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Abstract

Mobile health tools may overcome barriers to social needs screening; however, there are limited data on the
feasibility of using these tools in clinical settings. The objective was to determine the feasibility of using a
mobile health system to screen for patients’ social needs. In one large primary care clinic, the authors tested a
tablet-based system that screens patients for social needs, transmits results to the electronic health record, and
alerts providers. All adult patients presenting for a nonurgent visit were eligible. The authors evaluated the
feasibility of the system and conducted follow-up surveys to determine acceptability and if patients accessed
resources through the process. All providers were surveyed. Of the 252 patients approached, 219 (86.9%)
completed the screen. Forty-three (19.6%) required assistance with the tablet, and 150 (68.5%) screened
positive for at least 1 unmet need (food, housing, or transportation). Of the 150, 103 (68.7%) completed a
follow-up survey. The majority agreed that people would learn to use the tablet quickly. Forty-eight patients
(46.6%) reported contacting at least 1 community organization through the process. Of the 27 providers, 23
(85.2%) completed a survey and >70% agreed the system would result in patients having better access to
resources. It was feasible to use a tablet-based system to screen for social needs. Clinics considering using
mobile tools will need to determine how to screen patients who may need assistance with the tool and how to
connect patients to resources through the system based on the burden of unmet needs.
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Introduction

Social determinants of health (SDH), or the conditions
in which people are born, grow, live, and age, have a

profound impact on morbidity and mortality,1,2 and SDH have
a greater impact on health than health care.2,3 SDH can lead to
unmet social needs (eg, food insecurity, housing instability)
that are associated with worse health.2,4 Given the prevalence
and potential to lead to poor health, national organizations
have recommended that health systems address patients’ un-
met social needs as part of clinical care.4–6 The National
Academy of Medicine has specifically recommended that
health systems capture social domains in the electronic health
record (EHR) to improve population health.7,8

Given these national recommendations, a growing body
of research has examined interventions to address patients’

unmet social needs in clinical care settings. These studies
have found that these interventions can improve patients’
access to resources and may improve health outcomes.9–12

One area that remains unclear is how to effectively imple-
ment these strategies in busy clinical settings.13,14 Although
health care providers recognize the impact that SDH have on
patients’ health, few routinely screen patients for social
needs.15,16 Barriers to screening include a perceived lack of
time, a limited understanding of how to address social
needs, and the absence of tools to integrate interventions
into the clinical workflow.16–18

One method that may overcome these barriers is mobile
health technology. Mobile health tools, such as tablets that
include health-related applications, have shown promise in
addressing unmet social needs by connecting patients to
community resources and reducing disparities in care by
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improving the receipt of preventive services.19–24 Mobile
health tools have the potential to overcome barriers to
screening for unmet social needs because they can collect
patient-reported data without interfering with clinic work-
flow, provide patients with appropriate resources, and have
the potential to integrate with the EHR.22,25,26 Although
there has been growing interest in using mobile tools to
address patients’ unmet social needs,19,20,24,27 there are
limited data about the feasibility of implementing these
tools in busy clinical practices and patients’ comfort with
using them, particularly in clinics that serve low-income
populations at high risk of having unmet social needs.

The primary objective of this study was to determine the
feasibility and acceptability of using a mobile health system
that allows patients to self-screen for social needs, transmits
results to the EHR, and automatically alerts clinic providers
of patients with unmet needs. The secondary objectives
were to determine the efficacy of the system and the patient
characteristics associated with screening positive in a clinic
serving a predominantly low-income, underrepresented mi-
nority population.

