-
eign-born status, marital status, education level, employment
status, and age and whether the child was breastfed at all. In
secondary analyses, to clarify the implications for estimation
of associations of food insecurity with health outcomes of
combining marginally food-secure households with food
secure-households (the standard approach) vs. combining
them with food-insecure households, 2 sets of logistic re-
gression models were estimated using the same outcome
variables and covariates with each of the 2 dichotomous
forms of the food security status predictor described above.

Results
Of the 41,515 caregiver-child dyads13 in the analytic sam-
ple (Table 1), 25,660 (61.8%) lived in households with
high food security (respondent affirmed no scale items),
6176 (14.9%) in households with marginal food security
(respondent affirmed 1 or 2 items), and 9679 (23.3%)
in food-insecure households (respondent affirmed 3 or
more items). In bivariate analysis, there were significant
differences in all outcome measures except risk of

13 In these data, 92% of adult caregivers are the reference child’s biological mother. The

remaining 8% of caregivers include fathers, grandmothers, other relatives, and foster

parents. For convenience, we will refer in the text to the adult caregivers as mothers for

the remainder of the manuscript. Table labels simply use “caregiver.”
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underweight and overweight across the 3 food security
categories (Table 2) in a stepwise order for most variables.

In multivariate logistic regression models using the 3-
category food security status variable as predictor and adjust-
ing for potential confounders, bothmarginal food security and
insecurity were positively and significantly associated with
higher odds of child fair/poor health status, hospitalizations,
both measures of PEDS developmental concerns, and with
mothers’ depressive symptoms and fair/poor health status
compared with children and mothers in food-secure house-
holds (Table 3).14 Food insecurity but not marginal food

security was associated with lower odds of the child having
“well child” status compared with children in food-secure
households and neither food insecurity nor marginal food
security was associated with risk of underweight or being
overweight. Both marginal food security and insecurity were
significantly negatively associated with admission from the
ED, a counter-intuitive result (Table 3).

For all child outcomes that were significantly associated
with both marginal food security and food insecurity (child
fair/poor health, hospitalizations, “well child” status, both
PEDS1 and PEDS2, and admission from ED), the AORs
for food insecurity suggest stronger associations than those
for marginal food security. Moreover, for child fair/poor
health and PEDS1, the 95% CIs for the AORs for marginal

Table 1. Characteristics of the study sample1

Characteristic
High food
security

Marginal food security
(1 or 2 items affirmed)

Food insecure
(‡3 items affirmed) P value

n 25,660 (61.8%) 6176 (14.9%) 9679 (23.3%)
Child’s age, mo 12.5 (10.3) 12.6 (10.1) 12.4 (10.3) 0.50
Caregiver’s age, y 25.3 (5.8) 25.4 (5.9) 26.9 (6.1) ,0.01
Caregiver’s foreign-born status
US-born 19,374 (75.7%) 4354 (70.6%) 5131 (53.1%) ,0.01
Immigrant 6219 (24.3%) 1811 (29.4%) 4538 (46.9%) ,0.01

Caregiver’s race/ethnicity
Hispanic 6419 (25.1%) 2014 (32.7%) 4225 (43.8%) ,0.01
Black non-Hispanic 14,035 (54.9%) 3202 (52.0%) 4134 (42.9%) ,0.01
White non-Hispanic 4143 (16.2%) 705 (11.5%) 977 (10.1%) ,0.01
Other 945 (3.7%) 233 (3.8%) 301 (3.1%) ,0.01

Caregiver’s marital status
Married/partnered 15,621 (61.1%) 3803 (61.7%) 5353 (55.5%) ,0.01
Not married/partnered 9962 (38.9%) 2359 (38.3%) 4300 (44.5%) ,0.01

Caregiver’s education
,High school graduate 7768 (30.4%) 2300 (37.4%) 3875 (40.3%) ,0.01
High school graduate 10,548 (41.3%) 2384 (38.8%) 3562 (37.1%) ,0.01
Some college or tech school 7220 (28.3%) 1468 (23.9%) 2169 (22.6%) ,0.01

Caregiver’s employment
Unemployed 14,964 (58.5%) 3893 (63.3%) 6480 (67.3%) ,0.01
Employed 10,619 (41.5%) 2256 (36.7%) 3151 (32.7%) ,0.01

