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Cumulative Hardship and Wellness of Low-Income,
Young Children: Multisite Surveillance Study

WHAT’S KNOWN ON THIS SUBJECT: Individual material
hardships correlate with children’s health and development.
These hardships tend to cooccur but have not been evaluated
simultaneously in cohorts of very young children.

WHAT THIS STUDY ADDS: This article shows that the level of a
novel cumulative index of 3 prevalent hardships (food, housing,
and energy insecurity) is a robust predictor of the health and
development of children 4 to 36 months of age.

abstract
OBJECTIVES: The goals were to generate a cumulative hardship index
and to evaluate its association with the well-being of children 4 to 36
months of age without private health insurance.

METHODS: Cross-sectional surveys were linked to anthropometric
measures and medical record review at 5 urban medical centers (July
1, 2004, to December 31, 2007). Cumulative hardship index scores
ranged from 0 to 6, with food, housing, and energy each contributing a
possible score of 0 (secure), 1 (moderately insecure), or 2 (severely
insecure) to generate scores indicating no hardship (score of 0), mod-
erate hardship (scores of 1–3), or severe hardship (scores of 4–6).
The outcome was a composite indicator of child wellness, including
caregivers’ reports of children’s good/excellent heath, no hospitaliza-
tions, not being developmentally at risk, and anthropometric measure-
ments within normal limits. Covariates were selected a priori and
through association with predictors and outcomes.

RESULTS: Of 7141 participants, 37% reported no material hardship,
57%moderate hardship, and 6% severe hardship. Multivariate logistic
regression analyses showed ordinal association between the cumula-
tive hardship index and children’s adjusted odds of wellness (severe
versus no hardship, adjusted odds ratio [AOR]: 0.65 [95% confidence
interval [CI]: 0.51–0.83]; severe versus moderate hardship, AOR: 0.73
[95% CI: 0.58–0.92]; moderate versus no hardship, AOR: 0.89 [95% CI:
0.79–0.99]).

CONCLUSION: Increasing levels of a composite measure of remediable
adverse material conditions correlated with decreasing adjusted odds
of wellness among young US children. Pediatrics 2010;125:
e1115–e1123
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Poverty during childhood exerts pro-
found, persistent, adverse effects on
health, educational achievement,
and economic self-sufficiency in
later life.1,2 Rapid development in
early life enhances vulnerability to
even short-term physiologic pertur-
bations (nutrient deficiency, temper-
ature extremes, stress, infections,
and toxin exposure), which are more
prevalent and more severe among
children living in poverty.3,4

Poverty in the United States dispropor-
tionately afflicts young children in
households with parents who are sin-
gle, are black or Hispanic, are immi-
grants, or have low educational attain-
ment.5,6 Poverty influences children’s
well-being throughmultiple broad con-
structs of environmental stressors.
One stressor, which often is a conse-
quence of parental psychological dis-
tress, involves unresponsive caregiv-
ing, which results in a lack of early-life
cognitive stimulation.7–9 Other stres-
sors involve “material hardships,”
which may have direct physiologic ef-
fects on children. These hardships in-
clude food insecurity, unstable or
crowded housing, inability to afford
home heating or cooling, and lack of
health insurance,10 conditions that are
measured nationally by the Survey of
Income and Program Participation.10,11

Investments in home visiting, early ed-
ucation, or public benefit programs
may mitigate the effects of these fac-
tors.12–16 We and others have linked in-
dividual material hardships, particu-
larly food, housing, and energy
insecurity, to the health and develop-
ment of children during the first 3
years of life.13,17–23

