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ABSTRACT

BACKGROUND: Despite the growing interest in screening for
food insecurity in the clinical setting, little evidence exists
regarding screening formats that maximize disclosure and
caregiver comfort.

MEeTHODS: In this randomized trial, we asked English-speak-
ing adult caregivers of pediatric patients in the emergency
department at an urban, freestanding children’s hospital to
complete a validated, 2-question screen for food insecurity.
Respondents were assigned via block randomization to com-
plete the survey by either verbal interview or electronic tablet.
Caregivers reported the perceived importance of the screening
questions, comfort level with screening in the emergency
department or in their child’s primary care site, and their pre-
ferred screening modality.

REesuLTs: Of the 1818 participants, 20.6% screened positive
for food insecurity. There was a significantly higher rate of
reported food insecurity for those screened by tablet (23.6%)
compared to those screened verbally (17.7%) (P =.002). Of
those who had a preference of screening modality, 83.2% of

all participants and 84.5% of patients reporting food insecurity
preferred the tablet-based screen over verbal interview. Over-
all, more participants reported comfort completing the screen
in the emergency department compared to their child’s
doctor’s office; however, comfort in both of these setting was
rated highly (86.1% vs 80.2%; P < .001).

CONCLUSIONS: Although both verbal interview and tablet-
based screening modalities were effective in identifying food
insecurity, tablet-based screening had a higher disclosure
rate and was the participants’ preferred screening method.
There is a high level of comfort with screening regardless of
clinical setting; it is possible that an added level of anonym-
ity in the emergency department enhanced participants’ com-
fort levels.
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WHAT's NEW

This study compares food insecurity disclosure rates
for face-to-face interviews versus electronic formats
and explores caregiver preferences regarding screen-
ing modality and location in a large, urban pediatric
emergency department.

CHILDREN ARE DISPROPORTIONATELY affected by the
rise in poverty rates in the United States. Economic hard-
ships can compromise their development, negatively
affect their overall health, and adversely affect their abil-
ities to succeed in school and in life."™ Food insecurity
(FI)—the limited or uncertain availability of nutrition-
ally adequate or safe foods—although strongly associ-
ated with poverty, is an independent predictor of poor
health outcomes for children.” FI experienced in child-
hood is associated with poorer overall heath, increased
hospitalizations, and increased rates of anxiety, aggres-
sion, anemia, asthma, and cognitive delay, among other
health outcomes.””'* Unfortunately, a large proportion
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of American children experience FI, and it often goes
unnoticed.'* Currently, food insecurity in Philadelphia
County affects 21.7% of children, exceeding the national
average of 16.5%.'>'°

The emergency department (ED) of an academic med-
ical center often serves as a point of care entry for
impoverished and high-risk families.'’~ ' Despite grow-
ing interest in the health care system’s ability to address
social determinants of health (SDH), little is known
about food insecurity screening in the pediatric ED. The
American Academy of Pediatrics and the Academic
Pediatric Association have recommended FI screening in
all pediatric settings.””?' The implementation of these
recommendations has been difficult, particularly in the
ED, because of medical provider concerns with time,
limited knowledge of local resources, and the possibility
of patient and provider discomfort with screening.””
Additionally, only limited data are available with regard
to how to implement FI screening in practice in a way
that maximizes elicitation of social need while ensuring
patient and family comfort.””
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In order to compare modalities for FI screening in the
pediatric ED, this prospective randomized study com-
pared face-to-face verbal screening to screening using a
tablet computer with an optional audio-assist, applying a
validated, 2-question screen for food insecurity. We also
collected information regarding caregiver comfort with
screening by modality and location.

