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Abstract Despite evidence that food insecurity negatively

impacts child health, health care providers play little role in

addressing the issue. To inform potential primary care inter-

ventions, we sought to assess a range of challenges faced by

food insecure (FI) families coming to an urban, pediatric

primary care setting. A cross-sectional study was performed

at a hospital-based, urban, academic pediatric primary care

clinic that serves as a medical home for approximately 15,000

patients with 35,000 annual visits. Subjects included a con-

venience sample of caregivers of children presenting for

either well child or ill care over a 4 months period in 2012. A

self-administered survey assessed household food security

status, shopping habits, transportation access, budgeting pri-

orities, and perceptions about nutrition access in one’s com-

munity. Bivariate analyses between food security status and

these characteristics were performed using Chi square sta-

tistics or Fisher’s exact test. The survey was completed by 199

caregivers. Approximately 33 % of families were FI; 93 %

received food-related governmental assistance. FI families

were more likely to obtain food from a corner/convenience

store, utilize food banks, require transportation other than a

household car, and prioritize paying bills before purchasing

food. FI families perceived less access to healthy, affordable

foods within their community. Thus, FI families may face

unique barriers to accessing food. Knowledge of these barriers

could allow clinicians to tailor in-clinic screening and create

family-centered interventions.
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Abbreviations

FI Food insecure

USDA US Department of Agriculture

WIC Special Supplement Nutrition Program for Women

Infants Children

SNAP Supplemental Nutrition Assistance Program

NSLP National School Lunch Program

FS Food secure

PPC Pediatric primary care

IQR Interquartile range

Introduction

Food security is defined by the US Department of Agri-

culture (USDA) as ‘‘access by all people at all times to

enough food for an active, healthy life.’’[1] In 2011,

20.6 % of households with children in the United States

experienced food insecurity at some point in the preceding

year [2]. Childhood food insecurity has been associated

with negative health and development outcomes including

more frequent common illnesses [3], iron-deficiency ane-

mia [4], overweight or obese status [5, 6], increased
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likelihood of hospitalization [7], increased risk of devel-

opmental delays [8], and lower physical and psychosocial

functioning [9].

Food insecurity is primarily driven by financial con-

straints, and although participation in food benefit pro-

grams such as the Supplemental Nutritional Assistance

Program (SNAP), Special Supplemental Nutrition Program

for Women, Infants and Children (WIC), and National

School Lunch Program (NSLP) provides some relief,

studies have shown that participation does not eradicate the

problem [10–12.] While financial constraints directly affect

food purchasing power, related constraints and barriers

may also affect access to affordable, high-quality food. As

a result, food insecure (FI) families often rely on inex-

pensive, energy dense foods and have lower consumption

of fresh fruits and vegetables overall [13–15.]

Few studies have assessed the different challenges

faced by FI and food secure (FS) families in providing

adequate nutrition and none, to our knowledge, have

examined them in the context of a pediatric primary care

(PPC) encounter. This study aimed to compare charac-

teristics of FI and FS populations and describe barriers to

accessing healthy food for FI families within one PPC

center. Specifically, we sought to better understand where

FI families obtain food, modes of transportation used to

access food, budgeting priorities, and perceptions about

the food environment in one’s community. A better

understanding of such characteristics could help to

improve strategies to identify FI families and create or

modify interventions in a way that is more tailored to the

specific barrier or need that is faced.

Methods

Study Design and Data Collection

A cross-sectional study was performed at the PPC Center, a

hospital-based, urban, academic PPC clinic that serves as a

medical home for approximately 15,000 patients with

35,000 visits annually. A convenience sample of caregivers

of children present for either well child or ill care com-

pleted a self-administered survey over a 4 months period in

2012. Participation was voluntary, and all English-speaking

caregivers were eligible. The study was limited to English-

speaking caregivers; \3 % of the clinic’s population was

excluded as a result. Patient demographic information

including age, gender, race, and insurance status was

extracted from the electronic medical record, Epic (Epic

Systems Corporation, Verona, Wisconsin). The study was

reviewed by the Cincinnati Children’s Hospital Medical

Center Institutional Review Board and determined to be

exempt.

