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Abstract
Objective: Although studies have examined the association between adverse
childhood experiences (ACE) and health and mental health outcomes, few studies
have investigated the association between ACE and household food insecurity
among children aged 0–5 years in the USA. The objective of this study is to inves-
tigate the association between ACE and household food insecurity among children
aged 0–5 years.
Design: The data used in this study came from the 2016–2017 National Survey of
Children’s Health. Data were analysed using multinomial logistic regression with
household food insecurity as the outcome variable.
Setting: United States.
Participants: An analytic sample of 17 543 children aged 0–5 years (51·4% boys).
Results: Of the 17 543 respondents, 83·7% experienced no childhood adversity.
About one in twenty (4·8%) children experienced moderate-to-severe food
insecurity. Controlling for other factors, childrenwith one adverse childhood expe-
rience had 1·43 times the risk of mild food insecurity (95 % CI 1·25, 1·63) and 2·33
times the risk of moderate-to-severe food insecurity (95 % CI 1·84, 2·95). The risk of
mild food insecurity among children with two or more ACE was 1·5 times higher
(95 % CI 1·24, 1·81) and that of moderate-to-severe food insecurity was 3·96 times
higher (95 % CI 3·01, 5·20), when compared with children with no childhood
adversity.
Conclusion: Given the critical period of development during the first few years of
life, preventing ACE and food insecurity and early intervention in cases of adversity
exposure is crucial to mitigate their negative impact on child development.
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Household food insecurity or a household’s inability to pro-
vide adequate and proper nutritious food due to lack of
money and resources(1) has been identified as a national
public health problem in the USA(2,3). According to a recent
2018 report by the US Department of Agriculture, more
than 37 million adults lived in food-insecure households(1).
The report also noted that 11·1 % of US households were
food insecure during the past year, with 4·3 % experiencing
very low food security(1). Prevalence of household food
insecurity among young children in the USA is a significant
concern as the lack of nutritious food among infants,
toddlers and preschoolers has been linked to developmen-
tal and behavioural problems, hospitalisation and poor
health outcomes later in life(4–6). Moreover, the periods

of infancy, toddlerhood and preschool are critical develop-
mental phases for brain development(7,8). Thus, the lack of
access to nutritious food during these crucial developmen-
tal phases can have adverse long-term effects on child
development and overall well-being(2).

Although infants and young children may be dispro-
portionately affected by household food insecurity(1),
few studies in the USA have examined household food
insecurity among this population. Notably, prior studies on
household food insecurity among children aged 0–5 years
have been conducted abroad in countries such as
Bangladesh(9), Ghana and Malawi(10), India and Ethiopia(11),
the Democratic Republic of the Congo(12), Uganda(13) and
Mexico(14). Prior studies from the USA have primarily
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examined household food insecurity among children
aged 0–17 years(6,15,16).

Factors such as low socioeconomic status(6,17–19), racial
or ethnic minority status(20) and poor caregiver mental or
physical health(21) have been linked to household food
insecurity among children and adolescents in the USA.
Findings regarding the association between receipt of
welfare assistance and household food insecurity are
mixed, with some studies showing cash or food assistance
to be associated with a higher risk of household food
insecurity(21). In contrast, others have found that receipt
of cash or food assistance decreases the risk of house-
hold food insecurity(22,23). The Supplemental Nutrition
Assistance Program (SNAP) is the largest federal nutrition
assistance program in the USA and aims to reduce hunger
and improve the health and well-being of low-income indi-
viduals and families(24). Recently, Fernald and Gosliner(25)

reviewed the literature on receipt of welfare benefits and
household food insecurity and noted that although receipt
of SNAP benefits was associated with lower odds of house-
hold food insecurity, more than half of households that
received SNAP benefits remained food insecure. This
may suggest that persistent household food insecurity
may be a consequence of the most at-risk households
self-selecting into SNAP benefits or that SNAP benefits
are insufficient to lift households out of food insecurity(26).

Adverse childhood experiences (ACE), which typically
include emotional, physical or sexual abuse during child-
hood, living with a caregiver who has a substance use
disorder or mental health issues or parental divorce, among
others(27), have also gained the attention of researchers,
policymakers and practitioners. Exposure to ACE during
the first 18 years of life is known to have a long-term neg-
ative impact on child outcomes such as development(28),
physical health(29), depression and anxiety(30–32), suicidal
behaviours(33), alcohol, tobacco and illicit substance
use(34) and risky sexual behaviours(27,35–37).