Methods

Study design and setting

This single-arm study was conducted at an urban,
community-based adult primary care clinic affiliated with
Wake Forest Baptist Health (WFBH). The clinic is the
largest primary care outpatient department in the WFBH
system and the largest provider of Medicaid services in the
state. The clinic provides care for more than 25,000 patients
a year, more than 70% of whom are underrepresented mi-
norities. The clinic serves as a teaching site for the internal
medicine residency program and is staffed by 7 attending
physicians, 4 advanced practice practitioners (APPs), 9
nurses, and 7 staff members. The clinic also has an on-site
patient navigator, who is available to assist patients with
accessing resources. Prior to this study, the adult primary
care clinic was not systematically screening patients for
social needs. The clinic uses EpicCare EHR (Epic Systems
Corporation, Verona, WI).

Intervention

Through discussions with clinicians and patients, the re-
search team developed a tablet-based digital health system
to address patients’ unmet social needs. The tablet used the
existing electronic patient portal data capture function to
assess patient-reported outcomes and incorporated questions
from the Centers for Medicare & Medicaid Services Ac-
countable Health Communities Core Health-Related Social
Needs Questionnaire (in English and Spanish).12

For patients who agreed to participate in the study, a study
coordinator would log in to the patient’s electronic portal to
access the questions on a tablet and tell the patient how to
enter data. The coordinator was available to assist the patient
if he/she requested help. Two questions were included to
screen for food security, 2 questions were about housing, and
1 question assessed for lack of transportation (Table 1). These
3 domains (food, housing, and transportation) were chosen
because the clinic providers and staff felt that these would be
the highest needs for the patient population and there were

local resources available to address patients’ needs. Patients’
responses were transmitted automatically and recorded in the
clinical flow sheets in the EHR.

For those who screened positive for any unmet social
needs, the system automatically provided a list of commu-
nity resources in the patients’ after visit summary. The list
of resources included information about local organizations
(eg, food pantries, organizations that assist with housing)
and was developed after a review of all the available
community-based organizations in the area. The system
would only provide information on resources for the unmet
need the patient reported. For example, if a patient screened
positive for food insecurity, he/she would only receive the
information about food resources. Additionally, the system
sent an automated message in the EHR to notify the clini-
cian who would be seeing the patient and the clinic’s patient
navigator that the patient had screened positive. If available,

Table 1. Tablet-Based Unmet Social

Need Questionnaire

Food security
1. Within in the past 12 months, you worried that your

food would run out before you got money to buy more.
[] Often true
[] Sometime true
[] Never true

2. Within in the past 12 months, the food you bought just
didn’t last and you didn’t have money to get more.
[] Often true
[] Sometime true
[] Never true

Housing
3. What is your housing situation today?

[] I do not have housing (I am staying with others, in a
hotel, in a shelter, living outside on the street, on a
beach, in a car, abandoned building, bus or train
station, or in a park)

[] I have housing today, but I am worried about losing
housing in the future.

[] I have housing
4. Think about the place you live. Do you have problems

with any of the following? (check all that apply)
[] Bug infestation
[] Mold
[] Lead paint or pipes
[] Inadequate heat
[] Oven or stove not working
[] No or not working smoking detectors
[] Water leaks
[] None

Transportation
5. Within the past 12 months, has lack of transportation

kept you from medical appointments or from doing
things needed for daily living?
[] Yes
[] No

Questions included in tablet-based digital health system. A re-
sponse of ‘‘sometimes true’’ or ‘‘often true’’ to either food
insecurity question was considered a positive screen. Patients were
considered to have a positive screen for problems with housing if
they responded to the first question with any response other than ‘‘I
have housing’’ or ‘‘none’’ to the second housing question. Patients
were considered to have a positive screen for lack of transportation
if they responded ‘‘yes’’ to the transportation question.
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the navigator would meet with the patient at the time of the
visit. If not, the navigator would contact the patient by
phone to assess if the patient wanted further assistance.

Participant recruitment

From December 2018 to February 2019, the research
team randomly selected 15 clinic sessions (1/2-day sessions)
to screen patients using the tablet. All patients (ages ‡18
years) who presented for a nonurgent visit (eg, physical,
return visit) during one of the selected sessions and spoke
either English or Spanish were eligible. A study coordinator
attempted to approach every patient in the waiting room
prior to the scheduled visit.