Survey Development

A 43-question survey was developed to assess food secu-

rity status, access to food stores, and perceived barriers to

obtaining food for one’s household. Initial survey questions

addressed demographic information. Caregivers complet-

ing the survey were queried on their relationship to the

patient being seen, their age, the number of children and

adults living within their household, their educational

attainment, and whether their child or household received

governmental benefits through SNAP, WIC, or NSLP. The

survey included 11 questions from the USDA’s Food

Security Core-Module Questionnaire, including the stan-

dard 6-item indicator set for classifying households by

food-security-status-level [1.] Consistent with the USDA’s

classification criteria using the standard 6-item indicator

set, we classified a household as having ‘‘low’’ food

security if the respondent answered in the affirmative to

2–4 of the 6 questions, while households with affirmative

answers to 5–6 of the questions were classified as having

‘‘very low’’ food security. Households with ‘‘low’’ and

‘‘very low’’ food security were grouped together and were

defined as FI.

The next section of the survey focused on food shopping

habits and barriers to accessing food using a set of ques-

tions developed de novo. Participants were asked where

they obtained their household’s food; response options

included supermarket chain, wholesale chain, small

neighborhood grocery store, corner/convenience store,

food bank/pantry, or other. They were first asked to select

all places from which they obtain food and then to select

the one place from which they get the majority of their

household’s food. Participants’ reasons for choosing a

particular food store were assessed and options included

proximity to home, accessible to the bus line, convenience,

low cost, wide variety, or other. Survey respondents were

then asked about the mode of transportation used to get to

their chosen food store with possible answers including

household car, a car borrowed from family/friend/neighbor,

a ride from family/friend/neighbor, the bus, walking, a taxi,

or other. They were also asked the amount of time required

to travel to the food store, and how frequently they go to

the store for food. To gauge participants’ level of support

and connectedness and coping strategies they were asked

whether they had family and/or friends that they could

count on to feed their family for a day. Participants were

also asked about their household budgeting strategies and

priorities (i.e., places where they spend their money first,

such as on food, rent, utilities, etc.).

The survey’s final section addressed the participant’s

perceptions about the food environment within their com-

munity using previously developed questions [16]. The

food environment was assessed through availability of
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fresh and canned fruits and vegetables, and perceived

hunger within the community. Potential barriers to getting

desired food included transportation, number of stores,

affordable healthy choices, and crime. Each question in this

section used a 5-point Likert-based response scale where 1

indicated strong disagreement and 5 strong agreement.

Analysis

Descriptive statistics were used to report baseline sample

characteristics as well as prevalence of USDA-defined

household food insecurity. Bivariate analysis of food

security status and food shopping habits, barriers to

accessing food, and respondent’s perception of their com-

munity’s food environment were performed. Associations

were assessed using Chi square statistics or Fisher’s exact

test.

Analyses were performed using SAS statistical software

(version 9.3, Cary, NC). Survey data was captured using

Research Electronic Data Capture (REDCap), a secure,

web-based application [17].

Results

A total of 247 caregivers were approached and 200 (81 %)

completed the survey. One caregiver completed two sur-

veys during two separate clinic visits, and the second sur-

vey was excluded from our analysis making the total

number of completed surveys used for analysis 199. The

median caregiver age was 27 years [interquartile range

(IQR) 23–32]. The children of the caregivers were 56 %

male, 74 % African American, and 22 % Caucasian with a

median patient age of 2.1 years (IQR 0.6–6.2) (Table 1).

Eighty-nine percent of children were publicly insured. A

total of 73 % received SNAP, 59 % received WIC, and

58 % received NSLP. Children for whom surveys were

completed were demographically equivalent to the patient

population cared for at the PPC clinic.

Thirty-three percent of caregivers lived in households

classified as FI. Caregivers in FI households were signifi-

cantly more likely to report that there was at least 1 day in

the past 30 days when their household did not have enough

food to make a meal and did not have money or govern-

mental benefits to buy food (Table 2). Additionally, care-

givers in FI households were more likely to report,

compared to those in FS households, that at some point in

the last year their children were not eating enough food (53

vs. 8 %, p \ 0.0001) and that some went an entire day

without eating (6 vs. 0 %, p = 0.01) because there was not

enough money to buy food. They were also significantly

more likely to rely on low-cost food to feed their children

(69 vs. 14 %, p \ 0.0001).

Food shopping habits and transportation modes differed

significantly between FI and FS households. While the

majority of caregivers (97 %) reported primarily shopping

for food at a supermarket, FI households, compared to FS

households, were more likely to buy some portion of the

household’s food from a convenience/corner store and get

food from a food bank four or more times per year

(Table 3). Additionally, caregivers from FI households

were significantly more likely to use transportation other

than a household car to get to the supermarket and report

that transportation was a barrier to eating healthy. Although

it did not reach statistical significance, shoppers in FI

households were more likely to travel more than 15 min to

the food store (p = 0.14).