Family receives SNAP
No 13,704 (53.8%) 3034 (49.4%) 5013 (52.2%) ,0.01
Yes 11,775 (46.2%) 3109 (50.6%) 4589 (47.8%) ,0.01

Caregiver/child receives TANF
No 18,958 (74.2%) 4242 (68.9%) 6893 (71.5%) ,0.01
Yes 6596 (25.8%) 1915 (31.1%) 2752 (28.5%)

Caregiver/child receives WIC
No 5275 (20.7%) 1093 (17.8%) 1672 (17.4%) ,0.01
Yes 20,230 (79.3%) 5060 (82.2%) 7940 (82.6%) ,0.01

Family receives housing subsidy
No 17,030 (76.0%) 3843 (70.0%) 6416 (75.5%) ,0.01
Yes 5375 (24.0%) 1647 (30.0%) 2077 (24.5%) ,0.01

Family received LIHEAP in past year
No 17,582 (83.7%) 3987 (78.5%) 6479 (81.3%) ,0.01
Yes 3421 (16.3%) 1092 (21.5%) 1489 (18.7%) ,0.01

Housing security
Housing secure 14,858 (60.9%) 3160 (54.2%) 3880 (42.7%) ,0.01
Crowded/doubled-up (less severe) 8598 (35.2%) 2363 (40.5%) 4501 (49.5%) ,0.01
$2 Moves in past year (severe) 936 (3.8%) 306 (5.2%) 708 (7.8%) ,0.01

Energy security
Energy secure/no utility problems 15,286 (80.1%) 2970 (64.7%) 4374 (58.0%) ,0.01
Utility shut-off threatened 1916 (10.0%) 700 (15.3%) 1061 (14.1%) ,0.01
Shut-off occurred, unheated days,
heating with cook-stove

1878 (9.8%) 918 (20.0%) 2109 (28.0%) ,0.01

1 Values are means (SD) or n (percent). LIHEAP, Low Income Home Energy Assistance Program; SNAP, Supplemental Nutrition Assistance Program; TANF, Temporary Assistance
for Needy Families; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children.

14 Because of the large number of AORs and CIs being reported, we are not including them

in the text and request that readers refer to the appropriate tables.
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food security and food insecurity did not overlap (Table
3). Both marginal food security and food insecurity
were significantly and positively associated with higher
odds of caregiver depressive symptoms and caregiver fair/
poor health status compared with mothers in food-secure
households, with the AORs for food insecurity notably
larger than those for marginal food insecurity. Also, for
both these maternal outcomes, the 95% CIs for the 2 predic-
tor categories did not overlap (Table 3). Judging by the non-
overlapping CIs for these 2 outcomes, and the 2 child
outcomes noted above, the associations between food inse-
curity and these outcomes appeared to be statistically greater
than those for marginal food security with the same out-
comes. However, marginal food security remained a signif-
icant predictor of adverse outcomes for mother and child
compared with food security.

In the 2 sets of multivariate logistic regression models us-
ing dichotomous food security indicators, one set in which
households with marginal food security were combined
with food-secure households (the current standard approach)
and a second set in which marginally food-secure households
were combined with food-insecure households, similar re-
sults emerged as in the models using the trichotomous pre-
dictor, with a few notable differences (Table 4). Compared

with child/caregiver dyads in food-secure households, those
in food-insecure households, using either form of the di-
chotomous food security status predictor, had significantly
greater odds of adverse results for the same outcomes as ob-
served with the trichotomous food security predictor (child
health fair/poor, child hospitalizations, being a “well child,”
both PEDS outcomes, admission from the ED, and mothers
depressive symptoms and fair/poor health status) compared
with children and mothers in food-secure households (Ta-
bles 3 and 4). The only outcomes in these 2 sets of models
for which the AOR CIs did not overlap were caregiver de-
pressive symptoms and caregiver health fair/poor. Judging
by those nonoverlapping CIs, caregivers appeared to have
significantly greater odds of having depressive symptoms
and of reporting their own health as fair/poor when the
standard definition of food insecurity was used than
when marginally food-secure households were combined
analytically with food-insecure households (Table 4).

