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ORIGINAL ARTICLE

Using Mobile Health to Improve Social Support
for Low-Income Latino Patients with Diabetes:
A Mixed-Methods Analysis of the Feasibility
Trial of TExT-MED + FANS

Elizabeth Burner, MD, MS, MPH,1 Chun Nok Lam, MPH,1 Rebecca DeRoss, MD,1

Marjorie Kagawa-Singer, PhD, MA, MN, RN,2 Michael Menchine, MD, MPH,1 and Sanjay Arora, MD1

Abstract

Background: Social support interventions can improve diabetes self-care, particularly for Latinos, but are time
and resource intensive. Mobile health may overcome these barriers by engaging and training supporters
remotely.
Methods: We conducted a randomized controlled feasibility trial of emergency department patients with
diabetes to determine the feasibility of enrolling patients and supporters, acceptability of the intervention, and
preliminary efficacy results to power a larger trial. All patients received an existing mHealth curriculum (TExT-
MED). After identifying a supporter, patients were randomized to intervention: supporters receiving FANS
(family and friends network support), a text message support curriculum synchronized to patient messages, or
control: supporters receiving a mailed pamphlet of the same information. Participants followed up at 3 months.
FANS intervention participants came to postintervention interviews as part of a qualitative analysis.
Results: We enrolled 44 patients (22 per arm) and followed up 36 at 3 months. Participants were positive about
the program. FANS intervention improved HbA1c (intervention mean decreased from 10.4% to 9.0% vs. from
10.1% to 9.5%, delta -0.8%, confidence interval [CI] -0.4 to 2, P = 0.30), self-monitoring of glucose (inter-
vention increased 1.6 days/week vs. control decreased 2 days/week, delta 2.3 days/week, CI 4–0.6, P = 0.02),
and physical activity (mean Godin leisure time activity score improved 16.1 vs. decreased 9.6 for control, delta
25.7, CI 49.2–2.3, P = 0.10). In qualitative analysis, patients reported improved motivation, behaviors, and
relationships. Supporters reported making healthier decisions for themselves.
Conclusions: mHealth is a feasible, acceptable, and promising avenue to improve social support and diabetes
outcomes.

Keywords: Diabetes mellitus, Social support, Text messaging, Latinos, Disease management.

Introduction

Low-income Latinos have higher rates of diabetes and
complications than the national average.1,2 This is likely

multifactorial, related to genetics and socioeconomic status,
as well as to language barriers and difficulty with access to
primary care.3–5 Mobile health (mHealth) interventions to
improve diabetes self-care have promising results in several
disparity populations, including low-income English- and
Spanish-speaking Latinos.6 Automated text-message-based

mHealth interventions offer an attractive solution to some of
these barriers as they are relatively inexpensive, highly
scalable and most low-income Latinos have mobile phones
that are capable of receiving basic SMS (short-message
service) text messages based on national estimates.7 How-
ever, mHealth interventions have great heterogeneity in
outcomes, and most have had modest treatment effect.8–12

The TExT-MED trial previously conducted by our group is
the only mHealth-based diabetes trial to focus on emer-
gency department (ED) patients with poor access to primary
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care. We found improvements in glycemic control for
Spanish-speaking participants in the trial, and modest
overall improvement in patients receiving the TExT-MED
intervention versus usual care.13 In postintervention focus
groups, patients identified a need for more personalization
and support, and they also identified family members as
integral to diabetes management.14 Incorporating family
members into the intervention could potentially increase its
efficacy.

Social support interventions typically create a new support
network among peers with a shared diagnosis or engage
family members in providing disease-specific social support
to improve health outcomes.15–20 Among Latino patients,
social support interventions have successfully improved di-
abetes outcomes and have been viewed favorably; however,
this has not been studied in ED-based interventions.21–23

Social support interventions tend to be time intensive for
family members, requiring travel to clinics for training. Al-
ternative strategies are to deploy diabetes educators or com-
munity health workers to a family member’s home; however,
this can be costly to healthcare systems. This can result in
family members who live closest to the patient with the most
available free time to travel participating in support interven-
tions, rather than the potential supporters who might be more
influential or helpful to the patient.

