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Abstract

Background: Health-related social needs are associated with poor health outcomes, increased acute health care use, and impaired
chronic disease management. Given these negative outcomes, an increasing number of national health care organizations have
recommended that the health system screen and address unmet health-related social needs as a routine part of clinical care, but
there are limited data on how to implement social needs screening in clinical settings to improve the management of chronic
diseases such as hypertension. SMS text messaging could be an effective and efficient approach to screen patients; however,
there are limited data on the feasibility of using it.

Objective: We conducted a cross-sectional study of patients with hypertension to determine the feasibility of using SMS text
messaging to screen patients for unmet health-related social needs.

Methods: We randomly selected 200 patients (≥18 years) from 1 academic health system. Patients were included if they were
seen at one of 17 primary care clinics that were part of the academic health system and located in Forsyth County, North Carolina.
We limited the sample to patients seen in one of these clinics to provide tailored information about local community-based
resources. To ensure that the participants were still patients within the clinic, we only included those who had a visit in the previous
3 months. The SMS text message included a link to 6 questions regarding food, housing, and transportation. Patients who screened
positive and were interested received a subsequent message with information about local resources. We assessed the proportion
of patients who completed the questions. We also evaluated for the differences in the demographics between patients who
completed the questions and those who did not using bivariate analyses.

Results: Of the 200 patients, the majority were female (n=109, 54.5%), non-Hispanic White (n=114, 57.0%), and received
commercial insurance (n=105, 52.5%). There were no significant differences in demographics between the 4446 patients who
were eligible and the 200 randomly selected patients. Of the 200 patients included, the SMS text message was unable to be
delivered to 9 (4.5%) patients and 17 (8.5%) completed the social needs questionnaire. We did not observe a significant difference
in the demographic characteristics of patients who did versus did not complete the questionnaire. Of the 17, a total of 5 (29.4%)
reported at least 1 unmet need, but only 2 chose to receive resource information.

Conclusions: We found that only 8.5% (n=17) of patients completed a SMS text message–based health-related social needs
questionnaire. SMS text messaging may not be feasible as a single modality to screen patients in this population. Future research
should evaluate if SMS text message–based social needs screening is feasible in other populations or effective when paired with
other screening modalities.
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Introduction

Unmet health-related social needs, such as food insecurity and
housing instability, are associated with impaired chronic disease
management and worse health outcomes [1-5]. For example,
people with hypertension who live in a food-insecure household
are more likely to have worse diet quality and blood pressure
control than people with hypertension who live in a food-secure
household. Because of their negative impact, national
organizations, such as the Centers for Medicare and Medicaid
(CMS), have recommended that health systems integrate
interventions to screen and address patients’unmet social needs
as a routine part of clinical care [6-9]. Although there has been
growing investment by health systems to integrate these
interventions, there are still limited data on how to most
effectively implement screening in busy clinical settings [10,11].
Studies assessing the use of mobile tools (eg, tablets) and
telephone-based screening identified barriers to these screening
modalities [12-14]. Barriers to using these methods include that
tablets are dependent on patients presenting in person to the
clinic [12,15,16] and phone-based screening may add additional
work for already busy clinical staff [14].

SMS text messaging could be an effective and efficient approach
to assess patients for health-related social needs and allow for
screening to occur outside of the direct patient encounter.
However, prior studies have not used SMS text messaging to
screen patients for health-related social needs. To fill this gap,
our objective was to determine the feasibility and acceptability
of using SMS text messaging to screen and assist patients with
hypertension with health-related social needs. We were
specifically interested in evaluating if patients would complete
a SMS text message–based social risk questionnaire and if there
were differences in demographics between patients who
completed the questionnaire and those who did not.