There is a burgeoning number of studies that have found
ACE to be closely linked to household food insecurity(16,38).
For instance, Jackson and colleagues(16) examined the asso-
ciation betweenACE and household food insecurity among
children aged 0 to 17 years using data from the 2016
National Survey of Children’s Health (NSCH). They found
that compared with children with no ACE, children with
three or more ACE had 8·14 times higher risk of experienc-
ing moderate-to-severe food insecurity. Previous studies
with adult samples have also found social and emotional
support to be a protective factor against ACE and its impact
on health and mental health outcomes(39). Yet, as with gen-
eral studies on household food insecurity, little is known
about the association between ACE and household food
insecurity among infants and young children in the USA.
A systematic review by Shanker et al.(5) found only three
prior studies on household food insecurity among infants
and toddlers. Although two of these studies(40,41) used data
from the US, neither took into account the effect of ACE in

understanding household food insecurity outcomes.
Given the impact of both ACE and household food insecu-
rity across the lifespan and the particular vulnerability of
infants and young children to poor nutrition and health
outcomes(42), it is important to understand this association
and potential protective factors that could help build
resilience.

Theoretical framework

Recent advances in developmental neurobiology have
enhanced our understanding of the impact of early child-
hood adversity on developmental outcomes(43). Notably,
a developmental neurobiological perspective recognises
that chronic stress or chronic exposure to adversity during
the first years of life can disrupt normal brain development,
leading to dysregulation and asynchronous brain develop-
ment(44). Specific to household food insecurity, deficits in
nutrition during these first years of life can result in long-
term negative outcomes such as behavioural abnormalities,
poor learning outcomes and decreased attention span. As a
result, some experts have termed the ‘first 1000 d’ as a
golden age of opportunity to establish optimal nutrition(45).
Therefore, it is crucial to understand the association
betweenACE and household food insecurity among infants
and toddlers, as well as possible risk or protective factors to
better address food insecurity during the first few years of
life. Such an understanding could help to provide a stable
base for child development.

Objectives and hypotheses

Studies examining household food insecurity tend to
rely on children of school-going age(6,16,18,22,46), thereby
masking important developmental differences in young
children’s experiences of household food insecurity. This
study sought to address the gap in the literature by exam-
ining the association between ACE and household food
insecurity among children aged 0–5 years in the USA.
Based on prior literature, we hypothesised the following:
(1) there will be a positive association between ACE and
household food insecurity, (2) higher socioeconomic status
will decrease the risk of household food insecurity and
(3) perceived parental emotional or social support will
decrease the risk of household food insecurity.

Data and methods

Data source and participants
The data used in this study came from the 2016–2017 NSCH
conducted by the US Census Bureau on behalf of the
US Department of Health and Human Services, Health
Resources and Services Administration and Maternal and
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Child Health Bureau. Additional support in measuring
household food insecurity among children was provided
by the US Department of Agriculture. Detailed information
about the NSCH, including the objectives, methodology
and sampling procedure, is provided in its methodology
report(47). In brief, the NSCH is a representative national
survey designed to (1) estimate national and state-level
prevalence for a variety of child and family health mea-
sures, (2) generate information about children, families,
schools and neighbourhoods to help guide policymakers,
advocates and researchers and (3) provide baseline esti-
mates for federal and state performance measures,
Healthy People 2020 objectives and state-level needs
assessments. The 2016–2017 NSCH covers topics such as
demographic, health and functional status, health care
access and utilisation, early childhood (0–5 years) issues,
issues specific to middle childhood and adolescence
(6–17 years), family functioning, parental health status and
family and neighbourhood and community characteristics.
The 2016–2017 NSCH covered children aged 0–17 years
who live in households nationally and in each state. There
were a total of 71 811 (weighted n 73 387 211) children
and adolescents in the 2016–2017 NSCH. The overall
weighted response rate was 40·7 % for 2016 and 37·4 %
for 2017. The analyses presented in this study are restricted
to children aged 0–5 years with valid data on the outcome
and explanatory variables. This resulted in an analytic
sample size of 17 543. The 2016–2017NSCHdata have been
de-identified and are publicly available; hence, no institu-
tional review board approval was required.

