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Abstract

Background: Food insecurity (Fl), limited availability of or access to nutritional foods,
is linked to poor child/caregiver health. We examined Fl in food-allergic and non-
food-allergic children to determine whether dietary limitations associated with food
allergy increases risk of Fl.

Methods: Food-allergic and non-food-allergic children (1-17 years) were recruited
from Arkansas Children's Hospital allergy/asthma clinics. The USDA Food Security
Survey, the Newest Vital Sign Health Literacy (HL) questionnaire, and the Food
Allergy Impact Scale QOL survey were administered. Logistic regression and analysis
of covariance models were utilized for data analysis.

Results: Subjects (n = 650) included 325 food-allergic and 325 non-food-allergic chil-
dren. Overall rate of Fl was 21.5% (food allergic 22.2% and non-food allergic 20.9%)
with no significant difference in the prevalence of Fl between groups (OR = 1.30;
95% Cl 0.86-1.96; P = 0.21). Fl was increased in households of children with both milk
and egg allergy when compared to those without food allergy and those with single
food allergy (OR = 2.5; 95% Cl 1.4-4.6; P = 0.003). Mean HL rates were higher in the
food-secure vs food-insecure groups (mean diff = 0.31; 95% CI 0.03-0.59; P = 0.03).
Among food-allergic children, QOL was better in the food-secure vs food-insecure
group (mean diff = 0.61; 95% Cl 0.002-1.23; P = 0.049).

Conclusion: Food allergy to milk and egg was associated with increased risk of house-
hold Fl. Food-insecure participants had lower HL than their food-secure counter-
parts. Further work is needed to define risks associated with Fl among food-allergic

children to improve screening and management strategies.
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1 | INTRODUCTION

Food allergy is an adverse health effect arising from a specific im-
mune response that occurs reproducibly on exposure to a given
food.! Food allergy affects approximately 4% of US children under
18 years of age.>* A diagnosis of food allergy necessitates dietary
elimination of food allergens and dietary substitutions,* which may
be costly and difficult to accomplish. Food restriction diets impact
daily life, causing hardship within families and psychosocial stress-
ors.” Additionally, in a study examining access to health care, food-
allergic subjects reported significant difficulty in accessing food and
medical care.®

Food security (FS) is defined as consistent and dependable ac-
cess to food that supports a healthy lifestyle,” while food insecurity
(F1) is defined as limited or uncertain availability of nutritionally ade-
quate and safe foods or limited or uncertain ability to acquire food in
socially acceptable ways.®” In 2016, 12.3% of all US households and
8% of households with children were food insecure.” Households
with very low food security are those lacking food or have disrupted
eating patterns at times during the year due to low resources. The
rate of very low food security was 4.9% in 2016 in the United States.
Additionally, FS households spend 29% more on food than Fl house-
holds. In 2016, Arkansas was second in the nation household Fl with
arate of 17.5%.”

Children living in low-income households have less variety of
foods consumed regardless of food security.” Fl is also linked to poor
health and nutrition outcomes, developmental and psychosocial is-
sues, and poor emotional health.1°1* For example, Fl increases the

risk of childhood overweight status!>*’

which may lead to other
health comorbidities. Investigators have demonstrated that Fl adds
caregiver stress in low-income families and poorer quality of life
(QOL) than those in FS households.8?

According to Healthy People 2010, health literacy (HL) is the
degree to which individuals have the capacity to obtain, process,
and understand basic health information and services needed to
make appropriate health decisions.?° HL is shaped by education
and socioeconomic status and impacts health outcomes.?! Limited
HL is linked to decreased understanding of health problems, in-
creased hospitalizations, and poor self-reported health status.?*2®
A study of US parents found that nearly one in four, an estimated

21 million people, had limited HL.2

While physicians may un-
derstand the potential repercussions of limited HL, barriers to
addressing limited HL include difficulty in identifying those with
limited literacy and constraints of time and resources required to
address and teach these families.?®

To our knowledge, Fl has not been examined among food-al-
lergic children and their families. Additionally, the role of HL has
not been fully evaluated among food-allergic patients. The pri-
mary aim of this study was to measure Fl in food-allergic children
compared to allergic children without food allergy in a tertiary
care pediatric allergy population. We hypothesized that dietary
restrictions required for food allergy management will contribute

to increased risk for Fl in households with food-allergic children

when compared to households without food-allergic children.
Specifically, families of food-allergic children with FI may have ad-
ditional barriers to obtaining safe foods for their children due to
a variety of factors such as the ability to afford alternate foods,
limited resources (eg, transportation, education), and other co-
factors (eg, other atopic disease, competing medication access).
The secondary aims were to examine HL and quality of life in asso-

ciation with food insecurity.

