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Abstract

Obijectives: Examining the social risks that influence the health of patients accessing
emergency care can inform future efforts to improve health outcomes. The optimal
modality for screening in the emergency department (ED) has not yet been identi-
fied. We conducted a mixed methods evaluation of the impact of screening modality
on patient satisfaction with the screening process.

Methods: Patients were enrolled at a large urban academic ED and randomized to ver-
bal versus electronic modalities following informed consent. Participants completed
a short demographic survey, a brief validated health literacy test, and a social need
and risk screening tool. Participants were purposively sampled to complete qualitative
interviews balanced across 4 groups defined by health literacy scores (high vs limited)
and screening modality. Quantitative outcomes included screening results and satis-
faction with the screening process; qualitative questions focused on experience with
the screening process, barriers, and facilitators to screening.

Results: Of 554 patients assessed, 236 were randomized (115 verbal, 121 electronic).
Participants were 23% Hispanic, 6% non-Hispanic Black, 58% non-Hispanic White,
38% publicly insured, and 57% privately insured. Two-thirds (67%) identified social
needs and risks and the majority (81%) reported satisfaction with the screening.
Screening modality was not associated with satisfaction with screening process after
adjustment for language, health literacy, and social risk (adjusted odds ratio, 0.74; 95%
confidence interval, 0.32, 1.71).

Conclusion: Screening modality was not associated with overall satisfaction with
screening process. Future strategies can consider the advantage of multimodal screen-
ing options, including the use of electronic tools to streamline screening and expand

scalability and sustainability.
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1 | INTRODUCTION

1.1 | Background and significance

Social determinants of health (SDoH) have been defined as “conditions
in which people are born, grow, work, live, and age, and the wider
set of forces and systems shaping the conditions of daily life.! SDoH
can shape heath for better or worse and determine access to these
resources and to exposures that contribute to health inequities across
individuals and communities.? Adverse social determinants of health
(aSDoH), such as poverty and housing insecurity, can be categorized
as social risk, when measured by screening items, or social need, when
measured by individual preferences, priorities and requests.® Recog-
nizing the impact of SDoH on health services utilization, treatment
adherence, and health outcomes, US health care reform has placed a
growing emphasis on understanding them as drivers of health dispari-
ties in the last decade.*?

The emergency department (ED) is an ideal setting for examining the
impact of SDoH on health outcomes and health service utilization.6-8
Because ED patients are vastly diverse with regard to socioeconomic
demographics and are likely to have higher rates of health-related
social needs, EDs are particularly well-positioned to study and address
social underpinnings of health inequities. Research has shown that rea-
sons for using the ED as a primary access point for health care, even
when insured, include challenges related to low socioeconomic sta-
tus (eg, transportation, work release, and childcare for multiple visits),
greater ability of EDs to meet patient time constraints (eg, single visit or
“one-stop shop” service, 365/24/7 availability), and barriers to primary
care (eg, difficulty keeping appointments, problems with after-hours
coverage, scarcity of urgent appointments).”10 Additionally, the pres-
ence of unmet social needs has been identified as a risk factor for high
ED use!’-13 and yet often these remain unidentified and unaddressed
inthe ED.14

The majority of research to date on screening strategies for identify-
ing aSDoH has been conducted in primary care settings.1>~1” The opti-
mal strategy for aSDoH screening in the ED is not yet known, as some
studies have shown that electronic strategies may be superior, 1817 but
concerns remain about whether disparities in health and digital literacy

may limit the applicability of that strategy within the ED.

1.2 | Goals of this investigation

The purpose of this study was to compare verbal and electronic strate-
gies for screening for aSDoH. Because there are no “gold-standard”
outcomes for ED screening, we chose to complete a mixed-methods
pilot study to use both quantitative (patient satisfaction, as a marker

of willingness to engage in screening) and qualitative (in-depth inter-
views) to assess screening modalities and barriers to screening.

2 | METHODS

2.1 | Study design, setting, and participant
recruitment

Using both quantitative and qualitative methods, the current study
design combines a prospective randomized controlled trial with
a modified grounded theory approach to exploratory qualitative
investigation.2°-22 The study was conducted in the ED of a large
urban academic medical center with >110,000 annual visits from
May through August 2019. ED patients (or parents/legal guardians of
pediatric-age patients) were eligible for study inclusion if they were
English- or Spanish-speaking, >18 years old, and able to consent. Exclu-
sion criteria included: (1) patients unwilling to have an audio-recorded
interview, (2) medically and psychiatrically unstable patients, and (3)
emotionally distressed patients such as those presenting for sexual
assault. Patients who declined to be audio-recorded were excluded to
ensure that all participants enrolled in the trial were equally eligible for

purposive sampling for the qualitative portion of the study.

2.2 | Screening tool

Because this was a pilot study of screening within the health system, we
chose to use the tool that was being implemented elsewhere in the sys-
tem. The tool was developed for the primary care setting by the health
system in which the study was conducted (available in English and
Spanish). This screening tool was designed to identify SDoH related to
9 major categories: transportation, food, housing, ability to pay utility
bills, ability to pay for medications, employment, education, childcare,
and elder care.