Methods

Study Design and Population
We conducted a pilot cross-sectional study at Atrium Health
Wake Forest Baptist Health (AHWFB) to assess the feasibility
of using SMS text messaging to send a link to a web-based
questionnaire to screen patients for health-related social needs.
AHWFB is a large, integrated academic health system serving
communities in Central and Western North Carolina. The system
is comprised of a tertiary care hospital located in
Winston-Salem, NC, 4 community hospitals, and >300
ambulatory practices that all use a single electronic health record
(EHR; EpicCare). We identified eligible adult patients (≥18
years) with hypertension who were seen at an AHWFB primary
care clinic in the previous 3 months (between November 2022
and February 2023). We only included patients who had been
seen in the last 3 months to ensure they were still a patient at

the clinic. We limited the sample to patients seen in an AHWFB
internal or family medicine clinic (17 clinics) in Forsyth County,
North Carolina to provide tailored information about local
community-based resources (eg, food pantries). We also
included these 17 clinics because they are in the process of
integrating social risk screening into routine clinical care, but
none of the 17 clinics had implemented a standardized screening
process prior to or during the time period the study was
conducted. Based on 2023 census estimates of people living in
Forsyth County, 17.2% of the population are older than 65 years
of age, 65.7% identify as non-Hispanic White, 27.7% as
non-Hispanic Black, and 14.3% as Hispanic. A total of 14% of
the population have a household income below the federal
poverty level, 12.9% of the population are estimated to be
uninsured, and 11.6% of households in the county are estimated
to be food insecure. We recruited participants by taking a simple
random sample of 200 patients from the 4446 eligible patients
identified and sending them SMS text messages to the cell phone
number included in the EHR. As there is no specific consensus
on the sample size necessary to assess the feasibility of a pilot
study, consistent with prior studies, we included 200 (~5% of
the eligible population) patients [17,18].

Ethical Considerations
The Wake Forest University School of Medicine institutional
review board reviewed and approved this study under the
expedited review with a waiver of written informed consent
(IRB00092658). The SMS text message included language to
notify the participants that the questionnaire was part of a
research study and that participation was voluntary. To maintain
privacy and confidentiality, all participants’ responses to the
social risk questionnaire and personal health and demographic
data were stored in a password-protected file on the institution’s
secure server. Only study team members had access to the data.
The participants did not receive compensation for participation
in the study.

SMS Text Messages
We developed the SMS text message–based on a detailed
literature review of the social needs literature (Multimedia
Appendix 1). The AHWFB digital communication committee
also reviewed the SMS text messages. The committee includes
patients, clinicians, hospital administrators, and members of the
institutional review board. The committee reviews all SMS text
messages that may be sent to patients for either research or
clinical purposes at the institution, and they provide input on
the wording of the messages. We also reviewed the SMS text
messages with patients who were not included in the study to
assess face validity and to provide additional input on the
messages. The SMS text message included a link to a
questionnaire with 6 questions from the CMS Accountable
Health Communities Health-Related Social Needs Screening
Tool [7]. The 6 questions included 2 questions about housing
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(including 1 about patients’ current housing situation and 1
about problems with housing), 2 questions about food insecurity,
1 question about transportation, and 1 question about use. We
limited to questions regarding food, housing, transportation,
and utilities because there were local resources available to
assist patients with these domains. The initial message was sent
to the patient’s cell phone number listed in the EHR on March
14, 2023. All of the 4446 patients eligible had a phone number
listed in the EHR. For those that did not respond, the same
message was sent again 1 week later. Responses were
documented in the EHR. The SMS text message and
questionnaire were sent in English or Spanish based on the
preferred language of the patient listed in the EHR. We used
the standard scoring to identify patients who screened positive
for a social need. The patients were identified as having housing
instability if they provided a response other than “I have a steady
place to live” to the first housing question or if they provided
a response other than “None of the above” to the second
question. Patients were identified as having food insecurity if
they responded to either of the 2 questions with “sometimes
true” or “often true.” Patients were identified as having a lack
of transportation if they responded “yes” to the transportation
question, and they were identified as having difficulty with
utilities if they responded “yes” or “already shut off” to the
utilities question.

For patients who screened positive for any of the social needs,
they were asked if they would be interested in receiving
information about local community resources. A list of resources
was then sent by the system in a subsequent SMS text message
to patients who were interested in receiving information about
local community resources. The system used branching logic
and only provided information on resources for the unmet need
the patient reported (eg, food resources for those with food
insecurity). Patients were asked if they would be willing to
receive an additional message 1 month later to assess the
acceptability of the process and if they used any of the
information provided about community resources (Multimedia
Appendix 1). Questions were based on the validated
Acceptability of Intervention Measure [19].