Outcome measures

Feasibility. The RE-AIM (reach, effectiveness, adop-
tion, implementation, maintenance) framework28 was used
to assess the outcomes in this study. The research team
evaluated number of patients eligible to be screened, the
number who were able to complete the screen, and the re-
sults of the screen through data extraction from the EHR.
The primary outcome was the feasibility of the system, and
feasibility was defined as the reach or the proportion of
patients approached who were able to complete the screen.

Acceptability. For all patients identified as having 1
unmet need, the team conducted 1-month follow-up phone
surveys. The survey included questions from the System
Usability Scale (SUS). SUS is a validated instrument used to
measure the usability of a tool or system.29 The 3 items from
the SUS that were most relevant to this study (ease of use,
ease of learning to use the program, confidence using the
program) were used and responses were measured on a
5-point Likert scale from strongly agree to strongly dis-
agree.29,30 Study staff tried up to 5 times to call patients to
complete the follow-up survey.

At the end of the study period, an online survey was
conducted with providers at the clinic. All 27 providers
(attending physicians, APPs, nurses, and staff members)
were eligible to complete the survey. Questions included
concerned providers’ acceptance of the process, facilitators
and barriers, and the effect on clinic workflow based on
questions from the provider acceptability survey developed
by the Ottawa Hospital Research Institute.31 The team also
assessed provider characteristics including age, sex,
race/ethnicity, provider type, and number of years in prac-
tice. Providers were initially sent the survey followed by a
reminder email once a week for 3 additional weeks.

Efficacy. During the 1-month follow-up surveys with
patients, the research team assessed if patients reported ac-
cessing any resources through the process. The team also
assessed if patients learned about any new resources.

Covariates

For all patients eligible to be screened, we team obtained
age, sex, race/ethnicity (white, African American, Hispanic,
or other/unknown) through data extraction from the EHR.
The team also assessed insurance type (private, public, or
self-pay) and patients’ Charlson comorbidity index (CCI),

which was calculated based on the diagnoses listed in the
patients’ medical record and categorized as none, mild,
moderate, or severe.32

Statistical analysis

Bivariate analyses were performed to test the association
between all covariates and if a patient reported having at least
1 unmet social need using chi-square test. The team then
evaluated the association between all covariates and if a pa-
tient reported having at least 1 unmet social need using
multivariable logistic regression. Additionally, bivariate an-
alyses and multivariable logistic regression were performed
to evaluate the association between covariates and if a patient
reported accessing at least 1 community resource. A 2-sided
hypothesis test was used and a <0.05 was considered signifi-
cant. All analyses were conducted using Stata 15.0 (StataCorp
LLC, College Station, TX). The Wake Forest School of Med-
icine Institutional Review Board approved this study.

Results

Feasibility

In the 15 half-day sessions selected, 389 patients were
eligible. Of the eligible patients, 252 (64.8%) were ap-
proached by the study coordinator, and the other 137 pa-
tients were called back to the exam room before they could
be approached (Figure 1). There were no significant dif-
ferences in covariates (age, sex, race/ethnicity, insurance, or
CCI) between patients who were approached and those who
were not. Of the 252 patients, 31 (12.3%) declined and 221
(87.7%) agreed to complete the tablet screening. There were
no significant differences in covariates between those who
agreed and those who declined. Of the 31 who declined; 13
reported they did not need or qualify for resources, 5 re-
ported that they did not have time, 1 required a sign lan-
guage interpreter, and 12 did not provide a reason.