Variables

Outcome variable
The outcome variable investigated in this study was house-
hold food insecurity and was measured as a nominal
variable. In the 2016–2017 NSCH, primary caregivers were
asked: which of these statements best describes the food
situation in your household in the past 12 months? With
the following response options ‘1=we could always afford
to eat good nutritious meals’, ‘2=we could always afford
enough to eat but not always the kinds of food we should
eat’, ‘3= sometimes we could not afford enough to eat’ and
‘4= oftenwe could not afford enough to eat’. Following the
recommendation of past studies(16,48–51), respondents
who indicated that they could sometimes or often not
afford enough to eat were considered as experiencing
moderate-to-severe food insecurity and were coded as 2.
Respondents who indicated that they could always afford
enough to eat but not always the kinds of nutritious food
were considered as experiencing mild food insecurity
and were coded as 1. Respondents who indicated that they
could always afford to eat good nutritious meals were con-
sidered food secure and were coded 0. The item used in
measuring household food insecurity in this study was
closely related to the 18-item Household Food Security

Survey Module developed by the US Department of
Agriculture(50–52).

Explanatory variable
The main explanatory variable examined in this study was
ACE score. The ACE measure was based solely on primary
caregiver reports. Primary caregivers were asked ‘to the
best of your knowledge, has this child EVER experienced
any of the following?’: (1) a parent or caregiver divorced
or separated, (2) a parent or caregiver died, (3) a parent
or caregiver served time in jail, (4) saw or heard parents
or adults slap, hit, kick punch one another in the home,
(5) was a victim of violence or witnessed violence in the
neighbourhood, (6) lived with anyone who was mentally
ill, suicidal or severely depressed, (7) lived with anyone
who had a problem with alcohol or drugs and (8) treated
or judged unfairly due to race/ethnicity. Primary caregivers
were asked to indicate yes = 1 if the child ever experienced
this form of adversity and no= 0 if the child had not
experienced this form of adversity. These measures of
ACE have been used in previous studies to understand
the link between ACE and maternal and child health
outcomes(16,53,54). A count measure of ACE score was then
created by summing each item to arrive at the total number
of ACE experienced. Scores ranged from 0 to 8, with higher
scores indicating more ACE. Due to the non-normal
distribution of scores on ACE, scores of 2 or more were
combined into one category and treated as an ordinal
variable in the analysis (0, 1 and ≥2).

Other covariates examined in this study included
primary caregiver’s level of education, poverty level,
receipt of cash or food assistance, emotional support,
self-rated physical health of the primary caregiver and
mental/emotional health of the primary caregiver.
Primary caregiver’s level of education was coded into
‘0=High school or less’, ‘1= Some college or technical
school’ and ‘2= College degree or higher’. Household
poverty/income level was measured based on the federal
poverty level (FPL) and was coded into the following cat-
egories ‘0= 0–99%FPL’, ‘1= 100–199%FPL’ ‘2= 200–399%
FPL’ and ‘3 = 400 % or above FPL’. Receipt of food or cash
assistance was measured as a composite measure based
on responses to the following four survey items that ask
about whether someone in the child’s family received:
(1) benefits from the Woman, Infants, and Children
(WIC) Program, (2) cash assistance from government
welfare programme, (3) Food Stamps or SNAP benefits
or (4) free or reduced-cost breakfasts or lunches at school
during the past 12 months. Primary caregiver’s physical
health status was coded into ‘0= good’ v. ‘1= poor’.
Similarly, primary caregiver’s mental/emotional health
status was coded into ‘0= good’ v. ‘1 = poor’. Lastly, a
measure of caregiver emotional support was included as
a binary variable. Respondents who answered yes to the
question ‘During the past 12 months, was there someone
that you could turn to for day-to-day emotional support
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with parenting or raising children?’ were coded 1; other-
wise, they were coded 0.

Demographic variables
The study controlled for the following demographic varia-
bles, age of child and caregiver, sex of child, immigration
status of child and race/ethnicity. Both child’s age and
caregivers age were measured in years as a continuous
variable. Sex of child was coded as ‘0=male’ and
‘1= female’. Children born in the USA were coded 0,
whereas children born outside the US were coded 1.
Lastly, race/ethnicity as coded into ‘0= non-HispanicWhite’,
‘1= non-Hispanic Black’, ‘2=Hispanic’ and ‘3=Other race/
ethnicity’.