Statistical Analysis
We obtained age, sex, race (White, Black, American Indian or
Alaska Native, Asian Indian, Filipino, and other), ethnicity
(Hispanic and non-Hispanic), insurance status (commercial or
private, Medicaid, Medicare, uninsured, and other), and
preferred language (English or Spanish) for all patients through
data extraction from the EHR. Informed by the Reach,
Effectiveness, Acceptability, Implementation, and Maintenance
(RE-AIM) framework [20-22], feasibility was based on the
reach of the screening or the proportion of patients who
completed the social needs questionnaire. To understand if using
a SMS text message–based social needs questionnaire could
lead to disparities in who completes screening questions, we
evaluated for differences in demographics between patients who
completed the questions and those who did not use bivariate
analyses. We used either the chi-square or Fisher exact test for
categorical variables, and we used the Welch t test for
continuous variables to account for unequal sample sizes and
variances. We considered an α of <.05 significant and all
analyses were conducted using Stata 15.0 (StataCorp).

Results

Of the 200 patients randomly selected, the majority were females
(n=109, 54.5%), non-Hispanic White (n=114, 57.0%), who
received commercial or private health insurance (n=105, 52.5%),
and had English listed as their preferred language (n=192,
96.0%). The mean age of the patients selected was 57.6 (SD
12.9) years of age.

Of the 200 patients, the SMS text message was unable to be
delivered to 9 patients (either because the number listed was no
longer working or was not a cell phone). A total of 17 (8.5%)
patients completed the social needs questionnaire (Table 1).

We did not find a significant difference in demographics
between patients who did and those who did not complete the
questionnaire. Of the 17 who completed the questionnaire, 5
(29.4%) reported at least 1 unmet social need, but only 2 chose
to receive local resource information. One person completed
the follow-up questionnaire and reported that they learned about
new community resources through the process.
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Table 1. Study patient characteristicsa.

P valueResponded (n=17)Did not respond (n=183)Total (N=200)Characteristics

.0563.1 (11.6)57.1 (13.0)57.6 (12.9)Age (years), mean (SD)

.16Sex, n (%)

5 (29.4)86 (47.0)91 (45.5)Male

12 (70.6)97 (53.0)109 (54.5)Female

.99Race, n (%)

10 (58.8)104 (56.8)114 (57.0)Non-Hispanic and White

6 (35.3)61 (33.3)67 (33.5)Non-Hispanic and Black

0 (0.0)1 (0.6)1 (0.5)American Indian or Alaska Native

0 (0.0)3 (1.6)3 (1.5)Asian Indian

0 (0.0)1 (0.6)1 (0.5)Filipino

1 (5.9)13 (7.1)14 (7.0)Other

.99Ethnicity, n (%)

1 (5.9)14 (7.7)15 (7.5)Hispanic, Latino, or Spanish

16 (94.1)169 (92.4)185 (92.5)Not Hispanic, Latino, or Spanish

.17Health insurance, n (%)

5 (29.4)100 (54.6)105 (52.5)Commercial

1 (5.9)12 (6.6)13 (6.5)Medicaid

9 (52.9)55 (30.1)64 (32.0)Medicare

1 (5.9)10 (5.5)11 (5.5)Uninsured

1 (5.9)6 (3.3)7 (3.5)Other

.52Language, n (%)

16 (94.1)176 (96.2)192 (96.0)English

1 (5.9)7 (3.8)8 (4.0)Spanish

Food insecurity, n (%)

N/A3 (17.7)N/AN/AbYes

N/A14 (82.4)N/AN/ANo

Living situation, n (%)

N/A16 (94.1)N/AN/AI have a steady place to live

N/A1 (5.9)N/AN/APrefer not answer

Problems in the home, n (%)

N/A16 (94.1)N/AN/ANone

N/A1 (5.9)N/AN/APests (eg, bugs, ants, or mice)

Lack of transportation, n (%)

N/A14 (87.5)N/AN/ANo

N/A1 (6.3)N/AN/AYes

N/A1 (6.3)N/AN/APrefer not answer

Electric, gas, or water shut off, n (%)

N/A17 (100.0)N/AN/ANo

aBivariate analysis comparing characteristics of patients who were did and did not respond to a SMS text message linked social needs questionnaire in
March 2023; responses to the social needs questionnaire for the 17 participants are also included.
bN/A: not applicable.
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Discussion

These results suggest that SMS text messaging may be
inadequate when used as a single modality for screening patients
for unmet health-related social needs in this population, as only
17 (8.5%) of patients completed the social needs questionnaire.
Yet 29% (n=5) of patients who completed the questionnaire
reported having at least 1 unmet social need. Given the growing
investment in integrating social care interventions into health
care delivery, understanding screening strategies that are both
effective and those that may be less effective are important.