METHODS

SETTING, PARTICIPANTS, AND ELIGIBILITY CRITERIA

Participants were drawn from a consecutive sample of
adult caregivers accompanying pediatric patients in the
ED of a large, urban children’s hospital in Philadelphia.
According to internal review, in 2017 this ED saw 66,952
unique patients over a total of 99,369 encounters. Of
these, 55% were African American and 9% Latino; 3%
were non-English speaking. Prior to initiation of the study
procedures, no food insecurity screening or referral proto-
col was in place. Eligibility criteria for participation
included English-speaking caregivers presenting with
patients who were <18 years of age, were in non-critical
condition, and were not previously enrolled. Patients who
were triaged to the fast-track, low-acuity section of the
ED were excluded in order to ensure a representative sam-
ple of the general ED patient population.

Stupy DesiGN AND PROCEDURES

This was a prospective, randomized trial designed to
compare verbal and tablet-based screening for food inse-
curity and explore caregiver preferences regarding
screening modality and location. Four-hour periods were
pre-assigned between the hours of 8 am and 11 pMm,
7 days a week, from June to November 2017, for study
recruitment. Caregivers were approached in room order
(1 through 47), and an attempt was made to enroll all eli-
gible patients. Because patients are randomly allocated
to rooms, the ordinal approach was expected to ensure
consecutive sampling while minimizing selection bias.
Caregivers meeting eligibility criteria were verbally con-
sented for participation using the language contained in
the Appendix. Consenting participants were assigned to
a study group using block randomization that was prede-
termined and allocated by a computer program (RED-
Cap).”* Participants completed a 2-question validated FI
screen either by face-to-face interview or via tablet-
based self-completed questionnaire with an optional
audio-assist offering text-to-voice functionality. Face-
to-face interviews were performed by research assistants
with training in medical interviewing techniques. Those
randomized to the tablet-based group were given a brief
tutorial regarding use of the tablet and text-to-voice
functionality. A brief survey assessing comfort and pref-
erences regarding screening location and modality, as
well as demographic information, followed the FI screen
by the corresponding modality. Questionnaires were
completed in individual clinical rooms between medical
evaluations, during waiting periods, or after discharge.
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Identical surveys were used for both arms and were writ-
ten at the fifth-grade reading level. All study procedures
were conducted on a designated study iPad (Apple Inc.;
Cupertino, Calif), and information was recorded directly
into REDCap. Following completion of the question-
naire, the research assistant provided all respondents
with a paper-based list of food resources that included
information regarding federal programs, local emer-
gency food assistance, and free and reduced-price pro-
duce. Participants screening positive for FI were also
given the option of direct contact by a food resource
agency that could assist with enrollment in federal pro-
grams and provide navigation to emergency food assis-
tance after the ED visit; this option was provided for
positive screens in the same modality as the question-
naire. Per the hospital’s routine protocol, a social worker
was always available on premises to assist families by
request. All study procedures were deemed exempt from
review by the hospital’s Committee for the Protection of
Human Subjects.

MEASURES

PARTICIPANT DEMOGRAPHICS

We collected information on each patient regarding their
age and level of acuity based on the 5-level Emergency
Severity Index (ESI) system.”> Respondents self-reported
race and ethnicity.

Foob InsecuriTy REPORTING

We measured food insecurity using the validated
2-question Hunger Vital Sign screening tool.”® Partici-
pants responded yes or no to these statements: 1)
“Within the past 12 months, we worried whether our
food would run out before we got money to buy more,”
and 2) “Within the past 12 months, the food we bought
just didn’t last and we didn’t have money to get more.”

ComFORT WiTH SCREENING MODALITY

Respondents rated their comfort with this screening pro-
cess in the ED and expected comfort level with the same
screen in their child’s doctor’s office. The Likert-scale
options were “strongly disagree,” ‘“disagree,” “neutral,”
“agree,” and “strongly agree.” Information was not collected
regarding current screening practices in the primary care set-
ting. Participants were asked which modality would make
them feel most comfortable and had the following options
from which to choose: “on an iPad/tablet,” “by talking with
a health care provider,” or “I would feel just as comfortable
with either.”