Of the 252 patients approached, 219 patients (86.9%)
completed the tablet-based screen (2 were called to the visit
room prior to starting). Of the 219 patients, 43 patients
(19.6%) required assistance (eg, reading the questions, help
entering responses). The 219 patients who completed the
tablet-based screening had a similar mean age, sex,
race/ethnicity, and payor mix to the overall population seen
at the clinic. The majority of patients who completed the
screen were female, African American, and had public in-
surance (Table 2). Approximately two thirds (68.5%,
n = 150) screened positive for at least 1 unmet social need
(116 [53.0%] for food insecurity, 86 [39.3%] for housing
problems, and 74 [33.8%] for lack of transportation). In
bivariate analysis, patients who screened positive were more
likely to not have insurance (28.0% vs 13.0%, P = 0.02), but
there were no significant differences in other covariates. In
multivariable analysis, there were no significant differences
in covariates between patients who screened positive and
those who screened negative.

Patient and provider acceptability

Patient. Of the 150 patients who screened positive, 103
(68.7%) completed a 1-month follow-up survey. There were
no significant differences in covariates between those who
completed a follow-up survey and those who did not. The
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majority of respondents either agreed or strongly agreed that
the tablet-based system was easy to use (81.6%), thought
most people would learn to use the tablet quickly (85.4%),
and felt very confident using it (87.4%).

Provider. Of the 27 providers eligible, 23 (85.2%)
completed the acceptability survey. Of the 23 respondents, 7

(30.4%) were attending physicians, 4 (17.4%) were APPs, 8
(34.9%) were nurses, and 4 (17.4%) were other staff
members (eg, front desk staff). Respondents had practiced a
median of 22 years (range 1–42 years) and had been at the
clinic for a median of 4 years (range 1–29 years). The
majority (N = 17; 73.9%) were female. Eight respondents
(27.6%) reported ‘‘always’’ asking patients about unmet

FIG. 1. Study flow diagram.

Table 2. Bivariate Analysis of Study Population Characteristics

Total (N = 219) Screen (-) (n = 69) Screen (+) (n = 150) P

Sex 0.50
Male 93 (42.5) 27 (39.1) 66 (44.0)
Female 126 (57.5) 42 (60.9) 84 (56.0)

Age (SD) 53.8 (13.8) 54.0 (15.8) 53.7 (12.9) 0.86
Range (18–86 years)

Race/Ethnicity 0.64
Black 140 (63.9) 42 (60.9) 98 (65.3)
White 50 (22.8) 19 (27.5) 31 (20.7)
Hispanic 28 (12.8) 8 (11.6) 20 (13.3)
Other 1 (0.5) 0 (0.0) 1 (0.7)

Insurance 0.02
Public 159 (72.6) 55 (79.7) 104 (69.3)
Private 9 (4.1) 5 (7.3) 4 (2.7)
None 51 (23.3) 9 (13.0) 42 (28.0)

Charlson Comorbidity Index 0.23
None 48 (21.9) 20 (29.0) 28 (18.7)
Mild 73 (33.3) 22 (31.9) 51 (34.0)
Moderate 28 (12.8) 7 (10.1) 21 (14.0)
Severe 42 (19.2) 15 (21.7) 27 (18.0)
Missing 28 (12.8) 5 (7.3) 23 (15.3)

SD, standard deviation.
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social needs prior to the start of the study. More than 80% of
respondents agreed or strongly agreed that it is essential for
the clinic to provide information about community resources
(Table 3). More than 70% agreed or strongly agreed that
using the system was compatible with the way things should
be done, would result in patients having better access to
resources, and was a suitable method to assist patients.
Eleven (47.8%) providers agreed or strongly agreed that the
system would save time, and only 2 (8.7%) providers dis-
agreed or strongly disagreed. The remaining 10 (43.5%) felt
it would neither save nor increase time. One provider did
report that she was worried that implementing screening
would create expectations for patients about resources that
the clinic would be unable to fulfill.

Efficacy

Of the 103 patients who completed a follow-up survey, 48
(46.6%) reported contacting at least 1 community organi-
zation through the process. There were no significant dif-
ferences in covariates between patients who contacted an
organization and those who did not. Eighty-seven (84.5%)
respondents agreed or strongly agreed that the resources
were helpful and that they learned about new resources
through the process.