2 | METHODS

2.1 | Study population

We prospectively recruited 650 families with children, 1-17 years,
from the allergy and asthma clinics at Arkansas Children's Hospital.
We enrolled 325 in the food-allergic group and 325 in the non-food-
allergic group. Institutional Review Board approval was obtained,
and informed consent and assent were implemented. Enrolled
participants included those with atopic diseases including allergic
rhinitis, physician-diagnosed food allergy (IgE-mediated and non-
IgE-mediated), atopic dermatitis, and asthma. Non-English-speak-
ing participants were not included in this study. Demographic data
and medical history were collected including age, gender, ethnicity,
concomitant atopic diseases, diet restrictions, and growth param-
eters. Participation in WIC (Special Supplemental Nutrition Program
for Women, Infants, and Children) and/or SNAP (Supplemental

Nutrition Assistance Program) was identified in study participants.

2.2 | Food security survey

The US Household Food Security Scale, an 18-item questionnaire
considered the gold standard for assessing FS, was used to iden-
tify households with FI1.26 An example question from the survey in-
cludes the following: “We worried whether our food would run out
before we got money to buy more (Answer: often true, sometimes
true, never true, don't know/refused).” The scale was designed to
identify Fl in households in which low financial resources limit the
ability to purchase food. The questionnaire was administered via
face-to-face interview to the caregivers of the study participants.
Households were further divided into the following FS groups based
on positive questionnaire responses: high (0 responses), marginal
(1-2 responses), low (3-7 responses), or very low (8-18 responses).
The presence of Fl was defined by the presence of low or very low
FS. Any family identified with Fl was referred to a social worker for

further assistance.

2.3 | Health literacy assessment

The Newest Vital Sign is a validated HL questionnaire that enables
practitioners to assess HL.?’ In this questionnaire, caregivers re-
viewed a nutrition label from an ice cream carton with six questions
(scored as one point/question) about this label. An example question
includes the following: “If you eat the entire container, how many
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calories will you eat? (Answer: 1000 calories).” Scoring of questions
provided the following ratings: 0-1 suggests high likelihood (50% or
more) for limited HL, 2-3 possibility of limited HL, and 4-6 almost
always indicates adequate HL. The outcome variable of interest was
the proportion who had limited (score 0-3).

| Quality of life (QOL) measurement

The Food Allergy Impact Scale is a 32-item scale used to identify the
impact of food allergy on various aspects of QOL in families with
food-allergic children.’ We used a 6-item subset of the Food Allergy
Impact Scale to address the impact of food allergy on QOL related to
meal preparation.’ Caregivers of food-allergic children were asked
to rate the degree to which the child's food allergy affects various
aspects of meal preparation on a 7-point Likert scale (1 = not at all

and 7 = very much).

2.5 | Statistical methods

We estimated that a sample size of 325 people in each of the two
groups would yield at least 80% power to detect a difference of
10% in proportion of Fl between the two groups assuming a 10%
R-squared of the independent variable with other covariates. The
sample size calculation was computed using the PASS software as-
suming a two-sided significance level of 5%.28

Summary statistics such as mean and standard deviation for
continuous measures (median and quartiles in case of skewed data)

and frequency and percent for categorical measures are presented

TABLE 1 Characteristics of the
participants in the food allergy and

non-food-allergic groups Characteristic

Gender—n (%)
Male
Female
Age, mean (SD)
Race—n (%)
Caucasian
African American
Other
BMIl—mean (SD)
Participation in WIC
Participation in SNAP
Atopic history
Asthma
Allergic rhinitis
Atopic dermatitis