DaTta ANALYSIS

Sample size calculation was based on a 2-sided Fish-
er’s exact test comparing 2 independent proportions with
a type I error rate of .05. With a targeted sample size of
1808, the study had 80% power to detect a 5% difference
in the rate of disclosed FI by screening modality. Likert
responses were coded in a binary format (“‘agree” or
“strongly agree” vs any other response) to indicate
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comfort with screening. Chi-square tests were used to
compare tablet-based and verbal screen groups with
regard to their comfort level with screening modality
and screening location. We also compared these out-
comes for those who reported FI and those who did not.
Statistical analysis was performed using SPSS Statistics
21.0 (IBM; Armonk, NY) and Stata 14.2 (StataCorp;
College Station, Tex).

REesuLTs

Of the 2154 patients who were approached, 130 were
excluded because no caregiver was present, and 204
(10%) refused. Ultimately, 1820 caregivers were random-
ized, 910 to each group. Two tablet-based questionnaires
(0.2%) were incomplete, leading to an overall response
rate of 89.9% of eligible respondents (Figure). There were
no significant differences in age, race, ethnicity, or triage
level of acuity between groups (Table 1).

Of the 1818 participants, 20.6% screened positive for
FI. A higher rate of FI was reported for those screened by
tablet compared to those screened verbally (23.6% and
17.7%, respectively; P =.002). There were no significant
differences in patient age or level of acuity between FI
and non-FI groups. Rates of reported FI were higher
among caregivers who identified as Black/African Ameri-
can or as Hispanic or Latino, as well as when race was not
listed or if ethnicity was unknown/not reported. Rates of
reported FI were lower among caregivers identifying as
white and not Hispanic or Latino (Table 2).

Of the 614 (33.8%) caregivers who expressed any pref-
erence of screening modality, 83.2% preferred the tablet-
based screen over verbal interview; 84.6% of those with
FI reported a similar preference (Table 3). A slightly
greater proportion of participants reported comfort com-
pleting the screen in the ED compared to their child’s
doctor’s office; however, comfort in both of these settings
was rated highly (86.0% vs 80.1%; P < .001). Similar
findings were noted for the subpopulation reporting FI
(77.6% vs 70.7%; P =.03) (Table 4).

2154
Eligible
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Discussion

With increasing recognition of the importance of FI and
other SDH, there is a growing need for evidence regarding
how to most effectively and efficiently identify social risk
within medical settings. Maximizing the caregiver com-
fort and acceptability of screening mechanisms may
enhance the accuracy of information collected. Specifi-
cally, the perceived anonymity of screening—such as
occurs with the use of electronic tablet-based self-report-
ing—may improve disclosure and serve to enhance partic-
ipant comfort. This study found that there is an overall
high rate of acceptability with FI screening in a pediatric
ED and that caretaker comfort levels and disclosure of
social risk are higher with tablet-based screening com-
pared to verbal screening.

Because FI is a potentially stigmatizing condition, it
may elicit concerns regarding social desirability in
responses depending on format of screening. In agreement
with our study findings, previous studies on intimate part-
ner violence and substance use have shown that elec-
tronic-based screening is acceptable to caregivers and
results in equal or greater disclosures.”’** Caregivers
have reported discomfort with discussing social risk in
front of their children and concerns about the potential
involvement of Child Protective Services upon disclosure
of FI. Discomfort with disclosure has been shown to be
most prevalent among those with the highest social risk.”’
Similarly, prior literature has explored provider-level con-
cern regarding FI screening, including patient discomfort
or stigmatization and the time and ability to address social
risk, once identified.’ Providers have also reported the
time required for screening as a barrier.”’ Tablet-based
screening may help ameliorate these concerns, provide
similarly accurate responses, and align well with both par-
ticipant and provider preferences.