There are several possible explanations for the low response
rate. First, patients could have concerns about completing the
social risk questionnaire using a SMS text message–based link.
Prior studies have found that there are multiple factors, such as
trust in their provider and concern about disclosure of sensitive
information, contributing to patients’ acceptability of social
needs screening [23-25]. Previous studies have also found that
patients are more likely to complete social risk questionnaires
and disclose sensitive information if they are screened using
paper or tablets in the clinic, rather than being verbally asked
[26-29]. Patients may be unable to have confidence in who is
administering the questionnaire and have access to the results
using SMS text messaging. We did not notify patients that they
would be sent the SMS text message. Discussing with patients
prior to sending the message or directly tying the message to
an upcoming visit may result in higher screening completion
rates. It is also possible that the majority of patients who
received the message did not have a social need, so they did not
see a benefit in completing the social risk questionnaire.

A second possibility for the low response rate is the wording
of the message. We tried to gather input from multiple different
stakeholders in developing the message, but patients may have
either misunderstood the purpose of the SMS text message or
were not interested in participating in a research study. A SMS
text message coming directly from a patient’s provider or clinic
could yield different results and future research could randomize
who sends the message. A third reason for the low response rate
could be barriers to using the technology [30,31]. We had to
embed the questionnaire as a link in the SMS text message
rather than have the questions directly in the message. Barriers
to accessing the link could include patients not having a
smartphone, although more than 90% of people in the United
States have a smartphone [32]. Even if patients had a
smartphone, patients may not have had access to the internet
on the device to access the link. Another barrier to using the
technology could have been that people were concerned about
accessing a link on their phone, because of concerns about
privacy, or were unsure of how to access the link.

Despite the low response rate and the limitations, this study
provides important information for clinical care. This is the first

study to assess patients’ health-related social needs using SMS
text messaging, and the response rate was lower than what has
been seen in other SMS text messaging–based patient-reported
outcomes studies [33,34]. Numerous national health care
organizations have recommended that health systems address
patients’ unmet social needs as a routine part of clinical care,
and CMS will require that all adult patients admitted to the
hospital be screened for health-related social needs beginning
in 2024 [6-9]. Many health systems are in the process of
implementing different approaches to screen patients for social
needs. At least in this population, simply sending out a SMS
text message with the social risk questionnaire may not be
effective as a single modality to assess all patients for
health-related social needs. Health systems and clinics may
need to implement multiple modalities, such as using SMS text
messaging, the patient portal, or tablets in the clinic, to
effectively screen all patients. If health systems are still
interested in using SMS text messaging, they may also want to
consider varying when and how the messages are sent.

There are several limitations to this study that should be
acknowledged. First, although we included patients seen in 17
different primary care clinics, the clinics were all located in the
same county and part of the same academic medical center so
the results may not be generalizable to other populations.
Second, all of the messages were sent at the same time and day
for every patient. Varying when the message is sent (ie, time
of the day and proximity to a clinic visit), may yield different
results. Third, the message was sent based on the preferred
language listed in the EHR. It is possible that the language listed
was not correct. Fourth, we limited this study to patients with
a diagnosis of hypertension. Future studies in other patient
populations could find different results. Fifth, as in other studies
screening patients for social risks in clinical care settings,
individuals who have a primary care provider or clinic may be
different than individuals who do not (ie, more likely to have
health insurance) [35]. The results of the social risk
questionnaire may not be representative of the surrounding
community. Sixth, the SMS text message was unable to be
delivered to 9 patients based on the phone number included in
the EHR. As populations who have been socially and
economically disadvantaged are more likely to have disruptions
in their phone service, future research should evaluate the
reasons why the message was unable to be delivered.

In this study, we found that only 17 (8.5%) of the 200 randomly
selected patients completed a SMS text message–based
health-related social needs questionnaire. Despite the negative
results, this study provides important information for clinics
considering implementing social needs screening. Further
research is needed to understand how to most effectively and
efficiently implement social needs screening in a
patient-centered approach.
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