Data analyses
Data were analysed using descriptive, bivariate and multi-
variate analytic techniques. First, the general distribution of
all the variables included in the analysis was examined
using percentages for categorical variables and mean and
SD for continuous variables. Second, bivariate associations
between household food insecurity and the categorical var-
iables were examined using Pearson χ2 test of association.
The main analysis involved the use of multinomial logistic
regression to examine the association between ACE and
household food insecurity while controlling for the effects
of child and caregiver/parent’s characteristics and other
covariates. We opted for multinomial logistic regression,
given that the outcome variable (household food insecu-
rity) was measured as a nominal variable with more than
two categories (i.e. food-secure, mild food insecurity and
moderate-to-severe food insecurity). Relative risk ratios
(RRR) were reported together with their 95 % CI.
Variables were considered significant if the P value was
<0·05. Stata’s ‘svy’ command was used to account for the
weighting and complex survey design employed by the
NSCH. All analyses were performed using Stata version 14.

Results

Distribution of adverse childhood experiences
Table 1 shows the general distribution of ACE. Of the 17 543
respondents, 83·7%experiencednoACE, 11·3%experienced
one ACE and 5 % experienced two or more ACE. The most
prevalent types of ACE were parental separation/divorce
(9·3 %), living with someone who was mentally ill, suicidal
or severely depressed (4 %), living with someone who had
a problem with alcohol or drugs (3·5 %) and having a parent
or guardian who had served time in jail (2·8 %). The preva-
lence of other types of ACE was less than 2 %.

Sample characteristics
Table 2 shows the general distribution of the variables
examined in this study. About one in twenty (4·8 %) chil-
dren experienced moderate-to-severe food insecurity,

23·6 % experienced mild food insecurity and 71·6 % were
food secure. The average age of children in this samplewas
2·48 (SD 1·71 years), and the average age of caregivers was
30·23 (SD 5·62 years). Slighty more than half of the children
were boys (51·4 %) and <3 % were born outside the USA.
More than half (56·4 %) of the children were non-Hispanic
White, 9·9 % were non-Hispanic Black, 21·7 % were
Hispanic and 12 % identified as ‘Other’ race/ethnicity.
Regarding caregivers, most had a college degree or higher
(57·7 %), 22 % had some college or technical education and
10·3 % had high school or less education. With respect to
poverty level, 18·2 % of children lived in households with
income below the federal poverty level. More than a third
of the children (35·1 %) lived in households that received
cash or food assistance. About five in six caregivers
(82·9 %) had someone to turn to for emotional support with
parenting or raising children. A little over 4 % of caregivers
rated their mental/emotional health to be poor and 4 %
rated their physical health to be poor.

Bivariate association between food insecurity
and categorical variables
As shown in Table 3, a significant bivariate association
was observed between household food insecurity and

Table 1 Distribution of adverse childhood experiences (ACE)
(n 17 543)

Variables Frequency Weighted %

Number of ACE
None 14 690 83·7
One 1985 11·3
Two or more 868 5·0

Parent or guardian separated
or divorced
No 15 903 90·7
Yes 1640 9·3

Parent or guardian died
No 17 383 99·0
Yes 160 1·0

Parent or guardian served
time in jail
No 17 060 97·2
Yes 483 2·8

Saw or heard parents or adults slap,
hit, kick punch one another in the home
No 17 203 98·1
Yes 340 1·9

Witnessing neighbourhood violence
No 17 352 98·9
Yes 191 1·1

Lived with anyone who was mentally
ill, suicidal or severely depressed
No 16 835 96·0
Yes 708 4·0

Lived with anyone who had a
problem with alcohol or drugs?
No 16 920 96·5
Yes 623 3·5

Treated or judged unfairly
because of his or her race
or ethnic group
No 17 356 98·9
Yes 187 1·1
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a number of categorical variables. About one in four chil-
dren (22·5 %) who had two or more ACE compared with
11·4 % of children who had one ACE, and 2·9 % of children
who had no ACE experienced moderate-to-severe food
insecurity (χ2(4)= 1193·45, P< 0·0001). One in ten children
whose primary caregivers had some college or technical
education compared with 9 % of children whose primary
caregivers had high school or less education, and 1·2 % of
children whose primary caregivers had college education
of higher experienced moderate-to-severe food insecurity
(χ2(4)= 2012·43, P < 0·0001). Poverty level was inversely
associated with household food insecurity (χ2(6)= 2630·19,
P < 0·0001). The proportion of children that experienced
moderate-to-severe food insecurity was greater if their pri-
mary caregiver received cash/food assistance or had poor

physical, mental or emotional health. Children whose
primary caregivers had someone they could turn to for emo-
tional support with parenting or raising children were less
likely to experience moderate-to-severe food insecurity.