Environmental
allergy

Number of foods
avoiding

WILEY--%

for all predictors, demographics, and outcome variables of inter-
est. All demographics were compared between the food-allergic
and non-food-allergic groups to check for potential confounding
variables. Continuous variables were compared between two
independent groups using a two-sided, two-sample t test, while
categorical variables were compared using a chi-squared test or
Fisher's exact test for association for small size variables. A logis-
tic regression analysis was used to test the effect of food allergy
on the presence of Fl after adjusting for confounding variables. A
separate logistic regression analysis was performed to check for
differences in Fl rates among different subgroups of food allergy
participants (allergic to both milk and egg, milk only, egg only, and
“other” foods due to low prevalence of other allergens). An anal-
ysis of covariance model was used to test for the effect of food
allergy and Fl on HL rates, mean overall QOL scores, and the mean
QOL scores for the individual questions after adjusting for con-
founding variables. All multivariable models included age, gender,
race, asthma (Yes/No), allergic rhinitis (Yes/No), and atopic der-
matitis (Yes/No) in addition to the primary variables of interest.
Effects from a logistic regression model were presented as odds
ratios (OR) and 95% confidence intervals (Cl), while effects from
a linear model were expressed as estimated mean differences and
corresponding 95% confidence intervals. All tests conducted were
two-sided, assuming a significance level of 5%. All statistical anal-
ysis was performed using the statistical software R Development
Core Team and JMP Pro (Version 13, SAS® Institute Inc, Cary, NC,
USA).?? The forest plot of odds ratios was done using the forestplot

package in R.%°

No food

Food allergy allergy
N (n = 325) (n = 325) Overall (N=650) P
650 211 (64.9%) 192 (59.1%) 403 (62.0%) 0.13

114 (35.1%) 133 (40.9%) 247 (38.0%)
650 7.2 (4.4) 8.7 (4.4) 8.0 (4.5) <0.001
650 206 (63.4%) 180 (55.4%) 386 (59.4%) 0.06

102 (31.4%) 131(40.3%)  233(35.9%)

17 (5.2%) 14 (4.3%) 31 (4.7%)

633 18.8 (4.8) 20.1(5.1) 19.4 (4.9) 0.0004
640 6(20.7%) 47 (14.6%) 113 (17.7%) 0.04
644 7 (23.9%) 89 (27.6%) 166 (25.8%) 0.28
650 141 (43.4%) 221 (68.0%) 362 (55.7%) <0.001
650 105 (32.3%) 141 (43.4%) 246 (37.9%) 0.004
650 149 (45.9%) 89 (27.4%) 238 (36.6%) <0.001
650 136 (41.9%) 135 (41.5%) 271 (41.7%) 0.94
650 3(2.6) 0(0) 1.7 (2.5) NA
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Variable : Comparison OR (95% Cl) P
Food allergy : milk and egg vs no FA Ll 2.50 (1.36, 4.61) 0.003
Food allergy : milk only vs no FA L 1.60 (0.79, 3.20) 0.19
Food allergy : egg vs no FA L 1.33 (0.63, 2.79) 0.45
Food allergy : other FA vs no FA - 0.82 (0.47, 1.43) 0.49
Age: 5-y increase = 1.02 (0.81, 1.28) 0.87
Gender : female vs male . 1.07 (0.72, 1.59) 0.74
Race : African American vs Caucasian L] : 1.75(1.16, 2.63) 0.008
Race : African American vs others L 0.96 (0.40, 2.33) 0.93
Asthma : Yes vs no - 1.73 (1.11, 2.70) 0.02
Allergic rhinitis : Yes vs no 1.19 (0.80, 1.78) 0.40
Atopic dermatitis : Yes vs no L] 0.98 (0.64, 1.50) 0.94
OA:SO 1I.0 2?0 4l.0

FIGURE 1 Odds ratios (OR) and 95% confidence intervals (Cl) from logistic regression analysis showing the effect of different subgroups
of food allergy (FA) on food insecurity rates after adjusting for other factors. Odds ratios >1 indicate increased risk of Fl relative to the

comparison group while odds ratios below 1 indicate lower risk of FI

3 | RESULTS

3.1 | Study population

The study population included 325 subjects in the food-allergic
group and 325 subjects in the non-food-allergic group; 33 peo-
ple refused participation in the study. Risk factors and outcomes
were summarized and compared between the two groups (Table 1).
The number of dietary restrictions was expectedly different be-
tween groups (P < 0.001). Younger age (P < 0.001) and differences
in growth parameters were noted in the food-allergic group with
significantly lower height (P < 0.001), weight (P < 0.001), weight Z-
score (P =0.007), BMI (P =0.001), and BMI Z-score (P =0.02). The
most common atopic comorbidities included asthma, allergic rhinitis,
and atopic dermatitis, with asthma (P < 0.001) and allergic rhinitis
(P =0.005) higher in the non-food-allergic group and atopic dermati-
tis (P < 0.001) higher in the food-allergic group.