Though the AORs for associations between food insecu-
rity defined in the standard manner (marginally food secure
combined with food secure) and adverse child outcomes
were noticeably greater in magnitude than those obtained
using marginally food-secure households combined with
food-insecure households, the CIs for the corresponding

Table 2. Prevalence of health outcomes by food security status1

Outcome
High food
security

Marginal food
security

Food insecure
(‡3 items endorsed)

x2 P
value

n 25,660 (61.8%) 6176 (14.9%) 9679 (23.3%)
Child health fair/poor 2575 (10.1%) 720 (11.7%) 1554 (16.1%) ,0.01
Hospitalized since birth (yes/no) 5839 (23.3%) 1,70 (24.2%) 2342 (24.7%) 0.01
At risk for underweight2 3684 (15.7%) 816 (14.9%) 1301 (14.8%) 0.09
Overweight3 2584 (16.5%) 590 (15.5%) 943 (16.0%) 0.29
Well child 4882 (43.4%) 1148 (42.4%) 1687 (39.4%) ,0.01
PEDS1 $1 concern (n = 19,404) 1732 (14.4%) 497 (17.2%) 903 (20.0%) ,0.01
PEDS2 $2 concerns (n = 19,404) 1021 (8.5%) 280 (9.7%) 509 (11.3%) ,0.001
Admission from ED 2090 (14.5%) 394 (12.4%) 565 (12.7%) ,0.01
Caregiver depressive symptoms 3854 (17.8%) 1433 (28.2%) 3179 (38.7%) ,0.01
Caregiver health fair/poor 3700 (17.1%) 1126 (22.2%) 2729 (33.3%) ,0.01
1 n = 41,515. ED, emergency department; PEDS, Parents’ Evaluation of Developmental Status.
2 At risk for underweight defined as wt/age ,5 percentile or wt/ht ,10 percentile.
3 Overweight defined as weight-for-length $ 95 percentile for children under 24 months and BMI for age . 85 percentile for children 24 months or older, in accordance with
US Centers for Disease Control and Prevention (CDC) growth standards.

Table 3. AORs for child and maternal health outcomes by food security status from multivariate logistic regression1

Outcome
High food security (\3
items endorsed) referent

Marginal food security
AOR (95% CI)

Food insecure (‡3 items
endorsed) AOR (95% CI)

Overall
P value

n 25,660 6176 9679
Child health fair/poor 1.00 1.22 (1.11, 1.34) 1.85 (1.72, 2.00) ,0.01
Hospitalized since birth (yes/no) 1.00 1.08 (1.00, 1.15) 1.18 (1.11, 1.26) ,0.01
At risk for underweight2 1.00 0.99 (0.91, 1.08) 0.99 (0.92, 1.07) 0.95
Overweight3 1.00 0.91 (0.82, 1.01) 0.99 (0.91, 1.08) 0.20
Well child 1.00 0.98 (0.90, 1.08) 0.81 (0.75, 0.88) ,0.01
PEDS $1 concern (n = 19,424) 1.00 1.24 (1.10, 1.39) 1.67 (1.51, 1.84) ,0.01
PEDS $2 concerns (n = 19,424) 1.00 1.19 (1.02, 1.38) 1.51 (1.34, 1.71) ,0.01
Admission from ED 1.00 0.84 (0.74, 0.95) 0.86 (0.78, 0.96) 0.01
Caregiver depressive symptoms 1.00 1.85 (1.72, 2.00) 3.53 (3.32, 3.76) ,0.01
Caregiver health fair/poor 1.00 1.41 (1.30, 1.52) 2.46 (2.31, 2.62) ,0.01
1 n = 41,515. AOR, adjusted OR; ED, emergency department; PEDS, Parents’ Evaluation of Developmental Status.
2 At risk for underweight defined as wt/age ,5 percentile or wt/ht ,10 percentile.
3 Overweight defined as weight-for-length $ 95 percentile for children under 24 months and BMI for age . 85 percentile for children 24 months or older, in accordance with
US Centers for Disease Control and Prevention (CDC) growth standards.

58 Symposium

 at U
N

IV
 O

F
 C

A
LIF

O
R

N
IA

 S
A

N
 F

R
A

N
C

IS
C

O
 K

A
LM

A
N

O
V

IT
Z

 LIB
R

A
R

Y
 on January 15, 2013

advances.nutrition.org
D

ow
nloaded from

 

http://advances.nutrition.org/


AORs for these child outcomes all overlap, implying no ap-
parent significant differences in the associations between
food insecurity and the child health and developmental out-
comes between the 2 forms of food insecurity represented in
the 2 sets of models (Table 4).