2.3 | Intervention protocol

Participants were approached in person and enrolled by a bilingual
research assistant during shifts that were distributed across time of
day and day of week during times when a research assistant was avail-
able. Research assistants introduced their roles in the ED to patients
and reviewed the purpose of the study. Patients were assured that
study participation was entirely voluntary and would have no bear-
ing on their care. To reduce the barriers to participation, the research

assistant completed a verbal consent process with each participant
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followed by a brief demographic questionnaire and an assessment of
health literacy (Newest Vital Sign [NVS]).2% Enrollment and interviews
were conducted either in a private room or private area (hallway space)
within the ED. Through use of a pre-generated random allocation list,
participants were then randomized in a 1:1 ratio to 1 of 2 arms: (1) in-
person or verbal delivery of the social need and risk screening tool, or
(2) iPad self-completion of an electronic version of the tool.

Following completion of the screener, participants completed a brief
verbal post-screening questionnaire to gauge satisfaction with the pro-
cess, the presence of additional social needs and risks not captured by
the screener, and perspectives on social needs and risk screening in the
ED. A subset of participants purposively sampled to balance recruit-
ment across 4 groups defined by health literacy scores (adequate vs
limited) and screening strategy (verbal vs electronic) was invited to par-
ticipate in an additional qualitative interview.

Interview questions were pilot tested and then interviews were con-
ducted by GC, a female master level (MPH) clinical research coordina-
tor, and 2 additional research assistants trained in qualitative methods
and supervised by the study team. Interviews lasted approximately 5-
10 minutes. Participants completing this additional interview received
a $20 gift card to a convenience drugstore chain as compensation for
their time. Interviews were audio-recorded and professionally tran-
scribed. No field notes were taken, no repeat interviews were neces-
sary, no interview transcripts were returned for participant review, and
participants were not asked to provide feedback on findings. This study
was reviewed and approved by the local institutional review board
(protocol 2019P000128) and exempted from further review. The study
was registered prior to initiation of enrollment (NCT03834441).

24 | Outcome measures

The primary quantitative outcome was satisfaction with screening pro-
cess (“Please tell us how satisfied you were with the questionnaire you
just took”) as measured by a 5-point Likert-type scale (5 = Extremely,
4 = Quite a bit, 3 = Somewhat, 2 = A little bit, 1 = Not at all) subse-
quently grouped into a binary measure of “extremely or quite a bit” ver-
sus “somewhat/a little bit/not at all” satisfied.

The qualitative outcomes were obtained through a semi-structured
exploratory interview guide comprised of open-ended questions. The
interview guide was developed to allow the participant and research
assistant the flexibility to explore new themes in the course of the inter-
view. Domains examined included screening preferences and attitudes,
comfort with screening modality, appropriateness of screening in the
ED, facilitators and barriers to disclosure, and missed social needs and

risks (see interview guide in the Supporting Information Appendix S1).

2.5 | Data analysis
Because of the mixed-methods and exploratory nature of this pilot
study, we aimed to enroll 200 patients in the trial portion, and used pur-

posive sampling to determine the qualitative sampling size. Qualitative

The Bottom Line

In a randomized trial of 236 patients, electronic and ver-
bal screening modalities for social risks that influence the
health of patients presenting to the emergency department
(ED) were evaluated. The majority (81%) of patients reported
satisfaction with the screening process, with no preference
toward the delivery method of screening. Two-thirds (67%)
of patients identified social needs and risks, highlighting the
opportunity for screening for social determinants with multi-

modal approaches in the ED.

interviews are continued until thematic saturation is reached; there is
not a pre-determined sample size. Data were collected in the secure
online REDCap system and analyzed using SAS (Cary, NC). Patients
with missing data on the primary outcome or covariates of interest
were excluded. We used standard descriptive statistics to compare
rates of satisfaction with screening process between verbal and elec-
tronic survey groups. Randomized trials are not always free of con-
founding or selection bias.2* Given the anticipated small sample size
in this single-center trial, and the importance of language and literacy
in relation to satisfaction with the screening modality, we adjusted for
health literacy and language, which were chosen a priori as the primary
covariates of interest. No interaction terms were considered. We used
multivariable logistic regression to estimate odds ratios and confidence
intervals for high satisfaction with screening process adjusting for lan-
guage, health literacy, and presence of an aSDoH.

Following review of a subset of interview transcripts, dominant
emergent themes were identified using a modified grounded theory
approach.?> A code book was developed over several iterations using a
hybrid approach?® to ensure the inductive identification of codes and a
deductive development of an organizing framework. All interview tran-
scripts were manually coded independently by 2 research team mem-
bers (MSK and GC, English transcripts). Spanish transcripts (n = 3) were
coded by the 2 members of the research team with fluency (GC and
WMK). Discrepancies in coding were resolved through collaborative

review and consensus.

3 | RESULTS

3.1 | Characteristics of study population

Of atotal of 554 patients assessed for eligibility, 236 (42.6%) were ran-
domized and 318 (57.4%) were excluded. Of the excluded patients, 163
(51%) were excluded before approach or consent, primarily because of
care needs or the patient being discharged before being able to be con-
sented (n = 97). Figure 1 provides the full study flow diagram and rea-
sons for exclusion for all participants. Of those excluded after approach

by a research assistant, the majority (n = 119) were excluded due to
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Assessed for eligibility (n=554)

[ Enrollment ]

Excluded (n=155)

¢ Declined to participate (n=119)

# Stopped during NVS/demo (n=11)

¢ Did not meet inclusion criteria (n=25): mental
status (6), language (12), guardian (7)

v

Prior to approach/consent (n=163)

+ Patient was consistently receiving
care/transferred/moved/discharged prior to
informed consent (n=97)