Merging these two types of interventions could generate a
solution that has the ease and scalability of mobile tech-
nologies coupled with the personal touch of social support.
mHealth-based social support interventions could reduce
the need for physical presence and make social support
interventions more accessible to populations in need. By
increasing social support and educating family members
about good diabetes self-management practices, we may
increase activation for behavior change and decrease the
barrier to healthy life choices for these patients. In this
study, we conduct and analyze a randomized controlled
feasibility trial to determine the acceptability, feasibility,
and efficacy of a novel social support module integrated into
an existing mHealth intervention for low-income Latinos
with diabetes.

Methods

Trial design

This is a parallel, nonblinded, randomized control trial
with a 1:1 allocation.

Patient population, study setting, and recruitment goals

The study was conducted in the ED of Los Angeles
County + University of Southern California Medical Center
(LAC + USC). This patient population (LAC + USC ED pa-
tients with diabetes) was previously studied by our group, and is
predominately Latino, Spanish-speaking, and low-income. Our
prior work indicates that diabetes-specific knowledge is low in
this population, and that the average HbA1c is 10.9%. Prior
work in this group shows that 80% of patients have a text-
capable phone, and prior mHealth interventions in this popu-
lation have had higher than 80% satisfaction ratings.13,24–26 The
recruitment goal was to determine the number of patients that
could feasibly be enrolled in a 6-week period; our high estimate
of feasibility was 50 patient/family member pairs.

Patient and supporter recruitment, enrollment,
randomization, and follow-up

IRB approval was obtained before study initiation, and the
trial was registered with clinicaltrials.gov (NCT01945996).
Research assistant (RA) surveyed the ED electronic patient
tracking system for patients with diabetes during daytime
hours for 6 weeks. While in the ED, patients were screened
for eligibility based on these criteria: having a text-capable
mobile phone, being comfortable with sending and receiving
texts, and having a glycosylated hemoglobin A1c (HbA1c) of
‡8, which falls into the ADA ‘‘Take Action’’ range. The
HbA1c-based eligibility requirement was verified by using
the Afinion AS-100 capillary point-of-care HbA1c meter.
Patients were excluded if they were <18 years old, pregnant,
or were unable to provide consent. During this initial screen,
patients identified a family member or friend to act as a
supporter. Patients were excluded if we could not reach the
family member or friend within 1 week of patient screening.
One supporter was enrolled per patient. At enrollment, we
collected patients’ self-reported race, ethnicity, age, language
preference, and proficiency. Patients returned to the hospital
for a baseline assessment. Once baseline assessment was
complete, patients were randomized to receive the interven-
tion condition (TExT-MED + FANS intervention) or control
condition (TExT-MED with un-augmented social support
and a pamphlet for supporters) by sequential closed envelope
assignment. Envelopes were created before study initiation,
and they were opened at baseline assessment by the RA en-
rolling the patient. Neither patients, supporters, nor research
staff were blinded to allocation. Patients were contacted at 1
month to ensure that they were still receiving messages. Pa-
tients in both arms followed up in person at 3 months (the end
of the message curriculum) to complete repeat assessment.
Patients in the intervention arm were invited to stay after this
visit to participate in a focus group interview. Supporters
were contacted by phone or in person at 3 months to take a
brief survey on change in texting habits and satisfaction with
the intervention. Supporters in the FANS intervention arm
were invited to a focus group interview for supporters only.
Patients received a total of $100 in gift cards if they com-
pleted follow-up at 3 months.