Discussion
Several studies addressing marginal food security, directly or
indirectly, were reviewed. Although the research reviewed
spanned a broad and heterogeneous spectrum, some core
themes emerged. The clearest of those is that households
with marginal food security are in important ways more like
food-insecure households than food-secure households in so-
cio-demographic characteristics, psychosocial profiles, and
patterns of children’s developmental status and health risk.
But evidence also emerged from the reviewed research and
from the new research presented that marginal food security
is not the same as food insecurity, as food insecurity is cur-
rently measured, and it probably would not be accurate or ef-
fective to combine marginally food-secure households with
food-insecure households in estimating and reporting food se-
curity prevalence for the U.S. population. Although some of
the research reviewed specifically recommended combining
marginal food security with food insecurity, the results of
the new research presented here argue against doing so. Re-
sults from that research provide strong support for separating
marginal food security from both food security and food inse-
curity and treating it as a separate discreet category of its own.

The results of the new research support some but not all
of our research hypotheses. We hypothesized that marginal
food security would be positively associated with adverse
health outcomes in both mothers and children, compared
with similar food-secure dyads, and that the magnitude of
observed associations between marginal food security and
health outcomes would be intermediate between those
observed with food security and food insecurity. This hy-
pothesis was generally supported by the logistic regression
models using a trichotomous food security status variable
that isolated marginal food security from food security
and food insecurity. In these models, marginal food security

was positively associated with 4 of the 8 adverse child out-
comes examined and negatively associated with one other
child outcome (admit from ED), as was food insecurity,
and the magnitudes of those associations were intermediate
between those for food insecurity and food security as hy-
pothesized. The negative associations with admit from ED
seem paradoxical but may be a result of greater reliance
on EDs for nonemergency care by food-insecure families
with greater financial stress who are more likely to be unin-
sured, whereas food-secure families sought care in EDs more
often for true emergencies.

Our hypothesis that associations between marginal food
security and adverse child and caregiver health outcomes
would reflect an ordinal dose-response–like effect, with
marginal food security also posing a significant risk but act-
ing similar to a lower “dose” of exposure to the risks posed
by food insecurity, was supported by the research results but
only partially confirmed. CIs for AORs representing associ-
ations of marginal food security and food insecurity with 4
of the 10 outcome measures did not overlap, indicating or-
dinal dose-response relationships for those 4 outcomes
(child and caregiver fair/poor health, PEDS1 developmental
risk, and caregiver depressive symptoms) (Table 3).

This work elucidates how marginal food security should
be treated relative to the categories of food security and in-
security in estimating prevalence of exposure to lack of
enough food but produced some unexpected results. In
the 2 sets of logistic regression models using dichotomous
food security predictors, with marginal food security com-
bined first with food security then with food insecurity,
there were no apparent significant differences in magnitude
of associations of food insecurity with the child health out-
comes between the 2 forms of the food security predictor,
but effect size was attenuated (Table 4). Thus, from the
purely statistical perspective of estimated associations be-
tween food insecurity and child health and developmental
risk outcomes, these results suggest that it may not matter
much whether marginal food security is combined with
food security or insecurity. However, the results have some
troubling clinical and public health implications. The

Table 4. AORs for child and maternal health outcomes by alternative placement of marginal food security1

Outcome

Food secure
(marginal food security
included) AOR (95% CI)

Food insecure
(‡3 items endorsed)

AOR (95% CI)

Food secure
(0 items endorsed)

AOR (95% CI)

Food insecure
(marginal food security
included) AOR (95% CI)