Multinomial logistic regression examining the
association between adverse childhood experience
and household food insecurity
Table 4 shows the multinomial logistic regression results
examining the association between ACE and household

Table 2 Sample characteristics (n 17 543)

Variables Mean SD Frequency
Weighted

%

Outcome variable
Household food insecurity
None 12 564 71·6
Mild 4139 23·6
Moderate to severe 840 4·8

Explanatory variables
Age of child in years 2·48 1·71
Age of caregiver in years 30·23 5·62
Sex of child
Boys 9020 51·4
Girls 8523 48·6

Child born in the USA
Yes 17 157 97·8
No 386 2·2

Race/ethnicity of child
Non-Hispanic White 9888 56·4
Black, non-Hispanic 1733 9·9
Hispanic 3814 21·7
Other race/ethnicity 2108 12·0

Primary caregiver’s education
High school or less 3571 10·3
Some college or

technical school
3853 22·0

College degree or
higher

10 119 57·7

Poverty level
0–99 % FPL 3194 18·2
100–199 % FPL 3529 20·1
200–399 % FPL 5127 29·2
400 % FPL or greater 5693 32·5

Received cash or food assistance
No 11 376 64·9
Yes 6167 35·1

Primary caregiver has someone to turn
to for emotional support with parenting
or raising children
No 3000 17·1
Yes 14 543 82·9

Self-rated physical health of primary
caregiver
Good 16 835 96·0
Poor 708 4·0

Self-rated mental health
of primary caregiver
Good 16 755 95·5
Poor 788 4·5

FPL, federal poverty level.

Table 3 Bivariate association between food insecurity and
categorical variables (n 17 543)

Variables

Food insecurity

None Mild
Moderate
to severe χ2 (sig.)

Number of ACE 1193·45 0·0001
None 75·4 21·7 2·9
One 55·9 32·7 11·4
Two or more 43·2 34·3 22·5

Demographic and covariates
Sex of child 0·51 0·9528
Male 71·4 23·8 4·8
Girls 71·9 23·3 4·8

Child born in the USA 1·51 0·8820
No 71·6 23·7 4·8
Yes 73·9 20·1 5·0

Race/ethnicity of child 347·76 0·0001
Non-Hispanic White 76·1 20·7 3·2
Black, non-Hispanic 63·2 28·8 8·0
Hispanic 63·6 30·5 5·9
Other race/ethnicity 71·9 20·6 7·5

Primary caregiver’s
education

2012·43 0·0001

High school or less 56·9 34·1 9·0
Some college or

technical school
52·2 37·6 10·2

College degree or
higher

84·2 14·6 1·2

Poverty level 2630·19 0·0001
0–99 % FPL 53·0 33·6 13·4
100–199 % FPL 53·4 38·0 8·6
200–399 % FPL 73·3 25·0 1·7
400 % FPL or

greater
91·8 7·8 0·4

Received cash or
food assistance

2437·33 0·0001

No 83·4 15·4 1·1
Yes 49·9 38·6 11·5

Primary caregiver has
someone to turn to
for Emotional support
with parenting or
raising children