Interventions

The intervention consisted of two curricula: one for patients
and another for supporters. The patient messages were previ-
ously developed for TExT-MED, a uni-directional, fully au-
tomated, text-message-based program designed to increase
knowledge, self-efficacy, and subsequent disease management
and glycemic control. These twice-daily text messages for
patients were derived from the National Diabetes Education
Program (NDEP),25 and they consisted of: (1) educational/
motivational messages (1/week), (2) medication reminders (3/
week), (3) trivia questions (2/week), and (4) healthy living
challenges (2/week).13 Patients in both trial arms received two
messages daily: one educational or motivational message in
the morning, and one message from one of the other three
categories in the evening.

The FANS (family and friends network supporters) mes-
sages for supporters constituted a newly developed curricu-
lum that mirrored the patient messages. Supporters in the
FANS arm received one or two text messages a day: an
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educational or motivational message in the morning, and a
trivia or support challenge in the evening, which corre-
sponded to the patient messages. Challenge messages were
modified to inspire social support for the patient. Trivia
questions were identical to patient trivia questions. Suppor-
ters did not receive a message when the patient received a
medication reminder. The pair of messages was sent to the
patient and the supporter synchronously (see Fig. 1 for ex-
ample of patient and supporter messages that would corre-
spond). This synchronous message delivery was designed to
promote conversation between the patient and the supporter,
increasing the impact of the message. The FANS messages
are based on the module of social support developed by
Hinson-Langford et al., which recognizes four arenas of so-
cial support: (1) Instrumental support (tangible goods and
actions), (2) Informational support (knowledge sharing), (3)
Emotional support, and (4) Appraisal support (feedback on
accuracy of beliefs and appropriateness of actions).27 To
ensure that positive and appropriate support behaviors were
emphasized in family members, the FANS curriculum in-
cluded basic educational information, in addition to moti-
vational messages and challenges to provide specific acts of
support. The FANS curriculum was translated into Spanish
by a professional translator, and it was back translated by two
native Spanish speakers to ensure retention of meaning.

In the intervention group, patients received the TExT-
MED program, and their supporters received the FANS in-
tervention daily for 3 months. In the control group, patients
also received the TExT-MED program daily, but the sup-
porters received a pamphlet mailed at the time of enrollment
only with the same information as the FANS curriculum with
instructions indicating when they should read each message
to synchronize with the patient message.

Outcome measures

As this was a preliminary trial designed to inform future
trials, we had several types of outcomes of interest: feasi-
bility, acceptability, and preliminary efficacy.

Feasibility outcomes were the percent of eligible patients
who opted to participate, percent of willing patients who were
able to come to an enrollment visit and for whom we could
contact a supporter by phone to enroll, follow-up rate for
patients and supporters, and percent of invited patients and
supporters who attended in-depth interviews at the end of the
study. We collected these outcomes to be able to plan for the
enrollment time frame needed for a larger trial. We also
collected information related to whether supporters reported

receiving either the text messages or mailed pamphlet, re-
spective to the arm they were assigned to assess technical
feasibility.

Acceptability outcomes were divided into patient-focused
and supporter-focused outcomes. At the conclusion of the
intervention, patients answered yes or no if they (1) believed
the platform was a good way to learn about diabetes, (2)
would recommend the program to friends or family members,
and (3) wanted the messages to continue. Supporters an-
swered yes or no whether they (1) liked being involved as a
supporter, (2) would recommend the program to friends or
family members, and (3) would want the messages to con-
tinue at the end of the trial (FANS intervention arm only). We
also sought to record if and why any patients or supporters
withdrew from the intervention.

Preliminary efficacy outcomes were split into (1) diabetes-
specific outcomes, (2) social support outcomes, and (3)
communication outcomes. These outcomes were measured at
baseline assessment and at 3-month follow-up.