n 31,836 9679 25,660 15,855
Child health fair/poor 1.00 1.78 (1.65, 1.91) 1.00 1.58 (1.48, 1.69)
Hospitalized since birth (yes/no) 1.00 1.16 (1.10, 1.24) 1.00 1.14 (1.08, 1.20)
At risk for underweight2 1.00 1.00 (0.93, 1.10) 1.00 0.99 (0.93, 1.06)
Overweight3 1.00 1.01 (0.93, 1.10) 1.00 0.96 (0.89, 1.03)
Well child 1.00 0.82 (0.76, 0.88) 1.00 0.88 (0.82, 0.94)
PEDS $1 concern (n = 19,424) 1.00 1.59 (1.45, 1.75) 1.00 1.48 (1.36, 1.61)
PEDS $2 concerns (n = 19,424) 1.00 1.46 (1.29, 1.64) 1.00 1.38 (1.24, 1.53)
Admission from ED 1.00 0.89 (0.80, 0.99) 1.00 0.85 (0.78, 0.93)
Caregiver depressive symptoms 1.00 3.06 (2.89, 3.25); P , 0.001 1.00 2.73 (2.59, 2.88)
Caregiver health fair/poor 1.00 2.28 (2.15, 2.42) 1.00 1.99 (1.89, 211)
1 AOR, adjusted OR; ED, emergency department; PEDS, Parents’ Evaluation of Developmental Status.
2 At risk for underweight defined as wt/age ,5 percentile or wt/ht ,10 percentile.
3 Overweight defined as weight-for-length $ 95 percentile for children under 24 months and BMI for age . 85 percentile for children 24 months or older, in accordance with
US Centers for Disease Control and Prevention (CDC) growth standards.
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AORs for associations between food insecurity and the child
health outcomes that were significant are generally larger
when marginal food security is combined with food security
in the usual way, but their CIs all overlapped with those for
the smaller AORs for the other form of the predictor (Table
4). Yet considering marginal food security as part of food se-
curity can lead to a smaller proportion of the population of
young children being identified as at risk for inadequate nu-
trition (Table 4, column headings).

The same was not the case, however, for the 2 caregiver
outcomes. The AORs for associations of food insecurity
with both caregiver depressive symptoms and fair/poor health
were greater when marginal food security was combined
with food security in the usual fashion than with marginal
food security combined with food insecurity, and the CIs
for the 2 sets of AORs did not overlap. This strongly suggests
that the associations of food insecurity with the odds of care-
giver depressive symptoms and fair/poor health are signifi-
cantly greater when food insecurity is defined in the usual
way (Table 4). That result argues against combining margi-
nal food security with food insecurity, because doing so
could lead to an underestimation of the associations be-
tween food insecurity and these 2 maternal health outcomes.

Limitations
Several limitations should be considered when interpreting
these results. The cross-sectional design precludes the deter-
mination of cause-effect relationships. Though we controlled
for important confounding variables, other unmeasured con-
founders may exist. Despite the use of questions independently
validated by other researchers or by the current research
group in earlier subsamples whenever possible, respondents
may have over- or under-reported negative child outcomes.
Because this study assesses low-income families in emergency
rooms and hospital-based clinics, their children are already at
elevated risk for developmental and health concerns and may
not be representative of all low-income children. However,
we excluded urgently ill or injured children, so some of the
highest-risk children were not included, which also may
help explain the paradoxical relationship with admission on
the day of the ED visit. Excluding these families may contrib-
ute to underestimating the impacts of marginal food security.

Conclusion
This review and the new research described aim to address 2
related but different questions. The first is about the nature of
marginal food security and its implications for child and ma-
ternal health from epidemiological, public health, and public
policy perspectives. The second is about the implications,
from those same perspectives, of the way marginal food secu-
rity is combined with food security and insecurity in estimat-
ing and reporting the prevalence of exposure to lack of
enough food in the U.S. population. The former addresses the
meaning and implications of failing to recognize, acknowledge,
and act on the reality that marginal food security is not the
same as food security and that a growing body of evidence
shows it is harmful to children’s and adults’ health. The

latter addresses the accuracy and completeness of informa-
tion available for making important public health and policy
decisions regarding the allocation of scarce resources and for
judging the effectiveness of public health programs and pol-
icies. The research reviewed and described here clearly indi-
cates that marginal food security is not an inconsequential
condition and there are very real negative policy and plan-
ning consequences of treating it as such.

The research presented and reviewed strongly supports
producing and reporting prevalence estimates for marginal
food security separately at the household level together
with the numbers of adults and children living in margin-
ally food-secure households by demographic characteristics
while preserving all the information currently reported. Even
though marginal food security is briefly described and char-
acterized and overall proportions of respondents affirming
only 1 or 2 HFSSM questions reported in the annual reports
on food security in the US, it would be far more useful to have
marginal food security reported separately and more promi-
nently and completely in those reports. This would provide
much-needed information for researchers, public health
workers, advocates, and policy makers and help clarify the na-
ture of marginal food security and food insecurity as related
but separate serious public health issues.
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