3.2 | Food insecurity rates among children with
food allergy compared to allergic children without
food allergy

The overall rate of Fl for the study population was 21.5% (140/650);
the rate of very low Fl was 6.8% (44/650). The incidence of Fl (un-
adjusted) was not significantly different between the food-allergic
(22.2%) and non-food-allergic groups (20.9%, P = 0.70). After adjust-
ing for age, gender, race, asthma, allergic rhinitis, and atopic derma-
titis, there was still no significant difference in the prevalence of Fl

rates between groups (OR = 1.30; 95% Cl 0.86-1.96; P = 0.21). A ma-
jority of study food allergy participants (184/325 or 57%) were aller-
gic to milk and/or egg; the remaining 141 participants had other food
allergies. When subgroup analysis was performed, the presence of
milk and egg allergy was associated with increased Fl (OR = 2.5;
95% Cl 1.4-4.6; P =0.003), whereas milk or egg allergy alone had
no significant impact on Fl rates (Figure 1). None of the other food
allergens being avoided (soy, wheat, peanuts, tree nuts, fish, shell-
fish, sesame, beef, pork, chicken, turkey, oat, barley, rye, rice, potato,
corn) were associated with Fl when grouped as “other” foods due to
low prevalence of individual allergens. Additionally, we did not find a
significant difference in weight between the Fl and FS groups; mean
weight (SD) in the Fl group was 35.3 (22.4) kg and 33.3 (20.5) kg in
the FS group (P = 0.35).

African Americans had significantly higher Fl rates when com-
pared to Caucasians (OR=1.75; 95% Cl 1.16-2.63, P=0.008;
Figure 1). The Fl rates were not significantly different between
African Americans and other racial groups (OR = 0.96; 95% Cl 0.40,
2.33). Participants with asthma had increased risk of FI (OR = 1.73;
95% Cl 1.11-2.70, P = 0.02).

Participation in WIC was 27.2% in the FI group (37/136), while
it was only 15.1% (76/504) in the FS group (P =0.001). Similarly,
participation in SNAP was 45.3% (62/137) in the FI group and only
20.5% (104/507) in the FS group (P < 0.001; data not shown). We
further analyzed Fl rates between food-allergic and non-food-aller-
gic participants, after adjusting for WIC and SNAP, and there were
no significant differences in Fl rates (P = 0.29).
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TABLE 2 Estimated means and 95%
confidence intervals for various effects
predicting mean health literacy in a linear
regression model

Variable

Food insecurity
Age

Gender

Food allergy
Race

Caucasian

Other
Asthma
Allergic rhinitis

Atopic dermatitis

WILEY--%

Comparison Difference (95% ClI) P

Yes vs No -0.31(-0.59, -0.03) 0.03
5y older 0.06 (-0.07, 0.04) 0.36
Female vs Male 0.01(-0.23,0.24) 0.95
Yes vs No 0.12(-0.12,0.36) 0.33

Caucasian vs African 1.57 (1.32,1.82) <0.001
American

Other vs African American 0.68(0.12, 1.23)

Yes vs No -0.32(-0.57,-0.07) 0.01

Yes vs No 0.14 (-0.09, 0.38) 0.24

Yes vs No 0.13(0.12,0.38) 0.31

Estimated mean and 95% CI are adjusted for no food allergy, food secure, age 7.3 y, male gender,
Caucasian race, no asthma, no allergic rhinitis, and no atopic dermatitis.