Since the seminal work of Sameroff
and Chandler,24 composites of demo-
graphic and psychological character-
istics have been considered better
predictors of health,25,26 IQ, and behav-
ior27,28 in young children than is any
single factor.25–28 For example, Samer-

off et al28 evaluated 10 demographic
and psychological risk factors and
found a linear relationship between
the number of risk factors (up to 4 or
5) and children’s preschool IQ, with lit-
tle incremental effect after that
threshold. In another study, a latent
material hardship construct of food in-
security, housing instability, inade-
quate medical care, and “financial
troubles” was a stronger predictor of
parents’ psychological distress than
was income alone.8 Food insufficiency
and “medical need” correlated nega-
tively with the health of 5- to 11-year-
old children, both directly and through
parental depression.29 To our knowl-
edge, however, there are no studies ex-
amining the association between mul-
tiple material hardships, controlling
for relevant covariates, and the well-
being of poor and near-poor infants
and toddlers. Moreover, some compo-
nents of children’s well-being may be
more vulnerable to varying levels of
cumulative hardships than others.

The goals of the current study were to
develop and to test a cumulative hard-
ship index synthesizing 3 factors (food
insecurity, energy insecurity, and
housing insecurity) from data col-
lected by Children’s HealthWatch
(www.childrenshealthwatch.org), for-
merly the Children’s Sentinel Nutrition
Assessment Program. We hypothe-
sized that (1) cumulative hardship
would decrease, in an ordinal manner,
the odds of wellness (a summary indi-
cator of positive health and develop-
ment) among young children, while
controlling for the demographic and
perinatal characteristics and mater-
nal depressive symptoms that consti-
tute traditional risk factor indices, and
(2) the threshold for negative out-
comes associated with the cumulative
hardship index might differ for each
domain of the summary wellness
indicator.

METHODS

Study Sample and Procedures

Children’s HealthWatch conducted
household-level surveys and medical
record audits from July 1, 2004, to De-
cember 31, 2007. Institutional review
board approval was obtained at each
site and was renewed yearly. The sub-
jects were recruited from primary
care clinics (Baltimore, MD; and Min-
neapolis, MN) and hospital emergency
departments (Baltimore, MD; Boston,
MA; Little Rock, AR; and Philadelphia,
PA). During times of peak patient flow,
as staffing permitted, all caregivers of
children from birth to 3 years of age
who met the study criteria were ap-
proached, with the exception of care-
givers of critically ill or injured chil-
dren. Eligibility criteria for the current
analysis included lack of private health
insurance (as a proxy for low income),
child’s age of �4 months and �37
months, state residency, ability to
speak English, Spanish, or (in Minne-
apolis only) Somali, living in the child’s
household, not having been inter-
viewed within the previous 6 months,
and consent to be interviewed.

Instruments

The survey included multiple domains.
Child health was assessed through 2
indicators. Caregivers reported their
perceptions of their children’s health
as fair, poor, good, or excellent, which
was adapted from the single validated
question from the Third National
Health and Nutrition Examination Sur-
vey.30 Children’s history of lifetime hos-
pitalizations since discharge from the
newborn nursery was determined
through caregivers’ reports.

Developmental risk was measured
with the Parents’ Evaluation of Devel-
opmental Status (PEDS),31,32 which
meets the standards set by the Ameri-
can Academy of Pediatrics for develop-
mental screening tests31–34 for chil-
dren from birth through age 7. We
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limited our sample to children �4
months of age because the sensitivity
and specificity of the PEDS are better
for children�4months of age than for
younger infants.31,32 On the basis of
standard scoring of the PEDS,31,32 en-
dorsed items (yes or a little) were clas-
sified as significant or nonsignificant
concerns depending on the age of the
child. Children whose caregivers re-
ported �1 significant concern were
considered at developmental risk.29,30

Caregivers’ depressive symptoms
were measured with a 3-item screen-
ing test,35 which has sensitivity of
100%, specificity of 88%, and positive
predictive value of 66% in compari-
son with the 8-item Rand screening
instrument.35

Children’s weight and length on the
day of the interview either were re-
corded by project staff members or
were determined through medical
record review. Because of practical
constraints within emergency depart-
ments, 25.6% of the subjects did not
have their lengths measured. Weight-
for-age percentiles, a composite mea-
sure of growth,36 were calculated by
using the US Centers for Disease Con-
trol and Prevention age- and gender-
specific reference values.37 When
length was known, weight-for-length
percentiles were ascertained and, if
the child was�24 months of age, BMI
percentiles were calculated.