85·80 0·0017

No 66·4 25·9 7·7
Yes 72·7 23·1 4·2

Self-rated physical
health of primary
caregiver

667·14 0·0001

Good 73·0 22·9 4·1
Poor 38·1 39·7 22·2

Self-rated mental health
of primary caregiver

573·12 0·0001

Good 73·2 22·6 4·2
Poor 37·0 45·9 17·1

ACE, adverse childhood experiences; FPL, federal poverty level.
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food insecurity while adjusting for the effects of other fac-
tors. Compared with children with no ACE, among children
with two or more ACE, the risk of mild food insecurity was
1·5 times higher (RRR = 1·50, P < 0·001, 95 % CI 1·24, 1·81),
and the risk of moderate-to-severe food insecurity was
nearly four times higher (RRR = 3·96, P < 0·001, 95 %
CI 3·01, 5·20) both when compared with children who
were food secure. Among children with one ACE, the risk
of mild food insecurity was 1·43 times higher (RRR= 1·43,
P < 0·001, 95 % CI 1·25, 1·63), and the risk of moderate-
to-severe food insecurity was 2·33 times higher (RRR= 2·33,
P < 0·001, 95 % CI 1·84, 2·95) both when compared with
children who were food secure. Each additional year
increase in caregiver’s age decreased the risk of mild food
insecurity (RRR = 0·98, P < 0·001, 95 % CI 0·97, 0·98) and
moderate-to-severe food insecurity (RRR= 0·98, P < 0·05,
95 % CI 0·96, 1·00) by a factor of 2 %. The risk of moderate-
to-severe food insecurity was higher among children with
primary caregivers who had some college or technical
school education (RRR = 1·38, P < 0·01, 95 % CI
1·10, 1·74), received food or cash assistance (RRR = 5·47,
P < 0·001, 95 % CI 4·29, 6·99), perceived their physical
health (RRR = 3·08, P < 0·001, 95 % CI 2·24, 4·24) or mental

health to be poor (RRR = 3·09, P < 0·001, 95 % CI 2·28,
4·19). A similar pattern of results was obtained when com-
paring mild food insecure households to food-secure
households. However, the risk of moderate-to-severe food
insecurity was lower for children with a primary caregiver
who had a college degree or higher, living in high-income
households or with a primary caregiver who had someone
to turn to for emotional support with parenting or raising
children.

Discussion

This study examined the association between ACE and
household food insecurity among a nationally representa-
tive sample of children aged 0–5 years. Approximately
4·8 % of children experienced moderate-to-severe house-
hold food insecurity and 23·6 % experienced mild food
insecurity, while 35·1 % received cash or food assistance.
The finding that 4·8 % of children aged 0–5 years experi-
enced moderate-to-severe food insecurity is consistent
with a national report by Coleman-Jensen et al.(1) who
found that 4·3 % of US households experienced very low

Table 4 Multinomial logistic regression results predicting food insecurity among children under 5 (n 17 543)

Mild Moderate to severe

Variables RRR 95 % CI P value RRR 95 % CI P value

Age of child in years 0·98 0·96, 1·01 0·213 1·01 0·95, 1·06 0·854
Age of caregiver in years 0·98 0·97, 0·98 0·001 0·98 0·96, 1·00 0·018
Sex of child (boys)
Girls 1·01 0·93, 1·09 0·761 0·99 0·82, 1·19 0·912

Child born in the USA (No)
Yes 0·78 0·56, 1·10 0.157 0·68 0·30, 1·52 0·346

Race/Ethnicity of child (non-Hispanic White)
Black, non-Hispanic 0·80 0·66, 0·96 0·020 0·93 0·67, 1·29 0·662
Hispanic 0·98 0·86, 1·12 0·748 0·94 0·72, 1·22 0 629
Other race/ethnicity 0·98 0·86, 1·11 0·729 1·24 0·95, 1·62 0·109

Primary caregiver’s education (High school
or less)
Some college or technical school 1·28 1·12, 1·46 0·001 1·38 1·10, 1·74 0·006
College degree or higher 0·68 0·59, 0·78 0·001 0·54 0·41, 0·72 0·001

Poverty level (0–99 % FPL)
100–199 % FPL 1·39 1·20, 1·60 0·001 1·04 0·83, 1·31 0·728
200–399 % FPL 0·92 0·79, 1·06 0·260 0·51 0·38, 0·68 0·001
400 % FPL or greater 0·29 0·25, 0·35 0·001 0·10 0·06, 0·17 0·001

Received cash or food assistance (No)
Yes 2·17 1·95, 2·42 0·0001 5·47 4·29, 6·99 0·001

Primary caregiver has someone to turn to
for emotional support with parenting or
raising children (No)
Yes 0·91 0·80, 1·03 0.130 0·60 0·48, 0·76 0·001

Self-rated physical health of primary
caregiver (Good)
Poor 2·03 1·64, 2·52 0·001 3·08 2·24, 4·24 0·001

Self-rated mental/emotional health of primary
caregiver (Good)
Poor 2·10 1·72, 2·56 0·001 3·09 2·28, 4·19 0·001