# Provider advised against approach (n=22)

¢ Other reasons (n=44): high acuity, sleeping, in
pain, without glasses, RA shift ended

Randomized (n=236)

‘ [

Allocation 1

Allocated to electronic survey (n=121)

¢ Received allocated intervention (n=116)

¢ Did not receive allocated intervention (n=5)
Reasons: moved for imaging, iPad misfunction (no note), server
not responding after hit submit, moved for imaging, discharged

Allocated to verbal survey (n=115)
¢ Received allocated intervention (n=112)
+ Did not receive allocated intervention (n=3)
Reasons: transferred, provider entered, too much pain

Follow-Up

1 l

Lost to follow-up (n=6)

Technical difficulties with REDCap form
Discharged post intervention/pre-follow up x3, declined follow up

Lost to follow-up (n=6)

Technical difficulties with REDCap form

Disinterested, Discharge during intervention, moved post
intervention/pre follow up

)

Analysis

) l

Analyzed (n=109)

¢ Excluded from analysis (missing data on key variable) (n=1)

FIGURE 1 CONSORT flow diagram

declining to participate in the study. Of the 236 randomized, 115 were
randomized to the verbal modality and 121 to the electronic modality
arm. Data from 105 of 115 participants randomized to the verbal group
were included in the analysis and 109 of 121 assigned to the electronic
group, with losses due to lost to follow-up and missing data.
Participant mean age was 40 (15) years old, 136 (57%) were female
(of which 72 [63%] were randomized to verbal and 64 [53%)] to elec-
tronic screening), 53 (22%) were Hispanic, 14 (6%) were non-Hispanic
Black, and 137 (58%) were non-Hispanic White. Only 17 (7%) were pri-
marily Spanish-speaking of which 9 (8%) completed the verbal and 8
(7%) completed the electronic screening. More than half of participants
had private insurance (n = 134, 57%) whereas 38% had state/public

insurance (n = 89) and 3% (n = 7) were uninsured/self-pay. A major-

Analyzed (n=105)
¢ Excluded from analysis (missing data on key variable) (n=1)

ity of participants had at least some college education (n = 183, 77%),
whereas 22% (n = 50) had a high school or lower level of education.
Regarding proficiency with health information, 60% (n = 141) had ade-
quate literacy (NVS score, 4-6), whereas 37% (n = 88) had limited lit-
eracy (NVS, score 0-3). Literacy levels were comparable across the
screening modalities. Table 1 provides a comprehensive description of
study participants.

Two-thirds of all participants (n = 158, 67%) had an identified
aSDoH. Food (n = 56, 24%) and housing (n = 44, 18%) were the 2 most
common social needs or risks identified using the established screen-
ing tool. Of the other domains screened, transportation needs (13.2%),
employment assistance (12.3%), and assistance with bills (medication
needs 12.5%, utility needs 11.3%) were also identified though to a
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TABLE 1 Study participant characteristics

Verbal, n (%) or

mean (SD),

Variable (N=115)
Respondent

Patient 66(57)

Parent/Guardian 46 (40)

Missing 3(3)
Age

Mean age, y 41 (15)
Race/ethnicity

Any Hispanic 25(22)

White non-Hispanic 65(57)

Black non-Hispanic 9(8)

Other non-Hispanic 14 (12)

Missing/declined to answer 2(1)
Gender

Male 42 (36)

Female 72 (63)

Other 0(0)

Missing 1(1)
Education

<12y 8(7)

Completed high school 18 (15)

Some college 32(28)

Completed college 33(29)

Graduate degree 22(19)

Missing/decline to answer 2(2)
Health insurance

State or public 43(37)

Self-pay or uninsured 4(3)

Private 64 (56)

Not sure/decline to answer 2(2)

Missing 2(2)
Health literacy (NVS score)

Adequate (scores 4-6) 69 (60)

Limited (scores 0-3) 42(37)

Missing 4(3)
Survey language

English 106 (92)

Spanish 9(8)

Abbreviation: NVS, newest vital sign.

lesser extent. A breakdown of the social needs and risks identified
by screening modality, health literacy, and primary language spoken is
available in Tables 2 and 3.

Following completion of the survey, all participants were asked an
open-ended question to identify social concerns that were not cap-

Electronic, n (%)

or mean (SD), All, n (%) or mean
(N=121) (SD), (N = 236)
85 (70) 151 (64)
36(30) 82(35)
0(0) 3(1)
39(15) 40 (15)
28(23) 53(22)
72(60) 137(58)
5(4) 14 (6)
16 (13) 30(13)
- 2(1)
55 (45) 97 (41)
64 (53) 136 (57)
1(1) 1(1)
1(1) 2(1)
7 (6) 15(7)
17 (14) 35(15)
35(29) 67 (28)
40 (33) 73(31)
21(17) 43(18)
1(1) 3(1)
46 (38) 89(38)
3(2) 7(3)
70 (58) 134 (57)
1(1) 3(1)
1(1) 3(1)
72 (60) 141 (60)
46 (38) 88(37)
3(2) 7(3)
113(93) 219(93)
8(7) 17(7)

tured by the established screening tool. Living conditions and social
situations, such as residential co-inhabitants, domestic violence, mar-
ital/relationship status, dependent status, sexual orientation, gender
identity, occupational difficulties, and immigration issues were iden-
tified, as well as community level factors such as lengthy distances
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TABLE 2 Adverse social determinants of health and satisfaction by screening modality

aSDoH domain

Transportation

Food

Housing

Utility bills

Medications

Employment

Education

Child and dependent
elder care

Screening question

Has lack of transportation kept you
from medical appointments or
from getting medications?