Construction of Predictor Variable

Three constructs constitute the cumu-
lative hardship index. Each construct
generates 3 mutually exclusive catego-
ries to capture increasing levels of ma-
terial hardship in the past 12 months.
Household food security was derived
from the valid, reliable, 18-item US
Food Security Scale, which was scored
and scaled in accordance with estab-
lished procedures.38 Households were
classified as food insecure if they re-
ported that they could not afford

enough food for an active, healthy life
for all household members.38 Food in-
security38 was coded as household
food security, household food insecu-
rity without child food insecurity, or
household and child food insecurity.
Child food insecurity indicates caregiv-
ers’ report that they had to skip or to
reduce the size of children’s meals or
to feed the children a few nutritionally
unbalanced foods.13 Child food insecu-
rity represents an incremental risk to
children’s health above the risk im-
posed by household-level food insecu-
rity alone.13

We are not aware of any officially sanc-
tioned definitions of household hous-
ing or energy insecurity. Therefore, we
measured these constructs by using
indices developed empirically by Chil-
dren’s HealthWatch; the indices have
external validity, with statistically sig-
nificant associations with children’s
health outcomes in adjusted analy-
ses.20,21 Energy insecurity20 within the
past year was coded as energy secu-
rity (no threatened or actual utility dis-
connections, no unheated/uncooled
days, and no use of a cooking stove for
heating), moderate energy insecurity
(threatened utility disconnection be-
cause of nonpayment), or severe en-
ergy insecurity (unheated or uncooled
day because of nonpayment, actual
utility disconnection, and/or heating
the residence with a cooking stove).

Housing insecurity21 within the past
year was categorized as housing secu-
rity (no more than 1 move in the previ-
ous year and not crowded or doubled
up), moderate housing insecurity
(household is crowded and/or doubled
up and has had no more than 1 move),
or severe housing insecurity (house-
hold is crowded and/or doubled up
and has moved �2 times). Crowding
was defined as �2 people per bed-
room and doubling up as a positive
answer to the following question,
adapted from the US Census: “Are you

temporarily living with other people
even for a little while because of eco-
nomic difficulties?”39

The cumulative hardship index was
constructed to range from 0 to 6, with
each component (food insecurity,
housing insecurity, and energy insecu-
rity) contributing a possible score of 0
(secure), 1 (moderately insecure), or 2
(severely insecure). On the basis of the
distribution of the scores, we identi-
fied 3 categories of the cumulative
hardship index, that is, no hard-
ship (score of 0), moderate hardship
(scores of 1–3), and severe hardship
(scores of 4–6). To evaluate whether
any of the 3 components exerted a dis-
proportionate effect on the index, we
performed a multivariate logistic re-
gression analysis with the 3 individual
constructs included as separate inde-
pendent variables. Adjusted odds ra-
tios (AORs) for outcomes across the 3
constructs were of the same magni-
tude, with no construct consistently
acting as a stronger predictor than the
others.

Construction of Study Outcome
Measures

By following the approach described
by Bradley et al,40 we considered chil-
dren as enjoying wellness if caregivers
reported that the child had good or ex-
cellent heath, had experienced no hos-
pitalizations, and did not score as de-
velopmentally at risk on the PEDS.
Furthermore, anthropometric mea-
surements of well children fell within
normal parameters (weight for age of
�5th percentile but �95th percentile
andweight for height of�10th percen-
tile but �95th percentile for children
�24 months of age or BMI of �85th
percentile for children�24 months of
age). These outcomes were shown in
previous Children’s HealthWatch re-
search to correlate with the individual
energy, housing, and food insecurity
measures.13,17,20–22 We also examined
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the association of the cumulative hard-
ship index with each of the individual
components of this wellness index.