Diabetes-specific outcomes. We collected point-of-care
HBA1c; self-efficacy, measured by diabetes empowerment
scale—short form (DES-SF)28; diabetes-related quality of
life, measured by the problem areas in diabetes (PAID)
scale29; healthy behaviors, measured via the summary of
diabetes self-care activities (SDSCA)30; and the Godin lei-
sure time activity scale.31 We selected these measures as
intermediary steps to glycemic control at the individual be-
havioral level (SDSCA and Godin scale), with potential re-
lationships with behavioral activation/self-efficacy (DES-SF)
and perceived barriers to healthy choices (PAID).

Social support outcomes. We collected measures of so-
cial support, measured by the Norbeck social support ques-
tionnaire, which is sub-scored as tangible and emotional
support32; and social connectedness, measured by the social
connected scale—revised.33

Communication outcomes. We also collected patient and
supporter reports of the number of text messages exchanged
with the supporter as well as the percent of messages about
diabetes.

Statistical analysis

We generated descriptive statistics for patient demo-
graphics, feasibility outcomes, and acceptability outcomes by
using STATA version 13.34 For the preliminary efficacy data,

FIG. 1. Examples of corresponding TExT-MED patient and FANS messages. FANS, family and friends network support.
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we generated descriptive statistics, and we used t tests or
rank-sum tests as appropriate for variable type to compare
outcomes between the groups. We also completed post hoc
analysis of baseline characteristics of patients who completed
follow-up versus those who did not, and outcome analysis for
intervention group dyads who completed the study, based on
supporter report of receiving the messages.

Postintervention qualitative analysis

At the conclusion of the 3-month trial, we conducted a
series of group and individual interviews with only inter-
vention group patients and intervention group supporters
(half of the total participants) to assess acceptability to pa-
tients and family members and to understand the patient and
supporter factors that might impact efficacy. The question
guide (See Supplementary Data available online at http://
online.liebertpub.com/doi/suppl/10.1089/dia.2017.0198) fo-
cused on how the intervention impacted behavior motivation,
patients’ perception of their disease, and the role that their
supporter played in their diabetes management. Interviews
were conducted on the same day as the 3-month follow-up
visit, after survey instruments were administered. Experi-
enced interviewers conducted 6 focus groups in Spanish and

English with a total of 22 participants (14 patients and 8
family members). We imported verbatim transcripts into a
computerized qualitative analysis program, Dedoose. A rig-
orous text-based, modified grounded theory approach was
used.35 Transcripts were analyzed in an iterative process,
reexamining the earlier transcripts with the new codes de-
rived from each round of analysis until saturation was
reached. Broad categorical key themes arose from the initial
codes. We reviewed 297 pages of transcripts in the initial
line-by-line process. Through three iterative rounds of co-
coding, we developed a set of 32 codes and subcodes. In-
tercoder reliability was excellent (pooled Kappa 0.86).36

Results

Enrolled patient characteristics

We enrolled a total of 44 patients. Patients were predom-
inantly Latino (80%), more often female (57%), and pre-
ferred Spanish to English at home (57%). Intervention and
control group patients had similar baseline HbA1c, social
support, social connectedness, diabetes-related self-efficacy,
physical activity, and diabetes self-care behaviors (Table 1),
with the exception of more frequent foot self-exams among
control group patients.

FIG. 2. Diagram of screening, enrollment, randomization, and follow-up of TExT-MED + FANS patients.
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Feasibility outcomes

Enrollment and follow-up: (see Fig. 2 for consort-style
diagram) We screened 745 ED patients with diabetes for
eligibility. Out of them, 58 were eligible; reasons for ineli-
gibility were: no mobile phone (174), did not know how to
text (180), HbA1c in good control (147), did not speak En-
glish nor Spanish (28), critically ill (80), refused screening
(28), no support person identified (4), unable to contact
support person (24), and identified support person cannot text
(15). Of these 65 eligible patients, 11 refused to participate,
and 10 did not return for their enrollment visit, resulting in 44
enrolled patients (68% of eligible patients enrolled). At the
conclusion of the study, 82% (36/44) of patients followed up
at 3 months. We were able to follow up with 60% (26/44)
of supporters. One hundred percent of patients reported re-
ceiving text messages. Ninety-four percentage of supporters
in the FANS intervention arm reported receiving support
messages, and 80% of supporters in the control mailed
pamphlet arm reported receiving the pamphlet.