Although the majority of the literature regarding
social risk screening focuses on routine medical visits,
our study demonstrates that the ED is an acceptable
screening location and may in fact be preferred by

1820
Randomized
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Figure. Study flow diagram.
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Table 1. Characteristics of Participants by Study Arm
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Total (N =1818)

Verbal (n=910)

Tablet (n=908)

Patient age, mean (standard deviation) 10.04 yr (6.9) 10.12yr (6.9) 9.96 yr (6.9)
Race, n (%)
American Indian/Alaska 16 (0.9) 3(0.3) 13(1.4)
Asian 73 (4.0) 39 (4.3) 34 (3.8)
Hawaiian/Pacific Islander 4(0.2) 2(0.2) 2(0.2)
Black/African American 764 (42.0) 397 (43.7) 367 (40.5)
White 783 (43.1) 383 (42.1) 400 (44.2)
More than 1 race 64 (3.5) 29 (3.2) 35 (3.9)
Not listed 111 (6.1) 56 (6.2) 55(6.1)
Ethnicity, n (%)
Hispanic or Latino 150 (8.3) 76 (8.4) 74 (8.2)
Not Hispanic or Latino* 1583 (87.1) 817 (90.0) 766 (84.5)
Unknown/not reported*” 81 (4.5) 15(1.7) 66 (7.3)
Level of acuity, n (%)
1 (sickest) 4(0.2) 1(0.1) 3(0.3)
2 642 (35.3) 332 (36.7) 308 (33.9)
3 925 (50.9) 447 (49.1) 478 (52.6)
4 236 (13.0) 120 (13.2) 116 (12.8)
5 (least sick) 11 (0.6) 8(0.9) 3(0.3)
*P<.01.

caretakers. We anticipate—similar to the mechanism
described above—that the anonymity inherent to being a
patient in the ED may serve as a protective factor for
families, improving comfort with reporting social risk.
This is particularly valuable, as families presenting to
the ED have a higher rate of social risk and lower access
to primary care, in addition to an increased wait time,
thus increasing the feasibility of screening as compared
to other clinical settings.”>”* Our study showed rates of
FI concordant with citywide reports, along with low
non-response and refusal rates, further supporting the
feasibility of screening in the ED and acute care setting.
To our knowledge, this was the first study of FI or SDH
screening to be undertaken with the intention of obtaining
a representative sample of caretakers of pediatric ED

Table 2. Demographics by Reported Food Insecurity

patients across all levels of acuity. This allowed us to
compare the ESI triage level among patients whose care-
givers reported FI. Although it is frequently expected that
social need such as FI is associated with higher rates of
ED utilization for non-urgent complaints,34 the results of
our study do not support this notion as we found no differ-
ence in rates of FI based on ESI. This suggests the need
for universal screening and intervention rather than tar-
geted screening for patients and families who use the ED
for non-urgent complaints.

STRENGTHS AND LIMITATIONS

Our large sample size and randomized design provide
rigorous and robust evidence of the relative rates of FI

Total (N =1818)

Not Food Insecure
Food Insecure (n = 375) (n=1443)

Patient age, mean (SD) 10.04 yr (6.9) 9.15yr (6.9) 10.27 yr (6.9)
Race, n (%)
American Indian/Alaska 6(0.9) 5(1.3) 1(0.8)
Asian* 73 (4.0) 7(1.9) 66 (4.6)
Hawaiian/Pacific Islander 4(0.2) 1(0.3) 3(0.2)
Black/African American** 764 (42.0) 236 (69.2) 528 (36.7)
White** 783 (43.1) 74 (19.7) 709 (49.2)
More than 1 race 64 (3.5) 7 (4.5) 47 (3.3)
Not listed** 111 (6.1) 35(9.3) 76 (5.3)
Ethnicity, n (%)
Hispanic or Latino™* 150 (8.3) 51(13.6) 99 (6.9)
Not Hispanic or Latino* 1583 (87.1) 298 (79.7) 1285 (89.2)
Unknown/not reported** 81 (4.5) 25(6.7) 56 (3.9)
Level of acuity, n (%)
1 (sickest) 4(0.2) 1(0.3) 3(0.2)
2 642 (35.3) 141 (37.6) 501 (34.7)
3 925 (50.9) 3 (46.1) 752 (52.1)
4 236(13 0) 55 (14.7) 181 (12.5)
5 (least sick) 1(0.6) 5(1.3) 6(0.4)
*P < .05.