Statistical Methods

To test whether the cumulative hard-
ship index acts as an ordinal scale,
with increasing scores being corre-
lated with increasing odds of adverse
outcomes, we examined AORs from the
multivariate logistic regression mod-
els describing not only severe versus
no hardship but also severe versus
moderate hardship and moderate ver-
sus no hardship. By referring to the
association as “ordinal” rather than
“linear,” we do not assume that the in-
crease in risk for moderate versus no
hardship equals the increase in risk
for severe versus moderate hardship.

Covariates were entered in the regres-
sion analysis either a priori (child’s
gender and birth weight) or because
they were correlated at�.05 with both
the level of hardship and the wellness
outcome or its components. Two-tailed
P values of�.05 were considered sta-
tistically significant.

RESULTS

Sample Characteristics

From 2004 through 2007, 15 100 re-
spondents were approached to be
screened for participation (Fig 1);
14 133 (94%) agreed to be screened,
and 12 625 (89%) were eligible for the
study. We restricted the current analy-
sis to children 4 to 36 months of age
from families with no private insur-
ance (N � 8324). Of those children,
7141 (86%) had complete data on cu-
mulative hardship and study outcomes
and were included in the analyses.
Children with complete data did not
differ from children with incomplete
data with respect to gender, age, birth
weight, number of children in the
household, or mother’s marital status,
depressive symptoms, or age. Caregiv-
ers who self-identified as Hispanic,

were interviewed in Boston or Minne-
apolis, were not born in the United
States, did not have a high school edu-
cation, or did not breastfeed were
more likely than other caregivers to
have incompletemeasures. These vari-
ables were adjusted for in the multi-
variate regression models.

Thirty-seven percent of the partici-
pants reported no material hardship,
57% reported moderate hardship, and
6% reported severe hardship. The
components of the cumulative hard-
ship index were distributed as follows:
(1) 79% were food secure, 10% house-
hold but not child food insecure, and
10% household and child food inse-
cure; (2) 72%were energy secure, 14%

moderately energy insecure, and 15%
severely energy insecure; and (3) 59%
were housing secure, 35% moderately
housing insecure, and 6% severely
housing insecure.

There were statistically significant dif-
ferences between the 3 cumulative
hardship levels and demographic
characteristics, including study site,
mother’s self-reported race/ethnicity,
place of birth, marital status, educa-
tion level, employment, age, and
scores on the depressive symptoms in-
dex, child’s age and history of breast-
feeding, and the number of children
�17 years of age in the household (Ta-
ble 1). The number of children �17
years of age indicates the number of

POTENTIAL RESPONDENTS 
In five study sites 2004-2007 

(N=15 100) 

INELIGIBLES 
(N=967) 

6.4% of potential respondents 

ELIGIBLES 
(N=14 133) 

93.6% of potential respondents 

REFUSALS AND INCOMPLETED  
(N=1508) 

10.7% of eligible 

COMPLETED INTERVIEWS 
(N=12 625) 

89.3% of eligible 

RESTRICT TO PUBLIC OR NO 
INSURANCE 
(N=11 239) 

89% of completed interviews 

RESTRICT TO CHILDREN OVER 4 
MONTHS 
(N=8324) 

74% of eligible insurance sample 

RESTRICT TO THOSE WITH NON-
MISSING CUMULATIVE HARDSHIP OR 

OUTCOME DATA 
 (N=7141) 

85.8% of eligible 

FIGURE 1
Analytic sample selection.
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younger household members among
whom resources need to be distrib-
uted and is distinct from the crowding
definition (�2 people per bedroom)
used in defining housing insecurity. All
of these variables were controlled for
in subsequent analyses, as were the
child’s birth weight and gender, be-
cause of their importance in interpret-
ing anthropometric measurements.