FQ1: Within the past 12 months we
worried whether our food would
run out before we got money to
buy more.

FQ2: Within the past 12 months the
food we bought just didn’t last and
we didn’t have money to get more.

Food insecurity overall

HQ1: What is your housing situation
today?

HQ2: How many times have you
moved in the past 12 months?

HQ3: Are you worried that in the
next 2 months, you may not have
your own housing to live in?

Housing insecurity overall

Do you have trouble paying your
heating or electricity bill?

Do you have trouble paying for
medicines?

Are you currently unemployed and
looking for work?

Are you interested in more
education?

Do you have trouble with childcare
or the care of a family member?

Would you like information today
about any of the following topics?

MACIAS-KONSTANTOPOULOS ET AL.

Response

Yes

No

Missing

Never true
Sometimes/often true
Missing

Never true
Sometimes/often true
Missing

Yes

No

Missing

| do not have housing

I have housing
Missing/decline to answer
2+ times

0-1time

Missing/decline to answer
Yes

No

Missing/decline to answer
Yes

No

Missing

Yes

No

Missing/decline to answer
Yes

No

Missing/decline to answer
Yes

No

Missing/decline to answer
Yes

No

Missing/decline to answer
Yes

No

Missing/decline to answer
None

Atleast 1

Transportation

Paying utility bills

Education

Verbal, n (%),
(N=115)

15(13)
97 (84)
3(3)
92(80)
19(17)
4(3)
94(82)
16 (14)
5(4)
22(19)
88(77)
5(4)
6(5)
105 (91)
4(4)
11(9)
101(88)
3(3)
14(12)
98(85)
3(3)
25(22)
87(76)
3(2)
10(9)
101(88)
4(3)
13(11)
99 (86)
3(3)
14(12)
98 (85)
3(3)
61(53)
51(44)
3(3)
12 (10)
100(87)
3(3)
70(61)
45 (39)
13(11)
15(13)
21(18)

Electronic, n (%),
(N=121)

1
1
1
1
1

0
0]
0
1
9

0
0

4

1
3
5
9
7
1

7

7
7

7

15(12)
(84)
5(4)
84 (69)
32(27)
5(4)
93(77)
23(19)
5(4)
34(28)
82(68)
5(5)
6(5)
(86)
11(9)
11(9)
(85)
(6)
(12)
(82)
(6)
19(16)
92 (
10¢(
15(
97 (
9(
15¢(
97 (
9(
14(

(
6(
61(
53(

(

(

(
7(
93 (
28(

(

(

(

83)

oy &

88)

All, n (%),
(N =236)

30(13)
198 (84)
8(3)
176 (75)
51(21)
9(4)
187 (79)
39(17)
10 (4)
56 (24)
170(72)
10 (4)
12(5)
209 (89)
15 (6)
22(9)
204 (86)
10 (4)
29(12)
197 (84)
10 (4)
44(18)
179 (76)
13 (6)
25 (11)
198 (84)
13 (6)
28(12)
196 (83)
12(5)
28(12)
199 (84)
9(4)
122(52)
104 (44)
10 (4)
19(8)
207 (88)
10 (4)
163 (69)
73(31)
20(8)
20(8)
28(12)

(Continues)
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TABLE 2 (Continued)
Verbal, n (%), Electronic,n (%), All, n (%),
aSDoH domain Screening question Response (N=115) (N=121) (N =236)
Food 16 (14) 10(8) 26(11)
Paying for medications 13(11) 6(5) 19 (8)
Childcare 9(8) 4(3) 13(6)
Housing 16 (14) 10(8) 26(11)
Job search or training 14 (88) 5(4) 19(8)
Care for elder or disabled 12 (10) 1(2) 13 (6)
In the last 12 months, have you None 80 (70) 94 (78) 174 (69)
received assistance from an At least 1 35(30) 27(22) 62(31)
organization or program to help
you with any of the following? Transportation 3(3) 4(3) 7@)
Paying utility bills 9(8) 4(3) 13 (6)
Education 2(2) 4(3) 6(3)
Food 16 (14) 9(7) 25(11)
Paying for medications 8(7) 1(1) 9 (4)
Childcare 3(3) 1(1) 4(2)
Housing 7 (6) 2(2) 9(4)
Job search or training 2(2) 2(2) 4(2)
Care for elder or disabled 7 (6) 2(2) 9 (4)
(Post-screener How satisfied were you with the Extremely/quite a bit 94 (82) 97 (80) 191(81)
questionnaire) questionnaire? Somewhat/alittle/not atall 12 (10) 15(12) 27(11)
Missing 9(8) 9(7) 18(8)

Abbreviation: aSDoH, adverse social determinants of health.

Note: Columns 1, 2, and 3 describe the domain, specific question, and response, respectively; columns 4 and 5 display the comparison by screening modal-
ity while column 6 displays the aggregate data. All questions except those marked (post-screener questionnaire) were asked as part of the initial aSDOH

assessment.

between home and resources (eg, stores), non-availability of home

health aides, and limited space for physical activity.