3.3 | Health literacy among families with
food insecurity

Mean HL rates were significantly higher in the FS group (n = 510)
compared to the Fl group (n =140; mean difference = 0.31; 95%
Cl 0.03-0.59; P =0.03; Table 2). However, HL rates were not sig-
nificantly different between food-allergic and non-food-allergic
groups (P = 0.36). HL rates were significantly associated with race
(P <0.001), with Caucasians demonstrating higher overall HL.
Caucasians had on average 1.57 (95% Cl 1.32-1.82) more correct
responses compared to African Americans. Other racial groups
had an average of 0.68 (95% Cl 0.12-1.23) more correct responses
when compared to African Americans. Additionally, Caucasians had
on average 0.89 (95% Cl 0.35-1.43) more correct responses when
compared to other races. HL rates were significantly associated
with asthma (P = 0.01), with non-asthma participants having higher
HL rates than asthma participants (mean difference = 0.32, 95% Cl
0.07-0.57).

3.4 | Quality of life among food-allergic children
with food insecurity

Among food-allergic participants, overall QOL was 0.62 points
better in the FS group than the FI group (95% Cl 0.00-1.23;
P = 0.049) after adjusting for age, gender, race, asthma, allergic
rhinitis, and atopic dermatitis (Table 3). There was a significant
association between race and mean QOL (P =0.003). African
American participants and families had lower QOL scores, indi-
cating better QOL, when compared to both Caucasians (mean dif-
ference = 0.86; 95% Cl 0.29-1.43) and other racial groups (mean
difference = 1.55; 95% Cl 0.39-2.72). When comparing individual
QOL questions, FS participants with food allergy had significantly
better scores than Fl participants with food allergy on questions
related to meal planning for the family (P =0.04) and grocery
shopping (P = 0.01).

TABLE 3 Quality of life of food allergy participants

Quality of life questions Diff (95% Cl) P

Meal planning for my child 0.60(-0.05, 1.25) 0.07
Meal planning for the family ~ 0.71 (0.04, 1.38) 0.04
Grocery shopping 0.84(0.17, 1.51) 0.01
Preparing meals for my child  0.59 (-0.10, 1.29) 0.09
Preparing meals for the 0.50(-0.19, 1.20) 0.15

family
Meals or snacks on the run 0.54(-0.14, 1.21) 0.12

Overall QOL 0.62(0.00, 1.23) 0.049

Estimated mean and 95% Cl are adjusted for food secure, age, gender,
race, asthma, allergic rhinitis, and atopic dermatitis. Lower QOL scores
imply a better quality of life.

4 | DISCUSSION

We sought to examine the association of food allergy with Fl in a
population of allergic children in a tertiary care pediatric center.
Food-allergic children face dietary limitations due to food-restricted
diets, and food insecurity contributes further to potential nutritional
inadequacies. Using the USDA Household Food Security Survey to
identify Fl, our dataindicate that food allergy alone does not increase
the risk of Fl in a population of allergic children. However, families
with children having combined milk and egg allergy had significantly
more Fl than those with only milk or egg allergy. The overall rate
of Flin our tertiary care, subspecialty population was 21.5%, which
is higher than the rate of food insecurity for the state of Arkansas
(17.5%) and nation (12.3%) in the most recent USDA survey.7

Our data indicate that approximately one in five children from our
center with food allergy have Fl, rates higher than state averages,’
and those rates are increased more than twofold among families
with children diagnosed with both milk and egg allergy. These re-
sults are important for clinicians who manage food-allergic patients.

A family's ability to access safe, healthy, allergen-free alternatives in
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the face of limited resources, and Fl is an important consideration
in dietary counseling, education, and management of food allergy.

In this study, FI was associated with lower HL, indicating a
further barrier to assisting food-insecure children and families.
Although there was not a significant association between food al-
lergy and HL, both food-allergic and non-food-allergic participants
with Fl were found to have lower HL. This finding highlights the need
for plain language educational materials and interventions for aller-
gic patients, as well as improvements in allergen quantification in
food manufacturing to better inform the allergic consumer and care
providers about specific allergen content.*

Our results demonstrate that FI households with food-allergic
children have more difficulty in day-to-day tasks (eg, grocery shop-
ping, meal planning) and decreased QOL compared to FS families
with food-allergic children. Interestingly, African American par-
ticipants showed higher Fl, lower HL, but better QOL among the
food-allergic population. There may be other factors, such as social
determinants of health, contributing to these findings among African
Americans with food allergy in this study. The differences noted
between African American and other races may also place African
Americans at increased risk for health disparities or worse health
outcomes.” Findings further demonstrate the need for increased
support for patients and families living with food allergy at risk for
food insecurity, as well as an improved understanding of how food
allergy impacts diverse populations.