Bivariate Results

In bivariate analyses, 46% of children
whose caregiver reported no hardship

met the study definition of wellness,
compared with 42% of children experi-
encing moderate hardship and 35% of
children experiencing severe hardship
(P� .0001) (Table 2). When the compo-
nents of wellness were evaluated sep-
arately, 11% of the children with no re-
ported hardship were described as
being in fair or poor health, compared
with 13% of children with moderate
hardship and 19% of children with se-
vere hardship (P � .0001). Children
with no or moderate hardship experi-
enced identical rates of lifetime hospi-
talizations (27%), which differed mar-
ginally from the rate for children with
severe hardship (33%; P � .05). Al-
though the overall rates of children at
risk for underweight (defined as
weight for age of �5th percentile or
weight for length of�10th percentile)
were high, the rates did not differ sig-
nificantly between groups (no hard-
ship, 16%; moderate hardship, 14%;
severe hardship, 14%; P � .09). How-
ever, rates of risk for overweight (de-
fined as weight for age or weight for
length of �95th percentile or BMI of
�85th percentile, for children �24
months of age), which also were high,
showed a marginally significant differ-
ence between hardship categories (no
hardship, 16%; moderate hardship,
18%; severe hardship, 19%; P � .05).
Rates of scoring at developmental risk
on the PEDS differed significantly be-
tween hardship categories (no hard-

TABLE 1 Sample Characteristics According to Level of Cumulative Hardship for Infants and
Toddlers of�4 Months (N� 7141)

No
Hardship

Moderate
Hardship

Severe
Hardship

P

N (%) 2640 (37) 4075 (57) 426 (6)
Site, n (%) �.0001
Baltimore, MD 604 (44) 720 (52) 50 (4)
Boston, MA 651 (39) 911 (55) 109 (7)
Little Rock, AR 516 (37) 805 (58) 70 (5)
Minneapolis, MN 271 (23) 798 (67) 115 (10)
Philadelphia, PA 598 (39) 841 (55) 82 (5)
Child’s gender, n (%) .26
Male 1422 (38) 2120 (56) 232 (6)
Female 1218 (36) 1955 (58) 194 (6)
Mother’s race/ethnicity, n (%) �.0001
Asian 27 (38) 43 (60) 2 (3)
Black 1568 (39) 2257 (56) 232 (6)
Hispanic 580 (31) 1169 (62) 137 (7)
White 446 (43) 556 (53) 45 (4)
Native American 11 (20) 36 (67) 7 (13)
Mother’s nativity, n (%) �.0001
Born in United States 2033 (39) 2893 (56) 269 (5)
Immigrant 605 (31) 1181 (61) 157 (8)
Mother’s marital status, n (%) �.0001
Married 775 (41) 987 (52) 122 (6)
Not married 1855 (35) 3080 (59) 303 (6)
Mother’s education, n (%) �.0001
Some high school 658 (30) 1363 (63) 141 (7)
High school graduate 1164 (38) 1710 (56) 173 (6)
College graduate 809 (43) 978 (52) 106 (6)
Caregiver employed, n (%) �.0001
Yes 1362 (42) 1705 (53) 155 (5)
No 1275 (33) 2362 (60) 270 (7)
Caregiver’s depressive symptoms, n (%) �.0001
Yes 428 (25) 1087 (64) 186 (11)
No 2053 (41) 2785 (55) 213 (4)
Mother’s age, mean� SD, y 26.3� 6.1 25.5� 6.0 26.9� 6.4 �.05
Child’s age, mean� SD, mo 16.3� 8.9 15.7� 8.9 16.1� 8.8 .01a

Child breastfed, n (%) �.0001
Yes 1213 (34) 2088 (59) 253 (7)
No 1418 (40) 1974 (55) 171 (5)
Child’s birth weight, n (%) .35
Low 389 (37) 598 (58) 51 (5)
Normal 2188 (37) 3358 (57) 357 (6)
No. of children�17 y of age, mean� SD 2.1� 1.1 2.5� 1.6 2.7� 1.5 �.0001
a Significant difference in child’s age between no hardship and moderate hardship.