3.2 | Quantitative outcome: Satisfaction with
screening process

A large majority of participants (n = 191, 81%) reported satisfaction
with the screening process. In total, 94 (82%) in the verbal screening
group reported high satisfaction (extremely or quite a bit satisfied) and
97 (80%) in the electronic group. Screening modality was not associ-
ated with satisfaction with screening process after adjustment for lan-
guage, health literacy, and aSDoH (aOR, 0.74; 95% confidence interval,
0.32, 1.71). Similarly, none of the other variables (language, health liter-
acy, and aSDoH) were associated with high satisfaction with screening
process in the adjusted model (Table 4).

3.3 | Qualitative outcomes

Of the 236 randomized participants, 27 participants across the 4 pre-

determined groups were purposively sampled to complete the qual-

itative interview. Distribution across each sampling group was as
follows: 7 (26%) adequate health literacy (HL)-verbal, 4 (15%) lim-
ited HL-verbal, 7 (26%) adequate HL-electronic, and 9 (33%) limited
HL-electronic. Interview themes included facilitators and barriers to
screening (eg, potential for embarrassment, confidentiality and pri-
vacy concerns, and modality of screening), missed health-related social
needs/risks (eg, interpersonal stressors, domestic violence), and con-
cerns about feasibility of screening (eg, logistics, timing, ED location,
and technical requirements for an electronic modality). Table 5 pro-
vides a sample of quotes illustrative of the emerging themes.

3.3.1 | Theme 1: facilitators and barriers

Regarding privacy, many participants discussed that the electronic sur-
vey might be less embarrassing to complete with more honest answers
provided: “Yeah. | would say maybe written and electronic. | think if
somebody was answering maybe like yes to any of those questions,
it might be embarrassing or they might not feel comfortable saying
that they had trouble getting food, or that they’re worried about pay-
ing their bills. So, you might get more honesty if it's written or on an

iPad” (adequate HL-electronic). Participants had mixed preferences for
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TABLE 3 Adverse social determinants of health by health literacy and primary language spoken

aSDoH Domain

Transportation

Food

Housing

Utility bills

Medications

MACIAS-KONSTANTOPOULOS ET AL.

Screening question and response

Has the lack of transportation kept you from medical
appointments or from getting medications?

Yes
No
Missing
FQ1: Within the past 12 months we worried whether our food
would run out before we got money to buy more.
Sometimes/often true
Never true
Missing
FQ2: Within the past 12 months the food we bought just didn’t
last and we didn’t have money to get more.
Sometimes true/often true
Never true
Missing
Food insecurity overall:

If answered “Sometimes true” or “Often true” to at least 1 of
the 2 food security questions:

Yes
No
No answer/missing
HQ1: What is your housing situation today?
| do not have housing
| have housing
No answer/missing
HQ2: How many times have you moved in the past 12 months?
2 or more times
0-1time
No answer/missing

HQ3: Are you worried that in the next 2 months, you may not
have your own housing to live in?

Yes

No

No answer/missing
Housing insecurity overall:

If answered “I do not have housing” (HQ1) or “2 or more times”
(HQ2) or “Yes” (HQ3):

Yes
No
No answer/missing
Do you have trouble paying your heating or electricity bill?
Yes
No
No answer/missing
Do you have trouble paying for medicines?
Yes
No

No answer/missing

Adequate HL,

n (%)

17 (19)
70(80)
1(1)

30(34)
57 (65)
1(1)

26(30)
60 (68)
2(2)

35 (40)
51(58)
2(2)

11(12)
75(84)
2(4)

17 (19)
68(77)
3(4)

18 (21)
67(76)
3(3)

16 (18)
68(77)
4(5)

Limited HL,
n (%)

13(9)
126(89)
2(2)

21(15)
117(83)
3(2)

13(9)
125(89)
3(2)

21(15)
117(83)
3(2)

4(3)
133(95)
4(2)

11(8)
127 (90)
3(2)

12(9)
127 (90)
2(1)

19 (13)
118 (84)
4(3)

7(5)
129(91)
5(4)

12(9)
126(89)
3(2)

English,
n (%)

12(5)
196 (90)
11(5)

20(9)
192(88)

25(12)
187 (85)
7(3)

Spanish,
n (%)

5(29)
9(53)
3(18)

7(41)
7(41)
3(18)

5(29)
9(53)
3(18)

8(47)
6(35)
3(18)

0(0)
13(76)
4(24)

2(12)
12(70)
3(18)

8(47)
5(29)
4(24)

9(54)
4(23)
4(23)

5(29)
8(47)
4(24)

3(18)
9(53)
5(29)

(Continues)
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TABLE 3

aSDoH Domain

Employment

Education

Child and
dependent
elder care

(Continued)

Screening question and response
Are you currently unemployed and looking for work?
Yes
No
No answer/missing
Are you interested in more education?
Yes
No
No answer/missing

Do you have trouble with childcare or the care of a family
member?

Yes
No
No answer/missing

Would you like information today about any of the following
topics?

Overall (any of the below)
None (none of the below)
Transportation

Paying utility bills
Education

Food

Paying for medications
Childcare

Housing

Job search or training
Care for elder or disabled

In the last 12 months, have you received assistance from an
organization or program to help you with any of the
following:

Overall (any of the below)
None (none of the below)
Transportation

Paying utility bills
Education

Food

Paying for medications
Childcare

Housing

Job search or training

Care for elder or disabled

Abbreviation: aSDoH, adverse social determinants of health.
Note: Columns 1 and 2 describe the domain and specific question, columns 3 and 4 display the comparison by literacy, and columns 5 and 6 display the com-

parison by language.