There are potential limitations in this study. First, in this cross-
sectional study in a single center, Fl was measured only one time
using the USDA Household Food Security Survey. While the
survey asks participants to reflect over the past month in their
household, there is still potential for recall bias and missed FI.
Additionally, participation in WIC and SNAP programs may be
filling a gap for Fl for some participants leading to underestima-
tion of Fl in our study population. Further, FI may fluctuate over
time due to personal economic drivers. A potential for response
bias is also present, due to the sensitive nature of the information
acquired with caregivers potentially altering answers and impact-
ing Fl rates. An important limitation of this study is the exclusion
on non-English-speaking families due to limited interpreter re-
sources. There is also a likely link between socioeconomic status,
educational level, maternal income, and race, but this information
was not collected in our study. We also did not include infor-
mation about siblings (allergic or non-allergic) in the household
which may also impact food insecurity. Finally, our relatively small
subpopulation of milk- and egg-allergic children may provide sam-
pling bias and highlight the need for larger populations to confirm
the impact of combined milk and egg allergy on Fl as reported.
Specifically, our single-center study may not be widely generaliz-
able but requires further investigation.

Future work should include standard implementation of val-
idated food security screening tools,® especially among allergy
patients in a tertiary care referral center. The importance of edu-
cating families and children with food allergy is an integral compo-
nent of treating food allergy, and those at risk for FI may warrant

additional education, instruction, and assistance in accessing
resources. The potential for limited literacy among food-allergic
populations should be considered when designing interventions.
In a group of children that is already at risk for nutritional inade-
quacies and reduced quality of life, the potential impact of Fl on
the health and livelihood of patients with food allergy demands
further attention.

ACKNOWLEDGMENTS

The authors would like to thank the students and staff members
who assisted with this study including Maria Melguizo Castro, Susan
Dorsey, Jared Hogan, Skylar McGrath, and Mary Price. We are es-
pecially grateful for the patients and parents at Arkansas Children's

Hospital who participated in this study.

CONFLICT OF INTEREST

No conflicts are identified for any authors.

ORCID

Stacie M. Jones https://orcid.org/0000-0003-3491-4815

REFERENCES

1. Boyce JA, Assa'ad A, Burks AW, et al. Guidelines for the diagno-
sis and management of food allergy in the United States: report
of the NIAID-sponsored expert panel. J Allergy Clin Immunol.
2010;126:51-S58.

2. Branum AM, Lukacs SL. Food allergy among children in the United
States. Pediatrics. 2009;124:1549-1555.

3. Gupta RS, Springston EE, Warrier MR, et al. The prevalence, sever-
ity, and distribution of childhood food allergy in the United States.
Pediatrics. 2011;128:e9-17.

4. Stallings VA, Oria MP. Finding a Path to Safety in Food Allergy:
Assessment of the Global Burden, Causes, Prevention, Management,
and Public Policy. Washington, DC: The National Academies Press;
2016.

5. Bollinger ME, Dahlquist LM, Mudd K, Sonntag C, Dillinger L,
McKenna K. The impact of food allergy on the daily activi-
ties of children and their families. Ann Allergy Asthma Immunol.
2006;96:415-421.

6. Johns CB, Savage JH. Access to health care and food in children
with food allergy. J Allergy Clin Inmunol. 2014;133:582-585.

7. Coleman-Jensen A, Gregory CA, Singh A. Household Food Security
in the United States in 2016. Washington, DC: US Department of
Agriculture (USDA); 2017.

8. Anderson S. Core indicators of nutritional state for difficult-to-sam-
ple populations. J Nutr. 1990;120(Suppl 11):1559-1600.

9. Holben DH, American DA. Position of the American Dietetic
Association: food insecurity in the United States. J Am Diet Assoc.
2010;110:1368-1377.

10. Alaimo K, Olson CM, Frongillo EA Jr. Food insufficiency and
American school-aged children's cognitive, academic, and psycho-
social development. Pediatrics. 2001;108:44-53.

11. Belsky DW, Moffitt TE, Arseneault L, Melchior M, Caspi A. Context
and sequelae of food insecurity in children's development. Am J
Epidemiol. 2010;172:809-818.


https://orcid.org/0000-0003-3491-4815
https://orcid.org/0000-0003-3491-4815

WILEY--%

Accessed

DILLEY ET AL.