TABLE 2 Bivariate Prevalence of Health Outcomes According to Cumulative Hardship Status

Outcomes n (%)

No Hardship
(N� 2640)

Moderate Hardship
(N� 4075)

Severe Hardship
(N� 426)

�2 P

Well child 1209 (46) 1712 (42) 148 (35) �.0001
Child health fair or poor 281 (11) 516 (13) 79 (19) �.0001
Hospitalizations 723 (27) 1112 (27) 140 (33) .05
At risk of underweighta 423 (16) 577 (14) 59 (14) .09
Overweightb 423 (16) 746 (18) 79 (19) .05
At developmental risk on PEDS 331 (13) 616 (15) 102 (24) �.0001

Private insurance was excluded in all analysis, and children were�4 months of age.
a At risk of underweight was defined as weight for age of�5th percentile or weight for height of�10th percentile.
b Overweight was defined as weight for length of�95th percentile for children�24months of age and BMI for age of�85th
percentile for children�24months of age. If length data were not available (25.6% of sample), then weight for age of�95th
percentile was used as a proxy measure.
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ship, 13%; moderate hardship, 15%;
severe hardship, 24%; P� .0001).

Multivariate Results

As summarized in Table 3, in multivar-
iate analyses controlling for the vari-
ables described in Table 1, we found an
ordinal association between levels of
the cumulative hardship index and
children’s decreased adjusted odds of
wellness (severe versus no hardship,
AOR: 0.65 [95% confidence interval [CI]:
0.51–0.83]; P � .001; severe versus
moderate hardship, AOR: 0.73 [95% CI:
0.58–0.92]; P � .01; moderate versus
no hardship, AOR: 0.89 [95% CI: 0.79–
0.99]; P � .03) (Table 3). When we ex-
amined the individual components of
the wellness scale in covariate con-
trolled analyses, the 3 groups did not
differwith respect to lifetime history of
hospitalizations or risk of under-
weight. However, an ordinal associa-
tion was found between cumulative
hardship and developmental risk on
the PEDS for severe versus no hard-
ship (AOR: 2.20 [95% CI: 1.66–2.93]; P�
.0001), severe versus moderate hard-
ship (AOR: 1.82 [95% CI: 1.40–2.38]; P�

.0001), and moderate versus no hard-
ship (AOR: 1.21 [95% CI: 1.03–1.42]; P�
.02).

In contrast, whether caregivers re-
ported the child’s health as fair or
poor versus good or excellent showed
a threshold effect, such that those in
the severe hardship group were more
likely to be in the fair or poor health
category than were those either in the
no hardship (AOR: 1.77 [95% CI: 1.30–
2.41]; P� .001) or moderate hardship
(AOR: 1.61 [95% CI: 1.21–2.15]; P �
.001) group, with no difference be-
tween the no and moderate hardship
groups (P� .29). Children withmoder-
ate hardship were more likely to be at
risk of overweight than were those
with no hardship (AOR: 1.20 [95% CI:
1.04–1.38]; P� .01), but children with
severe hardship did not differ in ad-
justed analyses from children with
moderate or no hardship.

Separate multivariate logistic regres-
sion analyses were performed accord-
ing to race/ethnicity, to explore
whether the associations between cu-
mulative hardship and adverse out-

comes differed substantially accord-
ing to race/ethnicity. Associations
between hardship and children’s well-
ness, hospitalizations, and PEDS devel-
opmental riskwere similar across rac-
es/ethnicities (analyses available from
the authors on request). Given the
smaller sample sizes in these race/
ethnicity-specific analyses, these find-
ings should be considered exploratory.
We evaluated whether maternal de-
pressive symptoms were an important
mediator or confounder of our find-
ings by performing themultivariate re-
gression analyses with andwithout de-
pressive symptoms included and
found that, although the results pre-
sented in Table 3 were slightly stron-
ger when maternal depressive symp-
toms were not controlled for, the
direction and magnitude of effects
were similar (analyses available from
the authors on request).