Discussion

This study found that it was feasible to use a mobile
health system to screen patients for unmet social needs as
86.9% of patients approached completed the screening and
68.5% were identified as having at least 1 unmet need.

Additionally, this study found that both patients and pro-
viders found it acceptable to use the system in the clinic.
The referral process used also was efficacious in assisting
patients with obtaining resources. This study adds to the
growing body of social prescribing research by showing that
it is feasible and acceptable to screen for patients’ unmet
social needs using mobile tools in a busy clinical setting that
serves a predominantly low-income population.

Few clinicians routinely screen for social needs because
they feel they lack the time, knowledge, and tools to address
social risk factors in busy clinical settings.16–18 Mobile
health tools could be a method to overcome these barri-
ers.22,25,26 Patients from vulnerable populations at high risk
for unmet needs may have difficulty with or feel uncom-
fortable completing questionnaires on a tablet.33,34

This study found that using a tablet to assess patients’
food, housing, and transportation needs was feasible.
However, almost 20% of patients did require assistance with
the tablet, such as help with entering responses and needing
someone to read the questions. The research team did not
assess if this was because of patient preference or literacy
issues. Clinics considering implementing mobile tools to
screen for social needs, though, should consider how to
screen patients who may have difficulty with the tool, as one
fifth of patients may need assistance.

In addition to overcoming clinic barriers to integrating
social needs screening, using a tablet-based system may be a
more effective and efficient manner to screen than verbally
asking patients or using a written questionnaire. Prior
studies have noted that patients screened for social needs are
more likely to screen positive when using a tablet or paper-

Table 3. Provider Acceptability

Never (N (%)) Sometimes (N (%)) Always (N (%))

Prior to this study, how often did you ask patients
about any social needs that they may have?

3 (13.0) 12 (52.2) 8 (34.8)

Strongly agree/
agree (N (%))

Neither
(N (%))

Strongly disagree/
disagree (N (%))

It is essential our clinic provide information
about resources to address the following:

1. Food 19 (82.6) 2 (8.7) 2 (8.7)
2. Housing 19 (82.6) 2 (8.7) 2 (8.7)
3. Transportation 20 (87.0) 2 (8.7) 1 (4.4)

In general, the tablet-based screening process:
1. This strategy is compatible with the way

I think things should be done
18 (78.3) 4 (17.4) 1 (4.4)

2. This strategy is more cost-effective that my usual
approach to helping patients with unmet social needs

11 (47.8) 8 (34.8) 4 (17.4)

3. Compared with my usual approach, this strategy
will result in my patients having better access to resources

17 (73.9) 5 (21.7) 1 (4.4)

4. Using this strategy will save me time 11 (47.8) 10 (43.5) 2 (8.7)
5. This strategy is a reliable method of helping patients

with unmet social needs
15 (65.2) 7 (30.4) 1 (4.4)

6. Pieces or components of this strategy can be
used by themselves

14 (60.9) 7 (30.4) 2 (8.7)

7. This strategy is suitable for helping patients
access resources

18 (78.3) 4 (17.4) 1 (4.4)

8. Using this strategy does not involve making major
changes to the way I usually do things

15 (65.2) 4 (17.4) 4 (17.4)

9. There is a high probability that using this strategy
may cause/result in more benefit than harm

16 (69.6) 2 (8.7) 5 (21.7)
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based form compared to the clinician asking verbally.19,27,35

This could be because of fear or social desirability, but
patients have been more likely to report sensitive informa-
tion when they are asked ‘‘anonymously.’’ Additionally,
over time providers often modify verbal screening ques-
tions, which can result in the validity of a survey tool being
weakened; this would not occur with an electronic or paper-
based screen. Using a paper-based form creates an addi-
tional step of requiring a person to enter the data in the
EHR.14 The team used the data capture functionality that is
already available in the electronic patient portal with the
digital health system, so the screening results were directly
captured in the EHR.