ACE (None)
One 1·43 1·25, 1·63 0·001 2·33 1·84, 2·95 0·001
Two or more 1·50 1·24, 1·81 0·001 3·96 3·01, 5·20 0·001

RRR, relative risk ratios; FPL, federal poverty level; ACE, adverse childhood experiences.
Model pseudo R square= 0.1909.
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food insecurity in 2018. Consistent with prior literature on
older individuals(16,28), ACE were associated with house-
hold food insecurity. Notably, children with one ACE had
greater risk of mild food insecurity and moderate-to-severe
food insecurity when comparedwith childrenwith no ACE.
Moreover, the risk of mild food insecurity among children
with two or more ACE was 2·33 times higher and that of
moderate-to-severe food insecurity was 3·96 times higher
when compared with children with no ACE. Indeed, the
strength of the association between ACE and household
food insecurity among children ages 0–5 years might
indicates a particularly detrimental impact of adversity
exposure for this population. Also consistent with prior
literature(6) and our second hypothesis, higher socioeco-
nomic status was negatively associated with household
food insecurity. Contrary to prior findings(20), this study
found no association between child demographic charac-
teristics and household food insecurity.

After adjusting for the effect of ACE and socioeconomic
factors, receipt of cash or food assistance, parental emo-
tional support and parental physical or mental health were
linked to household food insecurity. It is possible recipients
of food or cash assistance may have higher rates of food
insecurity prior to program enrollment. Prior research
has found that up to 56·5 % of households classified as
having low food security participate in cash or food assis-
tance programmes(1). Notably, outcomes associated with
ACE in prior literature, such as poor parental mental and
physical health, were also indicative of food insecurity.
This is consistent with previous research among samples
of older children(21).

Results from this study also supported our third hypoth-
esis that parental emotional support would be negatively
associated with food insecurity. Prior literature has also
found social or emotional support to be a protective factor
against ACE and their impact(54). Thus, providers that work
with families of young children might utilise interventions
that increase social and emotional support networks to
build protective factors and resilience, especially among
those at-risk of ACE exposure.

Limitations
There are some limitations to this study. First, the data are
cross-sectional; hence, causality cannot be established;
only an association can be concluded. It is possible that
some childrenmay have experienced household food inse-
curity before they experience childhood adversity. It is also
possible that the experience of household food insecurity
could lead to certain types of adversities, such as family
violence(55). A study that followed infants and toddlerswould
help establish the link between ACE and household food
insecurity and determine whether there is a bi-directional
association between ACE and household food insecurity
among children aged 0–5 years. Second, given the young
age of children in this sample, it is likely that ACE scoremight

increase as they age. As a result, ACE scorewas grouped as 0,
1 and 2þ, given that children aged 0–5 years had not had as
much time to potentially be exposed to adverse experiences.
Third, we were unable to determine the duration of house-
hold food insecurity. This is an important avenue for future
research. Finally, while prior literature focused largely on the
impact of household food insecurity on future outcomes, the
cross-sectional nature of the data did not permit the research
team to observe the long-term impacts of household food
insecurity or food security as a possible moderator between
ACE and other long-term outcomes such as externalising
behaviours, internalising behaviours, physical health prob-
lems or health risk behaviours.

Conclusion

ACEwere found to be associatedwith household food inse-
curity for children aged 0–5 years. Given the critical period
of development during the first few years of life, it is crucial
to prevent ACE and household food insecurity, as well as
provide early intervention in cases of adversity exposure.
This can help to mitigate the negative impact of ACE and
food insecurity on child development. Consistent with
prior literature that has found social support to mitigate
the impact of ACE on long-term outcomes(56), the findings
of this study suggest that social support may also be a pro-
tective factor against household food insecurity. Therefore,
future research could examine specific early interventions
to build social and emotional support networks among
families with young children who are at-risk for ACE
or household food insecurity. Additionally, future studies
could quantitatively examine the association between
ACE across the life course to include generational patterns
on current household food insecurity. A recent qualitative
study found intergenerational disadvantage and adversities
were linked to household food insecurity for at least three
generations(57). Such an investigation could shed light on
needed long-term support efforts from public assistance
programmes such as SNAP to address generational family
adversity and food insecurity. Furthermore, future research
could longitudinally examine the impact of food or cash
assistance programmes on household food insecurity over
time. This could allow researchers to better understand
the long-term implications and benefits of food and cash
assistance among low-income families.
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