DISCUSSION

After controlling for many social/med-
ical risk factors, including demo-
graphic and perinatal variables and
caregivers’ depressive symptoms, we
identified an incremental effect of cu-
mulative economic hardships on the
well-being of low-income, young chil-
dren. Our a priori index of cumulative
hardship, derived from a synthesis of
our previous studies of the individual
components of food insecurity,13,17,22

energy insecurity,20 and housing inse-
curity,21 seems, with one important ex-
ception, to approximate an ordinal
index, with odds of the wellness com-
posite and individual component ad-
verse outcomes increasing with in-
creasing index scores. Overweight
showed a U-shaped pattern, with chil-
dren with moderate hardship having
greater adjusted odds of being classi-
fied as overweight, compared with
those with no hardship or severe hard-
ship. This is not an unprecedented
finding; Olson41 noted a marginal in-
crease in BMI among low-income

TABLE 3 Cumulative Hardship Category and Study Outcomes (N� 7141)

Outcomes AOR (95% CI)

Severe vs No
Hardship

Severe vs
Moderate
Hardship

Moderate vs No
Hardship

Well child 0.65 (0.51–0.83) 0.74 (0.50–0.93) 0.89 (0.79–0.99)
P �.001 .01 .03
Hospitalizations 1.18 (0.92–1.51) 1.24 (0.98–1.57) 0.95 (0.84–1.07)
P .21 .08 .37
At developmental risk on PEDS 2.20 (1.66–2.93) 1.80 (1.38–2.34) 1.21 (1.03–1.42)
P �.0001 �.0001 .02

Child health fair or poor 1.77 (1.30–2.41) 1.60 (1.20–2.13) 1.10 (0.92–1.30)
P �.001 .002 .29
At risk of underweighta 0.90 (0.64–1.25) 1.03 (0.75–1.42) 0.88 (0.76–1.02)
P .51 .86 .10

Overweightb 1.15 (0.86–1.54) 0.95 (0.72–1.26) 1.20 (1.04–1.38)
P .36 .73 .01

Sample size reflects those without missing data for hospitalizations, at risk of underweight, overweight, child health, and
PEDs as all these variablesmake up the well-child outcome. Private insurance has been excluded in all analysis and children
are �4 months of age. Adjusted for site, race/ethnicity, us born mother vs. immigrant, marital status, education, child
gender, child’s age, mother’s age, caregiver employment, breastfeeding, LBW,maternal depression, and number of children
�17 years in the household.
a At risk of underweight was defined as weight for age of�5th percentile or weight for height of�10th percentile.
b Overweight was defined as weight for length of�95th percentile for children�24months of age and BMI for age of�85th
percentile for children�24months of age. If length data were not available (25.6% of sample), then weight for age of�95th
percentile was used as a proxy measure.
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women living in food-insecure house-
holds but not among women living in
households experiencing severe food in-
security, as indicated by child hunger,
possibly because those with moderate
hardship or food insecurity are able pur-
chase energy-dense but nutrient-poor
foods, whereas those with severe food
insecurity or hardship cannot even pur-
chase adequate energy.