12. Jyoti DF, Frongillo EA, Jones SJ. Food insecurity affects school chil- 23. Williams MV, Baker DW, Honig EG, Lee TM, Nowlan A. Inadequate
dren's academic performance, weight gain, and social skills. J Nutr. literacy is a barrier to asthma knowledge and self-care. Chest.
2005;135:2831-2839. 1998;114:1008-1015.

13. Knol LL, Haughton B, Fitzhugh EC. Food insufficiency is not related 24. YinHS,Johnson M, Mendelsohn AL, Abrams MA, Sanders LM, Dreyer
to the overall variety of foods consumed by young children in low- BP. The health literacy of parents in the United States: a nationally
income families. J Am Diet Assoc. 2004;104:640-644. representative study. Pediatrics. 2009;124(Suppl 3):5289-5298.

14. Rose-Jacobs R, Black MM, Casey PH, et al. Household food inse- 25. Turner T, Cull WL, Bayldon B, et al. Pediatricians and health lit-
curity: associations with at-risk infant and toddler development. eracy: descriptive results from a national survey. Pediatrics.
Pediatrics. 2008;121:65-72. 2009;124(Suppl 3):5299-S305.

15. Casey PH, Simpson PM, Gossett JM, et al. The association of child 26. http://www.ers.usda.gov/datafiles/Food_Security_in_the_United_
and household food insecurity with childhood overweight status. States/Food_Security_Survey_Modules/hh2012.pdf.

Pediatrics. 2006;118:1406-e1413. May 26, 2014.

16. Dietz WH, Robinson TN. Clinical practice. Overweight children and 27. Weiss BD, Mays MZ, Martz W, et al. Quick assessment of literacy in
adolescents. N Engl J Med. 2005;352:2100-2109. primary care: the newest vital sign. Ann Fam Med. 2005;3:514-522.

17. Metallinos-Katsaras E, Sherry B, Kallio J. Food insecurity is associ- 28. Hintze J. PASS11. Kaysvaille, UT: NCSS L; 2011.
ated with overweight in children younger than 5 years of age. J Am 29. RCoreTeam.R:ALanguage and Environment for Statistical Computing.
Diet Assoc. 2009;109:1790-1794. Vienna, Austria: R Foundation for Statistical Computing; 2013.

18. Casey PH, Szeto KL, Robbins JM, et al. Child health-related qual- 30. Gordon M, Lumley T. forestplot: Advanced Forest Plot Using 'grid"
ity of life and household food security. Arch Pediatr Adolesc Med. Graphics. 1.7.2 ed2017: R package.
2005;159:51-56. 31. Hager ER, Quigg AM, Black MM, et al. Development and validity

19. Black MM, Cutts DB, Frank DA, et al. Special Supplemental of a 2-item screen to identify families at risk for food insecurity.
Nutrition Program for Women, Infants, and Children participa- Pediatrics. 2010;126:e26-e32.
tion and infants' growth and health: a multisite surveillance study.

Pediatrics. 2004;114:169-176.

20. Services USDoHaH. Healthy People 2010. Washington, DC: U.S. How to cite this article: Dilley MA, Rettiganti M, Christie L, et
Department of Health and Human Services; 2000. . . .

21. Baker DW, Parker RM, Williams MV, Clark WS, Nurss J. The rela- al. Impact of food allergy on food insecurity and health literacy
tionship of patient reading ability to self-reported health and use of in a tertiary care pediatric allergy population. Pediatr Allergy
health services. Am J Public Health. 1997;87:1027-1030. Immunol. 2019;30:363-369. https://doi.org/10.1111/pai.13019

22. Gazmararian JA, Williams MV, Peel J, Baker DW. Health lit-

eracy and knowledge of chronic disease. Patient Educ Couns.
2003;51:267-275.


http://www.ers.usda.gov/datafiles/Food_Security_in_the_United_States/Food_Security_Survey_Modules/hh2012.pdf
http://www.ers.usda.gov/datafiles/Food_Security_in_the_United_States/Food_Security_Survey_Modules/hh2012.pdf
https://doi.org/10.1111/pai.13019