Adequate HL,
n (%)

16 (18)
70(80)
2(2)

54(61)
31(35)
3(4)

12(14)
75(85)
5(1)

30(34)
58 (66)
6(7)
7(8)
3(3)
13(15)

»

o A N

Limited HL,
n (%)

12(9)
127 (90)
2(1)

68 (48)
71(50)
2(2)

7(5)
130(92)
4(3)

26(18)

115 (82)
7(5)
6(4)
11(8)
11(8)
7(5)
4(3)
11(8)
6(4)
5(4)

27(19)

114 (81)
1(1)
6(4)
3(2)
12(9)
6(4)
2(1)
4(3)
0(0)
3(2)

WILEY- 22

English, Spanish,
n (%) n (%)
24(11) 4(23)
189 (86) 10(59)
6(3) 3(18)
110(50) 12(75)
102 (47) 4(25)
7(3) 0(0)
16(7) 3(18)
196 (90) 11(64)
7(3) 3(18)
58(26) 15(88)
161(74) 2(12)
16(7) 4(24)
13(6) 7(41)
19(9) 9(53)
20(9) 6(35)
14 (6) 5(29)
9(4) 4(24)
22(10) 4(24)
13(6) 6(35)
9(4) 4(24)
52(24) 10(59)
167 (76) 7(41)
7(3) 0(0)
11(5) 0(0)
6(3) 0(0)
23(11) 2(12)
73 2(12)
4(2) 0(0)
8(4) 1(6)
4(2) 0(0)
9(4) 0(0)
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TABLE 4 Adjusted model of association with outcome of
satisfaction with screening process

Variable OR 95% Cl
Screening modality Verbal Ref

Electronic 0.739 0.320,1.708
Language spoken English Ref

Spanish 0.894 0.219,3.643
Health literacy Limited Ref

Adequate 0.523 0.218,1.253
aSDoH None Ref

1 or more 0.615 0.216,1.756

Abbreviations: aSDoH, adverse social determinants of health; Cl, confi-
dence interval; OR, odds ratio.

Note: The above table depicts the results of the multivariable logistic regres-
sion model to estimate ORs and Cls for high satisfaction with screening pro-
cess adjusting for language, health literacy and presence of an aSDoH; the
screening modality was not significantly associated with satisfaction after
adjustment.

survey modality (Table 5), although the preferred modality frequently
coincided with the experienced modality.

3.3.2 | Theme 2: missed aSDoH

Following the post-survey open-ended question on missed aSDoH,
qualitative interview participants infrequently identified additional
missed aSDoH. One participant did identify an important relational
social risk not addressed by the established screener that is worth not-
ing, and suggests that perhaps an electronic screener may have advan-
tages for disclosure privacy: “So you addressed transportation. That's a
big one. And then food needs, housing needs. And then there’s domes-
tic violence. But, again, I'm not sure how much people are going to be
willing to talk about that in an oral interview. But that could potentially

contribute | imagine” (adequate HL-verbal).

3.3.3 | Theme 3: feasibility of screening

Participants were open to the notion of ED screening, particularly in
the role of capturing patients who were missed in the primary care
setting: “I would think that the primary care setting might be a little
bit more ideal because there’s a long-term relationship between the
primary care team and the patient. But, on the other hand, there are
plenty of patients out there in the community that don’t really have that
type of relationship with their PCP, and the emergency room could, cer-
tainly, be a safety net for them. A good place to catch those patients”
(adequate HL-verbal).

4 | LIMITATIONS

Several limitations are worth noting. First, our findings may not be gen-

eralizable to the broader ED patient population. In the current analy-

sis, the study cohort is recruited from a single academic medical center
and is predominantly non-Hispanic White and educated with adequate
health literacy. These characteristics are more likely to be associated
with individuals who have lower levels of aSDoH and greater ease with
electronic surveys and technology in general, potentially skewing the
data toward patient satisfaction with screening process regardless of
screening modality. The screening tool was developed for use within
our health system, with the choice of included SDoH driven by insti-
tutional consensus, and has not been externally validated. Additionally,
the tool was delivered by a research assistant and additional work is
needed to investigate how verbal or electronic screening would per-
form as part of routine ED practice.

Additionally, the study lacked sufficient power to perform an analy-
sis based on primary language spoken. Participants for whom Spanish
was the primary language accounted for a small percentage (8%) of the
larger cohort. As aresult, the study may be underpowered to detect any
significant differences in satisfaction with screening process or dispar-
ities in social risks specifically related to limited English proficiency as
compared to race/ethnicity. However, we were able to adjust for health
literacy across both linguistic groups and conduct qualitative assess-
ments in English and Spanish.

Third, reported satisfaction with screening process in the ED may
be subject to social desirability bias. In this case, participants may
report higher levels of satisfaction with the screening process than
actually experienced. Social desirability bias may have also inhib-
ited the sharing of important feedback about the screening program
during the compensated qualitative interviews, or potentially caused
patients to report a preference for the screening method they expe-
rienced. We recognize the limitations of satisfaction as a measure
of screening success, but given the absence of gold standard out-
comes for screening and our interest in understanding patient pref-
erences among verbal versus electronic screening modalities, we felt
that was the optimal quantitative outcome, and acknowledge the
important contextual information provided by the qualitative inter-
views to enhance our understanding of the participant experience in
screening.