Purchasing food was not always the first priority for FI

household budgets; when money was limited, paying rent/

mortgage, utilities, transportation costs, and phone service

were often of higher priority (Table 3). Budgeting concerns

involving food purchases were much more common in FI

households compared to FS households (70 vs. 18 %,

Table 1 Demographic information for children and caregivers

(N = 199)

Characteristic N %

Relationship to child

Mother 171 85.9

Father 14 7.0

Other 14 7.0

Parent education

Less than high school degree 25 12.8

High school degree or equivalent 65 33.3

Some college 69 35.4

College degree 36 18.5

Child gender

Male 112 56.3

Female 87 43.7

Child race/ethnicity

Black or African American 147 73.9

White or caucasian 43 21.6

Other 9 4.5

Medical insurance

Public 178 89.4

Private 12 6.0

Self-pay/unknown 9 4.5

Supplemental food benefit program participation

Supplemental Nutrition Assistance Program (SNAP) 146 73.4

Women Infants Children (WIC) 118 59.3

National School Lunch Program (NSLP) 115 58.4

Food security status

Food insecure 66 33.2

Food secure 133 66.8
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p \ 0.0001). Twenty-five percent of caregivers in FI

households, compared to 4 % in FS households, reported

that there was nobody that they could count on to feed their

family for a day if they ran out of food (p \ 0.0001).

Perceptions of the food environment in one’s community

varied between caregivers of FI and FS households. A sig-

nificantly higher percentage of caregivers in FI households

did not believe there were enough food stores, did not feel that

they are able to get the types of food they wanted, and felt that

healthy food choices were not affordable in their community

(Table 3). Respondents from both FI and FS households

believed people in their community were going hungry.

Discussion

Food insecurity is widespread in the United States despite its

known detrimental impact on child health and development.

One-third of households in our PPC clinic were FI, higher

than the national average, despite the fact that 93 % of the

entire population received at least one form of governmental

assistance related to food (SNAP, WIC, NSLP). A better

understanding of barriers and challenges faced by FI fami-

lies could help to inform and tailor screening and inter-

vention practices in PPC clinics such as our own.

Caregivers in FI households face many challenges trying

to provide nutritious food for their family. While the vast

majority of caregivers (97 %) primarily purchased food from

a supermarket, FI families were more likely to utilize other

sources of food such as convenience/corner stores and food

banks. Convenience stores may be more readily available to

residents in urban neighborhoods than supermarkets [18–

20], but they typically have higher prices [20] and do not

routinely stock healthy foods such as fresh fruits and vege-

tables [19–23]. Increasing the variety of fruits and vegetables

available at a convenience store increased the odds that FI

and low-income customers actually purchased such fresh

produce [24]. Recognizing where families obtain food and

acquiring knowledge about the quality of food available for

purchase could be an opportunity for both in-clinic assess-

ments as well as community-level advocacy.

Transportation was a barrier to obtaining food for FI

households. Our FI families were less likely than FS families

to use a household car to get to the food store; instead they

relied on public transportation, transportation from non-

household members, taxis or walking. Families who depend

on public transportation or others’ cars, either by borrowing or

getting a ride, have less flexibility in choosing when and

where they obtain food and the quantity and types of food they

Table 2 Child-related food insecurity characteristics

Food

insecure

N = 66

Food

secure

N = 133

P-value

On at least 1 day in the past

30 days, our household did not

have food to make a meal or

money, SNAP or WIC to get

food

53 8 \0.0001

In the past 12 months, my child

was not eating enough because

I/we couldn’t afford enough

food

21 0 \0.0001

In the past 12 months, my child

did not eat for a whole day

because there wasn’t enough

money for food

6 0 0.01

In the past 12 months, we relied

on only a few kinds of low-

cost food to feed the children

because we were running out

of money to buy food

69 14 \0.0001

SNAP Supplemental Nutrition Assistance Program, WIC Special

Supplement Nutrition Program For Women Infants Children

Table 3 Differences in characteristics of food insecure households

compared to food secure households

Food

Insecure

N = 66

(%)

Food

Secure

N = 133

(%)