Acceptability outcomes

One hundred percent of patients who followed up at the
end of the intervention stated that text messages were a good
way to teach about diabetes, 97% stated that they would want
the messages to continue at the conclusion of the interven-
tion, and 97% would recommend the program to a friend or
family member with diabetes. One hundred percent of sup-
porters stated that they liked being involved as a supporter,
88% stated that they would like the text messages to continue,
and 93% stated that they would recommend the program to
friends or family members. No patients or supporters re-
quested to be dropped from the intervention nor opted out of
messages.

Preliminary efficacy outcomes

For diabetes-specific outcomes, both groups experienced
decreases in HbA1c at the 3-month follow-up. The inter-

vention group experienced a greater drop in mean HbA1c
(intervention patients’ mean HbA1c decreased from 10.4% to
9.0%, delta 1.4 [95% confidence interval; CI 2.3–0.4] com-
pared with control group patients’ mean HbA1c decrease
from 10.1% to 9.5%, delta 0.6 [95% CI 1.4 to -0.2],
P = 0.296). FANS intervention patients also reported in-
creased self-monitoring of glucose (intervention mean in-
creased 1.6 days/week vs. control decreased 2 days/week, CI
4–0.6, P = 0.02) and physical activity (mean Godin leisure
time activity score improved 16.1 vs. decreased 9.6 for
control, delta 25.7, CI 49.2–2.3, P = 0.10). There were no
differences between intervention and control patients’ report
of other self-care activities (SD-SCA), diabetes-related
quality of life (PAID scale), and self-efficacy (DES-SF). See
Table 2 for full results.

For social support outcomes, we found no difference in
patients in the FANS intervention and the control group re-
ported levels of tangible social support, emotional social
support, and social connectedness; see Table 2 for full results.

For communication outcomes, intervention group patient-
supporter dyads also reported an increased number of texts
per week (51 more texts per week for FANS intervention
group dyads compared with a decrease of two messages per
week for control dyads, P = 0.06) but no change in the percent
of text messages about diabetes, with a 26% (95% CI 0.76–
52) increase in intervention dyads compared with a 30%
(95% CI 11–49) increase in control intervention dyads,
P = 0.82. The correlation between supporter and patient re-
ports of number of text messages exchanged each week was
moderate (r = 0.57).

Post hoc sub-analysis

We found no differences in baseline characteristics for
patients who completed follow-up versus those who did not,
nor in preliminary outcome measures for patients whose
supporters received the messages versus those who did not.
See Supplementary Tables S1 and S2.

Table 2. Change-Score Analysis for TExT-MED + FANS Patients Who Completed Follow-Up, n = 36

Characteristics

Intervention (n = 17) Control (n = 19) Difference (C-I)

Mean 95% CI Mean 95% CI Mean 95% CI P

HbA1c -1.4 -2.3 -0.4 -0.6 -1.4 0.2 0.8 -0.4 2.0 0.296
Self-efficacy: DES-SF 0.1 -0.2 0.4 0.3 -0.1 0.7 0.2 -0.3 0.7 0.295
Perception of Problems: PAID -6.8 -16.0 2.4 -0.9 -15.0 13.2 5.8 -10.8 22.5 0.568

Self-Care Behaviors: SDSDCA
General diet 0.9 -0.3 2.0 0.1 -1.0 1.3 -0.7 -2.3 0.9 0.324
Specific diet 1.2 0.2 2.0 0.9 -0.1 1.9 -0.3 -0.9 1.5 0.690
Exercise 0.4 -0.6 1.3 0.7 -0.6 2.0 0.3 -1.3 1.9 0.588
Blood glucose 1.6 0.5 2.7 -0.7 -2.0 0.7 -2.3 -4.0 -0.6 0.024
Foot care 1.0 -0.5 2.6 0.9 -0.3 2.1 -0.1 -2.0 1.8 0.870
Carb space 0.5 -0.7 1.6 0.5 -0.6 1.5 0.0 -1.5 1.5 0.911