In addition, it is worth noting that although health insurance is
often present with other beneficial SDoH, under the Affordable Care
Act mandate and within the state of Massachusetts where a univer-
sal health plan has been in place since 2006 (ie, MassHealth), access
to health insurance is not necessarily associated with higher levels of
income, education, and health literacy or with favorable living and work
conditions. Unfortunately, because of an exceedingly low number of
uninsured and self-pay participants (3%), it is difficult to determine
from this study whether insurance status plays a role in the number
and types of unmet aSDoH reported, although overall, this cohort of
ED patients had high rates of social need and social risk.

Finally, the responses provided by ED patients who chose to enrollin
the study may differ significantly from those who elected not to partic-
ipate. The motivations for participation in the study population as well
as the barriers to participation in those who declined enrollment may
be worthwhile investigating to understand if individuals with higher

levels of aSDoH are disproportionately missed by this study design.



MACIAS-KONSTANTOPOULOS ET AL.

TABLES

Themes

1. Embarrassment,
confidentiality and
privacy concerns,
concerns related to
screening modality

2. Missed HRSN in the

formal survey

Illustrative quotes by theme from select participant interviews?

Electronic screening experience

Verbal screening experience

Adequate health literacy

Quote 1:

“I think it's smarter to have it
electronically because if
someone does have an issue,
they may not want to say it
to someone. Whereas if you
kind of have it privately and
only you can see it on the
iPad, people are more likely
to be truthful about what
their needs are or concerns
or difficulties. Whereas if
you ask someone, they could
be embarrassed or for
another reason, just not tell
the truth...”.

Quote 2:

“Yeah. | mean, one of the
questions says, “Do you have
enough money to feed your
kids?” And | think a lot of
people might not tell the
truth, right? Because nobody
wants to be in the position of
not being able to feed their
kids, right? So, I think
electronic is much better
than verbal.”

Quote 1:

“You would probably get more
information from me if you
were interviewing me
face-to-face because you
probably can add some
questions to my answers. So,
in that sense, yes. But | know
what you're maybe asking
about. Not having someone
in front of me and feeling like
maybe it's confidential and
I’'m just giving my answers to
the iPad, not to the person,
maybe it would be easier for
me to open up if | really had
some issues. You know what
I mean?”

Quote 2:

“I don’t know. Because it really
depends on the person. |
think doing the first
screening here like you did
with the iPad is nice because
you can kind of find out that
maybe there are some issues
and then follow up with
someone like if a person that
comes in and talks, then |
think that would be the best
in my opinion.”

Limited health literacy

Quote 1:

“Well, for me, | do like
verbally better because,
when you asked me what |
thought, everything that |
didn’t mention on the
form? | told you. | told you
my income, | told you how
I'm struggling, but it made
it more clear to you than
if... it was better for the
researcher to hear it
verbally because | gave
more information.”

Quote 1°:

R: “Do you think that it would
have been different if we
weren't asking you these
questions but maybe the
doctor was asking you or a
nurse?”

P: “Yeah, because sometimes
| don't talk problems with
doctors. Sometimes | hold
back a little bit, which is not
good because you're
supposed to be able to talk
to your doctor about
everything. But it’s just
awkward.”

Adequate health literacy

Quote 1:

“I think doing it in person is
alot more fun. And | think
you could get a lot—for
me, | was able tobe a
little more thoughtful
with the dialogue sharing
between people.”

Quote 2:

“l can certainly imagine a
situation in which
someone did have a need
but was, perhaps,
embarrassed to share
thatin an oral survey and
would be more inclined to
be truthful if they were
takingitin a more
anonymous fashion.”

Quote 1°:

R: “Do you think there’s any
information that we
would have missed using
an electronic survey orin
the verbal survey, as
well?”

P: “I couldn’t have told my
story. Things like that. If
someone wants to add-
as aresearcher, | think it's
a benefit to hear
additional things people
might share...I mean, a
lot of times it’s the money
issues. | know of people
that forgo medicine
because they don’t have
the money for it.”

Limited health literacy

Quote 1:

“Just because it's on paper
instead of just saying it, so
you just read it... Probably
people who are homeless
or struggling with money
situations and all that. It's
alittle embarrassing to be
going through stuff like
that sometimes for some
people, so | feel like it
would be better for them.”

(Continues)
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TABLE 5 (Continued)

Electronic screening experience

Verbal screening experience

Themes Adequate health literacy

Quote 1:
“Make sure they're

3. Concerns about
feasibility, including
logistics, timing, location comfortable with the
of screening, and technical  electronics. Give them the
skills option of a paper one if they

don’t want to do electronic
one that you can [inaudible]
later. So, if they’re not
comfortable with that or
they’ve never seen aniPad or
don’t have one, don’t know
how to scroll through the
questions together. Click on
the box to get the keyboard
to get the numbers or
whatever. That might make
them feel uncomfortable and
maybe not want to proceed
with the survey...”.

Quote 2°:

R: “Do you think we should be
asking these questions?”

P:“Yes. | think so.”

Quote 3:

“I mean, not everybody goes to
primary care doctor.
Sometimes they cannot
afford it and they go to
emergency room. So
probably asking in this
settingis a good idea
because you have a lot of
people who just come here
when they have
emergencies, but they don’t
usually have someone who
follows themup...”.

Quote 1:

Abbreviations: HRSN, health-related social needs; P, participant; R, researcher.