P-value

Shopping habits

Get food from convenience/

corner store

20 9 0.03

Get food from food bank C4

times/year

46 12 \0.0001

Transportation

Do not use household car to get

to food store

48 20 \0.0001

Transportation is a barrier to

eating healthy

19 6 0.006

Travel [15 min to food store 18 11 0.14

Strategies

Budgeting priority

Rent/mortgage 50 16 \0.0001

Utilities 32 11 0.0004

Transportation 24 8 0.001

Phone bill 9 3 0.06

Do not have budgeting

concerns

18 70 \0.0001

Perceptions

There are not enough food stores

in my community

35 16 0.0003

I am not able to get the types of

food I want in my community

44 13 \0.0001

Healthy food choices in my

community are not affordable

37 20 0.01

People in my community are

going hungry

48 40 0.45
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purchase during a shopping trip [11, 25]. Without a household

car, families may need to time shopping trips, either based on

availability of a ride or the timing of public transportation,

which may be an inconvenience. Although one may schedule

a more convenient shopping trip by paying for a taxi, the

expense of such a trip likely makes it impractical for most

families. Walking to the store may be a convenient option for

those who live close to the food store but limits the amount one

may purchase.

The limited flexibility associated with transportation

difficulties can be problematic for a family trying to maxi-

mize their food purchasing power by shopping at stores with

less expensive, high-quality food. Often, the store with the

best prices or most variety is not the one closest to home, and

with inflexible transportation, a family may be forced to

make sub-optimal food purchasing choices [25]. For exam-

ple, a shopper who is dependent on someone else’s car or a

taxi may make infrequent trips to the store and be forced to

buy in bulk; this pattern, while likely less expensive may

limit the amount of fresh produce purchased to avoid food

spoiling. Alternatively, someone who relies on public

transportation or walking may shop more frequently due to

limited carrying capacity; this shopper may be more likely to

buy fresh produce but is also likely to pay higher unit costs

[25] and spend more money overall. Knowledge of where

families shop and their mode of transportation could there-

fore be relevant to in-clinic guidance. This may also repre-

sent an area in which pediatricians can serve as advocates,

influencing neighborhood development and planning.

FI households must prioritize spending to make ends

meet; other bills may take priority over buying food. In our

study, rent/mortgage and utilities were the most common

bills prioritized over purchasing food. Others have shown

that the odds of food insecurity increase for families with

housing costs[30 % of their income [26]. For some, food

spending may fall below the cost of a basic nutritious diet

as housing costs rise [27]. Additionally, as utility costs vary

with the season, so do food expenditures for low-income

households. Low-income families reduce their food

expenditures by approximately the same amount that they

increase fuel expenditures during cold-weather months, the

‘‘heat or eat’’ phenomenon [28]. It is important for clini-

cians to consider such variations in spending and screen

accordingly, maximizing the opportunity to connect fami-

lies with pertinent resources.

Caregivers in FI households have different perceptions

of their own community than those in FS households. FI

caregivers were twice as likely to report not having enough

food stores in their community and three times more likely

to report that they could not get the food they want in their

community. Interestingly, it is debatable whether better

physical access to food can alleviate food insecurity for

families with resource constraints [29]. Kirkpatrick and

Tarasuk found no association between families living

within 2 km of a supermarket and whether they were FI.

Overall, our survey respondents recognized that hunger

was an issue within their community, a perception that did

not differ significantly between FI and FS respondents.

There were limitations to our study. First, this was a con-

venience sample of English-speaking caregivers. Given a

similar demographic profile to the clinic population as a

whole, and given that non-English speakers make up\3 % of

our clinic population, we do not expect it to have greatly

impacted our results. Second, this survey was conducted at a

single clinic site with a modest sample size, making it less

generalizable. Third, given its cross-sectional design, we

cannot conclude that the barriers identified caused the food

insecurity. Finally, this study demonstrates reported food

shopping habits and not actual purchases. Therefore, we

cannot make conclusions on the nutritional quality of food

actually procured.

As we better understand how FI and FS households

differ, it is imperative for clinicians to enhance screening

practices to both identify food insecurity and elicit specific

barriers. Clinicians then need to have on hand clinic- and

community-based resources aimed at improving food

access. They may benefit from strengthened partnerships

with and/or knowledge of community organizations poised

to intervene (e.g., food banks, neighborhood-based farm-

ers’ markets, community gardens, etc.) [30–32]. Clinicians

could also engage in community-level advocacy aimed at

enhancing convenient and effective public transportation

that may benefit their patient population.

Conclusions

Families in our urban, underserved PPC clinic were more

likely to be FI than the national average despite the vast

majority receiving food-related public benefits. FI house-

holds in this urban PPC population face a unique set of

barriers to accessing nutritious food that include limited

access to transportation, financial constraints related to

paying bills, and perceived impediments within their

community’s food environment. Knowledge of such bar-

riers could allow clinicians to improve screening and create

family-centered interventions in ways that more effectively

meet individual patient and family needs.
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