Godin leisure time activity 16.1 33.5 -1.3 -9.6 7.3 -26.6 -25.7 -2.3 -49.2 0.096

Social support: SSQ
Emotional -1.4 -2.7 0.0 -1.5 -2.8 -0.3 -0.2 -1.9 1.6 0.722
Tangible -0.2 -1.2 0.7 -0.4 -1.2 0.4 -0.1 -1.3 1.1 0.709

Social connectedness: SCS 0.8 -6.1 7.8 -1.9 -6.5 2.7 5.8 -10.8 22.5 0.568
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Qualitative analysis

Through the qualitative analysis, we identified several key
themes regarding the intervention’s acceptability and impact
on patients’ motivation for behavior change and diabetes
self-management (see Table 3 for exemplary quotes for the
key themes identified). Foremost, intervention group partic-
ipants in the interviews were overwhelmingly positive about
the program. The most impactful messages were those that
had specific calls for action such a dietary goal for a meal or
physical activity challenge. Some patients also felt motivated
by messages that called on them to stay healthy and honor
their responsibilities. Both patients and family members no-
ted that their communication had improved, and that they felt
that the communication initiated by the FANS intervention
had strengthened their relationships. Both patients and sup-
porters believed that there could be more personalization of
the messages, both in time of day delivered and in content
tailored to their specific needs. Interestingly, supporters noted
that they were more mindful of their own health decisions,
and they believed that participation had improved their own
health. The FANS curriculum was designed to improve so-
cial support behaviors from family members, but not spe-
cifically to improve the health choices that supporters made

for themselves, whereas TExT-MED was designed to im-
prove diabetes-related self-efficacy, specific self-care be-
haviors, and resultant glycemic control among patients.

Conclusions

Patient-centered mHealth interventions for diabetes are
generally modestly effective at improving diabetes out-
comes.11 Improving the quality and quantity of social support
provided by a patient’s family members also improves inten-
tions and diabetes self-care behaviors,37–39 but it is difficult to
scale up for larger populations. We created the TExT-MED +
FANS intervention to add a mobile social support inter-
vention to a previously successful patient-centered mHealth
intervention, and we tested whether this could feasibly en-
hance clinical outcomes in a scalable manner. In this study,
we found that such a novel mobile social support inter-
vention was feasible, acceptable to patients and their family
members, and produced promising results for diabetes-
specific outcomes.

The chief reason to conduct this study was to determine the
time frame necessary to enroll patients in a fully powered trial
and to determine the scalability of the intervention. The

Table 3. Key Themes and Exemplary Quotes of Impact of TExT-MED FANS

Theme Quotes from Interview Participants

Positive regard for the TExT-MED
FANS intervention

‘‘I think it [TExT-MED+FANS] is very good. To motivate people. For
example, the people, the messages that you send. They are good, as
long as the people who receive them read them. Because it’s no longer
up to you. It depends on the people that receive them.’’

Desire to be healthy and honor responsibilities ‘‘I always knew that back in my mind, but didn’t come forth. One of
the last few texts that you guys sent, that, uh, you also wanna be there
around your family. You know, your loved ones . I remember that.
And I go, ‘yeah, that’s the reason why I’m doing it.’’’

Improved communication and emotional support ‘‘I thank you very much for this, the messages, because that’s how my
husband would communicate with me. Let me tell you, he and I did
not have a good relationship. But now, he is my support.’’ (Translated
from Spanish)

‘‘I think emotionally closer we became. Sometimes we would receive a
text that would say, ‘tell them how much you appreciate them.’ And
then, sometimes, you know, when I’m random and I just go up and I
told her like why I love her and it makes her feel good about herself.
Cause sometimes she goes in a state of like depression. I noticed that
I’m like, whoa. Don’t worry, it’ll get better. I just try to tell her
positive things to help her out, emotionally. I’m not really good at like
expressing how I feel. So I think reminders, the text messages, help
me.’’