2In dialogue quotes.

5 | DISCUSSION

This study demonstrates that screening for health-related social needs
and risks in the ED was acceptable to patients, with a large majority,
81%, reporting satisfaction with the screening process in the quantita-
tive survey, and satisfaction was not associated with screening modal-
ity, language or health literacy. In the qualitative data, participants
offered potential barriers relevant to the alternative modality. The ver-
bal screening modality was more likely to raise concerns about embar-
rassment and privacy, whereas the electronic screening modality was

felt to be limiting in that tailored questioning could not take place and

Limited health literacy

“Because it’s high anxiety
and the pain and
everything else you're
experiencing being in an
emergency room. And your
mind is not really focused
on answering questions, to
be honest.”

Adequate health literacy

Quote 1:

“I think that it's a really
important tool to get
information, as you said,
about the community that
the hospital, specifically,

Limited health literacy

Quote 1°:

R: “Speaking of those types
of questions. Do you
believe that we should be
asking such questions of
patients in an emergency

the emergency room is department?”

serving. |, personally,am  P:“Yes, it's fine. Yes, | like
not at risk for a lot of this, yes.”

situations that were R: “Why?”

addressed in the survey.
But | know that a lot of
people are, and it’s good
for the hospital to be
aware of that and be able
to provide resources for
those that are in need...”.

P: “Well, because many
times one doesn’t know
about things that would
interest them. You, you
are informed about this,
about these programs. So,
it's good. Yes, | like it.”

R: “Okay. And do you believe
thatitis our job as a health
system, that we should be
asking our patients about
their needs?”

P: “Yes, it’s fine. Yes, it's
good. Yes, it doesn’t
bother me. It’s fine.”

Quote 2°:

R: “Okay. Okay. Do you think
that it’s better done here
in the emergency
department, or do you
think it'd be better maybe
inaprimary care or in
another situation?”

P: “Probably the emergency
room.”

R: “Okay. Why do you think
so?”

P: “Because everybody
comes here, and if you're
homeless you're more
likely maybe to come here
because it’s easier to get
sick or get injured in any
type of way, so.”

therefore additional information would not be revealed. Similarly, a
prior qualitative study on preferences for food insecurity screening
emphasized the importance of anonymity and privacy.'? These findings
are consistent with research on patient screening preferences for inti-
mate partner violence (IPV) where computer-based screening has been
associated with increased detection of IPV,272831 byt mixed results
from interviews with IPV survivors suggest differing advantages of
both face-to-face and computer-based screening.32-34

A prior study examining screening modalities in the pediatric setting
found higher rates of disclosure in the computer-based group as com-
pared to the face-to-face group.® The difference between this study
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and our study, in part, may be due to differences in questions asked as
we did not include questions on substance use in the home or request
that participants disclose their annual household income. Additionally,
there was much higher uptake of screening in the study by Gottlieb
et al'® with only 14% refusing screening, potentially suggesting differ-
ential willingness to participate in social screening in pediatric versus
adult care settings, although additional work is needed to further inves-
tigate this distinction.

Given the time and resource constraints of the ED, additional work
is needed to develop strategies to best match patient needs and pref-
erences to the optimal screening modality. Some patients prefer the
privacy of the electronic system, but others with limited vision, read-
ing, or technological literacy would benefit from verbal screening.
Beyond optimizing the screening modality, additional work is needed to
develop strategies for effectively addressing identified social risk and
need within the ED setting. Finally, development and validation of a
brief, ED-specific tool may provide more opportunities for streamlined
screening.®®

Another salient outcome of this study is the support it lends to the
increasing screening among ED patients. Only 39% of EDs within our
region are screening for social needs.® Despite the favorable insurance
profile in our ED (94.5% insured), likely due to the enrollment within
Massachusetts, two-thirds of the 236 participants, 67% (n = 158),
reported social needs or risks in this study.

In our data, food (24%) and housing (18%) were the most commonly
reported aSDoH. Prior studies rates of food insecurity above 20% and
have rates of 18%-44% for unstable housing.3® This suggests that
rates may be higher in populations without insurance or with lower
educational attainment than our study population. Such unmet basic
needs carry profound implications on health outcomes and health care
utilization, including increased hospitalization rates in patients with
food and housing insecurity,3’~3? difficulty traveling to and from health
appointments,38 difficulty obtaining employer-subsidized health insur-
ance coverage, barriers to prescribed medication adherence,3? and
inability to refrigerate medicines like insulin (electricity) and keep
warm in the winter months (heat). An open-ended question inquiring
about social needs and risks not covered in the screener resulted in the
identification of interpersonal relational risks (eg, domestic violence),
stigma (eg, sexual orientation/gender identity), occupational troubles,
immigration issues, limited access to material (eg, stores) and human
resources (eg, home health aides), and inadequate space for physical
activity. These findings support a more robust and systematic effort
to conduct social screenings in the ED through which patients can be
linked to appropriate social supports and resources.

This study demonstrates that both verbal and electronic screening
processes were acceptable to patients, and that multimodal screening
options may be beneficial to meet the widely varied needs and prefer-
ences for patients around social screening. With increasing emphasis
on screening, it is of key importance to ensure that such screening
is patient-centered, acceptable to the community served, and able
to extract the relevant information to enable linkage to services and
improved health outcomes. Future ED-based screening efforts can
consider use of electronic tools to streamline the screening process

and expand scalability and sustainability.
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