**P<.01.
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Table 3. Screening Modality Preferences
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Significance
Verbal, n (%) Tablet, n (%) (P Value)
Participants reporting a preference (N=614)* 103 (16.9) 511 (83.2) P < .001
Food insecure (n=162) 25 (15.4) 137 (84.6) P < .001
Not food insecure (n = 452) 78 (17.3) 374 (82.8) P < .001
*A preference was reported by 614 out of 1818 (33.8%) participants.
Table 4. Comfort with Food Insecurity Screen by Location
Emergency Primary Care Significance
Department, n (%) Provider, n (%) (P Value)
Participants reporting a preference (N = 1818) 1563 (86.0) 1457 (80.1) P < .001
Food insecure (n=375) 291 (77.6) 265 (70.7) P=.03
Not food insecure (n = 1441) 1272 (88.3) 1192 (82.7) P < .001

disclosure for verbal and tablet-based screening. The
low literacy level of the questions and the availability
of audio-assist increase the generalizability of our find-
ings, although we did not directly assess education or
literacy. Enrollment by pre-selected time periods and
consecutive sampling were undertaken to limit selec-
tion bias; ultimately, the study sample reflected a simi-
lar distribution of racial and ethnic diversity of our
urban ED population.

Limitations of the study include the inability to verify
the self-reported data, including actual FI, as well as self-
report of race or ethnicity. Although we interpret the
higher rates of self-reported FI in the tablet-based format
as being suggestive of more honest responses, we cannot
verify this statement. Future studies might consider a
crossover design, with caretakers answering in both for-
mats; however, that method may be impractical to per-
form during a real-time ED visit.

Furthermore, non-English speaking families were
excluded from this study due to the low prevalence in our
ED population. This patient population may be at particu-
lar risk for food insecurity, and we acknowledge that the
exclusion of this population limits the generalizability of
our results. Further research in a more language-diverse
patient population is needed to evaluate screening prefer-
ences among non-English speaking families.

Additionally, we acknowledge that FI is only one of
many social determinants of health. Given that FI has a
validated, highly sensitive and specific screening tool and
well-defined local and federal resources (eg, Supplemen-
tal Nutrition Assistance Program; Women, Infants, and
Children; food pantries), it was our intention to study FI
as a proxy for other SDH. Our data cannot provide defini-
tive evidence for any other social determinants.

Finally, this study focuses on the screening process in
terms of modality and location, without explicit atten-
tion to engagement with resources after screening and
referral and the effect on subsequent FI. We acknowl-
edge that the resources available have limitations in
their abilities to meet the needs of families.”” Addi-
tional work evaluating the acceptability, feasibility,

and effectiveness of interventions to address social
needs in clinical settings is needed before we can sug-
gest broad implementation of FI screening practices.

CONCLUSIONS

Although both verbal and tablet-based screening modali-
ties were effective in identifying FI, tablet-based screening
had a higher disclosure rate and was the participants’ pre-
ferred screening method in a pediatric ED. This suggests
that written, tablet-based screening is a feasible and effec-
tive tool that may allow us to streamline routine inquiry
into FI and possibly other SDH while improving detection
and enhancing patient and provider comfort. Despite a high
level of comfort with screening regardless of clinical set-
ting, it is possible that an added level of anonymity in the
ED can enhance participants’ comfort levels. We hope that
these results help guide the implementation of FI and other
SDH screening and interventions, particularly in the ED
setting.
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