Desire for more personalization ‘‘I’m taking [medications] on a regular basis, the times where I should
take them. Not just, forget in the morning. Examples like texting
[medication reminders] at nine o’clock. For me, that’s late. So, if I
forgot because it was late. Nine o’clock is late for me. Nine o’clock is
my break time.’’

Change in supporters’ health behaviors ‘‘You have someone that is receiving the same information that you are
and that it’s making, even making the other person a little bit more
self conscious about their own health.’’

‘‘[A Challenge] Message would say, ‘don’t eat bread or sweets or
carbohydrates’ or something like that, and ‘tell the person that you are
doing the same thing’. it makes you conscious of your own diet and
how screwed up it is, you know? Like that you really don’t, if you’re
not being forced to actually take a look at what you’re putting in your
mouth you really don’t really think about it.’’
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enrollment procedures for family members and the require-
ment for patients and family members to be able to text could
limit eligibility and future scalability. Although these addi-
tional inclusion criteria (willing and available family member
to serve as a supporter, owning a mobile phone, and knowing
how to text) did limit the percent of eligible patients who
were successfully enrolled, we were able to enroll 44 patients
and their family members in a 6-week time frame, indicating
that a fully powered trial is feasible in this setting. The pri-
mary limitation to enrollment was mobile phone ownership
and use of text messaging. However, multiple studies have
shown that cell phone ownership and use of text messaging
by low-income Latino patients is increasing, so this potential
limit to scalability is decreasing rapidly.24,40 In addition,
there is value in an intervention that can change behavior for
a segment of this underserved population, even if mobile
phone ownership does not reach 100%. An additional issue
for a few patients was the lack of a support person to enroll;
this intervention is designed as an induction intervention,
where we activate existing social connections, rather than an
alteration intervention in which we would attempt to create
new connections.41 We chose this kind of induction inter-
vention, because although social support is generally believed
to improve diabetes self-management, in some populations
there is evidence that some family behaviors can be obstruc-
tive to good health decisions.42–45 To encourage positive
support behaviors from family members, the FANS curricu-
lum included basic educational information rather than solely
‘‘pushes’’ to provide specific acts of support. In larger iter-
ations of this intervention, the intricacies of helpful and ob-
structive behaviors will need to be better elucidated. This
intervention can increase support, but we must ensure that the
support provided is appropriate and helpful.

We found that this kind of social support intervention was
highly accepted by patients and family members, with
overwhelming positive regard for the program. It was en-
gaging, as no supporters or patients stopped the text messages
and follow-up with patients was >80%. Through our quali-
tative analysis, we similarly found that patients and sup-
porters were highly engaged in the program and enjoyed the
experience. We also found evidence that an mHealth social
support strategy may improve diabetes management com-
pared with a more traditional pamphlet version. TExT-MED +
FANS resulted in changes in self-efficacy compared with the
control intervention. As this was a feasibility trial and not
powered to find statistical differences in clinical outcomes,
we did not anticipate finding differences in clinical outcomes.
However, we found modestly better glycemic control among
FANS intervention patients versus control intervention pa-
tients. Both groups significantly improved glycemic control
from baseline, likely because the control group was not a
‘‘no-touch’’ group, but instead received a previously tested
and successful patient-focused intervention with a basic so-
cial support component. Our novel approach of encouraging
family members to engage via a mobile intervention has the
potential to make lasting behavior changes, thus a longer
follow-up period should be tested. The promising improve-
ments in our FANS intervention patients indicate that this
augmented intervention can improve diabetes self-care and
resultant glycemic control. By creating this scalable inter-
vention, we anticipate that we can reach a larger portion of
these high-need patients and engage them in better self-care

as well as relink them to diabetes specialists and/or primary
care providers.