This cross-sectional study design can
demonstrate only associations and not
causation. The population studied was
a sentinel sample of low-income care-
givers and their 4- to 36-month-old chil-
dren who were waiting for care at 1 of
5 urban primary care clinics or emer-
gency departments. On one hand, the
subjects presenting to health care set-
tings might be at higher risk for nega-
tive health and development than low-
income children in general. On the
other hand, caregivers of the most se-
riously ill or injured children, who
might have been at even higher risk,
were not included because of their
need for urgent care. The groups most
likely to havemissing data (immigrant,
not breastfed, and no high school di-
ploma or equivalent) are also those
that might be at greater risk of hard-
ship and adverse outcomes, compared
with those with complete data; there-
fore, our estimates are conservative.
The findings from this sentinel sample
do not permit a simple estimation of
the associations between cumulative
hardship and wellness in the national
population of low-income, young chil-
dren. However, nationally representa-
tive survey data, which would permit
such an estimate, are not currently
collected. Although we controlled sta-
tistically formost of the factors used in
other cumulative risk approaches
(and added whether the caregiver was
born in the United States), some fac-
tors were not considered. Almost all of
the children in this sample had public
health insurance; therefore, health in-

surance was not considered as a com-
ponent of the cumulative hardship in-
dex. Given the constraints of acute-
care medical settings, we did not
include measures of the quality of the
mother-child interaction or the level of
stimulation in the home environment,
both of which are potentially impor-
tant mediators or confounders of the
impact of cumulative material hard-
ship on children’s development. Ascer-
tainment of the use of tobacco by
adults in the household, which is a
known correlate of poor child health
that others have found to be an impor-
tant correlate of food insecurity, was
added to our survey only recently, and
data were not available for the current
analysis.42,43 Another potential limita-
tion is that our health outcomes solely
reflect caregivers’ proxy reports of chil-
dren’s perceived good/excellent health
and lifetime hospitalizations. However,
similar reports were shown by others to
be valid in low-income populations with
children in this age range.44,45

CONCLUSIONS

Food insecurity, housing insecurity,
and energy insecurity, which are po-
tentially remediable, adverse material
conditions that are pervasive among
low-income families in the United
States, are in concert associated neg-
atively with wellness among infants
and toddlers. Although mothers’ de-
pressive symptoms were associated
with the level of cumulative hardship,
the statistically significant association
of cumulative hardship with outcomes
persisted regardless of whether such
symptoms were entered into the anal-
ysis, which suggests that maternal
mental health is not the primary ex-
planatory mechanism for these re-
sults. These conditions may exert di-
rect negative physiologic effects on
children, plausibly through diets of in-
adequate quality or quantity, heat or
cold stress, and enhanced exposure
to infectious diseases or noise in

crowded households. Moreover, for
overall wellness, as well as specifically
for developmental risk, there was an
ordinal relationship, that is, severe
hardship had a significantly greater
impact thanmoderate hardship, which
had a significantly greater impact than
no hardship.

From a clinical perspective, pediat-
ric providers need to consider multi-
ple forms of hardship to assess the
level of patients’ risk of adverse
health and developmental outcomes
and to implement appropriate refer-
rals. From a public health perspec-
tive, the current findings raise seri-
ous concerns about the future
well-being of young children in the
United States, given fluctuations in
food and energy costs, foreclosures
and evictions, and widespread job
losses, with stagnant or decreasing
inflation-adjusted incomes for most
US families.46–49 However, we and oth-
ers have shown that there are large-
scale, public programs that can ei-
ther decrease the components of the
cumulative hardship index or miti-
gate their impact on children.50 For
example, the Supplemental Nutrition
Assistance Program (previously the
Food Stamp Program)13 and the Spe-
cial Supplemental Nutrition Program
for Women, Infants, and Children15,51

enhance the health and growth of
young children. We also have shown
that housing subsidies16 and the Low
Income Home Energy Assistance Pro-
gram14 decrease the risk of young
children being underweight, even in
food-insecure households.

From a research perspective, future
investigators should consider the level
of cumulativematerial hardship in cre-
ating composite predictor variables
for studying children. This cumulative
hardship index requires replication in
other age groups, in rural settings,
and with varied ethnicities (eg, Native
American and Asian). Additional re-
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search could clarify which combi-
nation of public programs can best
prevent cumulative hardship or ame-
liorate its impact on US children.
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