Despite 20% of patients needing assistance, the majority
of respondents in the follow-up survey reported that the
tablet was easy to use and thought most people would be
able to learn to use the tablet quickly. Providers had a
similarly positive response. More than 70% of respondents
felt that using a digital health tool was a suitable method to
assist patients and would result in patients having better
access to resources. Approximately half of providers even
thought that the system would save time.

One provider raised concerns, not with the tablet itself,
but that implementing screening would create expectations
from patients that the clinic would be unable to meet. Pa-
tients and families are supportive of clinics screening for
unmet social needs because of the impact social factors have
on health and because conducting screening shows that the
clinic cares about the broader social issues affecting pa-
tients.36–38 Patients and families also do not necessarily
expect the clinic to address all of their social needs.36,37

Although it was not one of the primary objectives, the
research team did find that the tool was efficacious in con-
necting patients with resources. Several recent studies have
shown that tablet-based tools are a potentially effective
method to connect individuals to resources. Although there
are differences in the type of social needs screened for in the
studies and the outcomes assessed, the team found similar
results in the number of patients who reported obtaining re-
sources through these mobile tools.19,20,24,27 Further research
is needed to determine if mobile tools that address patients’
unmet social needs are effective in improving health.

For health systems interested in implementing tablet-
based social needs screening, a key question will be deter-
mining how clinics will connect patients to resources. Even
though prior studies have reported that 30%–50% of patients
decline assistance,10,39 the team provided all patients who
screened positive with a list of community resources and
notified the clinic patient navigator. This was done because,
through discussions with the clinic in developing the system,
providers felt more comfortable providing information and
notifying the navigator of everyone who screened positive.
Additionally, one study found that patients who receive
information about community resources in clinical settings
often share this information with family and friends.40

With 69% of patients screening positive though, it was a
large volume of patients for a single navigator to contact,
assess interest, and provide assistance. Although in-person
assistance may be more effective,11 balancing the ability of
clinic staff to provide more comprehensive assistance with
the proportion of patients with unmet needs will be in-
creasingly important for health systems to consider as social

needs screening becomes more prevalent. Also, developing
methods to send automated referrals or directly connect
patients to community resources may be needed. Since the
study period, the tool has been modified to include a ques-
tion asking if patients are interested in receiving assistance
in order to focus on those who are most interested in ob-
taining resources and reduce the burden on clinic personnel.

Limitations

There are several limitations to this study that should be
acknowledged. First, this study occurred at 1 clinic site that
serves a predominantly low-income population, so the re-
sults may not be generalizable to other clinics. The clinic is
the largest provider of Medicaid services in the state, so this
study does provide important data on the feasibility of in-
tegrating social needs screening using a mobile device in a
population at high risk of having unmet needs.

Second, the research team was only able to determine if
participants accessed resources by self-report. At the time of this
study, North Carolina began implementing NCCARE360, the
first statewide resource platform to allow for electronic referrals
to community resources and to notify providers if individuals
connect to those resources (https://www.ncdhhs.gov/about/
department-initiatives/healthy-opportunities/nccare360). The
digital health system tested in the present study could be
integrated with this platform and allow for more direct
measures to assess if patients obtain resources. Third, pa-
tients who screened positive received both a paper-based list
of resources and were able to meet with the patient navigator,
so it is not clear if one or both interventions increased pa-
tients’ access to resources.

Conclusion

As an increasing number of clinics and health systems are
interested in addressing patients’ unmet social needs, further
research is needed to understand how social needs screening
can most effectively and efficiently be implemented in busy
clinical practices. There is growing interest in using mobile
tools to collect patient-reported data on social factors, and
this study found that it is feasible and acceptable to patients
and providers to use a mobile health system to screen pa-
tients for social needs. Almost 20% of patients needed as-
sistance, though, and a larger number of patients screened
positive for unmet needs than expected. Clinics considering
using mobile tools will need to consider how to screen pa-
tients who may need assistance with the tool and how the
tool can best connect patients to resources based on the
burden of unmet social needs in the clinic.
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