Prior reports of utilizing mHealth to augment, initiate, or
improve social support for patients with diabetes consist
primarily of pilot work, and comparisons between studies are
limited by heterogeneous patient populations. Of four iden-
tified published studies, two attempted to create new social
support ties by patients with diabetes with people they did not
know and two studies recruited people from the patients’
existing social support network. Of the two studies that
matched patients to strangers, one study matched patients to
other patients with diabetes,46 and another study matched
patients to community volunteers47; both reported negative
findings. Rather than trying to create new social bonds be-
tween strangers, our intervention builds on previously es-
tablished social connections. Two other published studies
examined the potential effects of recruiting a patient’s loved
one as a support person; however, they both reported diffi-
culty in identifying and recruiting supporters, and less than
half of the patients had a supporter enrolled.15,48 One study
examined patient perspectives qualitatively only,48 and the
other found that patients with a supporter showed better
medication adherence, particularly among those patients
under psychological distress.15 However, as patients who
were able to recruit a loved one were compared with those
who could not, this positive change could be due to differ-
ences in baseline social support moderating the effect of the
intervention. Our strategy of only enrolling patients with a
willing supporter decreases potential recruitment bias, and it
better isolates the effect of augmented social support.

Our promising 3-month feasibility trial has several limi-
tations that must be resolved before conducting larger and
longer studies. Follow-up with supporters was only 60% at 3
months, and this could decline even further with longer trials.
The high approval ratings from supporters could be inflated
given that those who did not enjoy the program may be less
likely to complete follow-up. Clarifying the expectations of
supporters participating in the trial, regular engagement
check with messages requesting a text-back, and improved
incentives for supporter follow-up would likely improve this.
However, no supporters opted out of messages, indicating
that they continued in the intervention even if they were not
available for follow-up. In addition, the focus of this inter-
vention is the patients’ health and behavior choices, so the
suboptimal follow-up among supporters does not impact the
main patient-centered objective of this study. We must also
decide how to accurately and appropriately measure the
quantity of patient/supporter communication. Correlation of
self-report of text messaging between the patient and sup-
porter dyads in which both members completed follow-up
measures was moderate. Checking phones for the actual
number of messages exchanged may be a more objective
measure, but it invades privacy, erodes trust, and presumes
that participants are not deleting messages due to memory
restrictions on their mobile phone. The perception of social
support has been shown to be more important than the actual
provision of the support when examining outcomes.49 This
potential issue in measuring the mechanism of action of the
intervention does not negate the importance of our findings
and the potential benefit of this kind of intervention. The
participants in this trial likely have a higher level of social
support at baseline than patients who did not have a family

46 BURNER ET AL.



member available to serve as supporter, which limits the
external validity of our findings. Both patients and supporters
who came to the interviews are also more likely to be highly
engaged users, and the qualitative analysis likely reflects a
more positive view of the program than the study population
at large. Lastly, although this brief trial was designed to test
the feasibility of this complicated intervention, and was not
powered to detect changes in diabetes outcomes, the positive
findings are encouraging.

TExT-MED + FANS is an entirely automated, text-message-
based, diabetes self-education and self-management interven-
tion augmented with mobile instigation of social support. In
this feasibility trial in low-income ED patients with diabetes,
we found that mHealth is a feasible, acceptable, and prom-
ising avenue to increase diabetes self-care and resultant
glycemic control. Interestingly, although the intervention was
focused on patients, the family members believed that they
made healthier decisions in their own lives. A fully powered
trial is necessary to determine whether there are significant
changes in diabetes self-care behaviors and resultant gly-
cemic control. Instigating improved social support through
this scalable mechanism may be an important key to reaching
populations who suffer diabetes disparities and instigating
long-term behavior change and improved diabetes outcomes.
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