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ARTICLE INFO ABSTRACT

Keywords: Although diabetes is a nationwide epidemic, US Latinos are a particularly vulnerable population. Culturally
Diabetes appropriate interventions can combat this disparity, especially those that increase social support. However, these
Latinos interventions face significant cost and time barriers, which mHealth (mobile health) may overcome. This trial
mHealth

examines the benefit of adding social support to an existing text-message based, patient-focused mHealth in-
tervention for emergency department patients with poorly controlled diabetes. Family members and friends of
patients were randomized to mHealth augmented social support training (daily text-messages that synchronize
with the patient messages) or a pamphlet based training (the same content mailed to their house.) We hy-
pothesize that patients who received mHealth augmented social support will have a larger improvement in
diabetes management (glycosylated hemoglobin or A1C) than those receiving standard support at six-months,
and that improvement will be sustained at twelve-months. Secondary patient outcomes are clinical (weight,
blood pressure), behavioral (medication adherence, self-care activities) and psychosocial (general and diabetes-
specific social support, self-efficacy, diabetes-related distress, depression, fatalism and quality of life). We
screened 2004 patients and enrolled 166 patient/supporter dyads. 70% of patients are Spanish-speaking, 51%
female, with a mean A1C of 10.8. We employed innovative measures to remotely enroll family members and
support a bilingual population, which will assist other investigators in design of similar trials. The findings of our
trial will have real-world applicability for clinicians, health system administrators, health educators and
mHealth developers who aim to improve the health of this vulnerable population.

Emergency department
Social support

1. Introduction

Although diabetes is a nationwide epidemic, US Latinos are a par-
ticularly vulnerable population. Latinos are more likely than non-Latino
Whites to develop diabetes and have higher rates of diabetic compli-
cations and diabetes related mortality [1,2]. This disparity is prominent
in Los Angeles County, where almost half the residents are Latino, and
diabetes prevalence is higher than the national average [3,4]. Patient
with diabetes who rely on the Los Angeles County + University of
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Southern California Emergency Department for care are a high need
population, with poor glycemic control, low diabetes knowledge, and
limited access to care [5]. These patients are not often adequately
served by the current healthcare system, and require dedicated atten-
tion to address their unique health needs and barriers to care.
Culturally and linguistically appropriate interventions can combat
this disparity, especially social support interventions. Training family
members and peers to support patients with diabetes has been shown to
improve patient motivation, healthy behaviors and glycemic control
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[6-10], and is accepted by Latino populations [11-13]. However, tra-
ditional social support interventions require in-person training for fa-
mily and friends, as well as physical space and personnel for training.
Additionally, support training is often provided to the most proximate
people to the patient with available time, rather than the most influ-
ential person identified by the patient. In-person training also limits
scalability in populations with limited transportation and financial re-
sources. Strategies to decrease these barriers are needed; mobile health
(mHealth) may be a solution.

mHealth is the use of mobile phones to provide public health and
medical solutions. mHealth interventions improve disease management
of chronic illnesses, including diabetes [14-17]. However, existing app-
based mHealth interventions require smartphones, which are not
widely used in resource-poor communities such as safety-net emer-
gency departments (EDs) [18]. However, Latino populations have high
rates of mobile phone ownership, text-message use, and access health
information via mobile phones more frequently that other digital
sources [19,20]. Latino patients from low-resource settings have en-
thusiastically joined text-message and interactive voice-recording in-
terventions to improve diabetes self-care [21-23].

ED care is an opportunity to reach patients and families during a
health crisis, when they are susceptible to behavior change [24]. As
emergency care is more expensive than healthcare in other sites [25],
ED interventions should maximize the benefit of these visits through
improved behaviors and health outcomes. ED-based interventions can
also bridge patients until primary care can be established for those
lacking primary care, or during the wait for the next visit for patients
with limited access to a primary care provider.

In this paper, we describe the protocol and enrollment for the ran-
domized controlled trial TEXT-MED + FANS (Trial to Examine Text-
Messaging in Emergency patients with Diabetes + Family and friends
Network Support), adding a mobile social support module, FANS to the
TExT-MED intervention to provide emotional context and highly per-
sonal touch. TEXT-MED + FANS uses mHealth to overcome the trans-
portation and time obstacles that social support solutions face by of-
fering social support training via a mobile platform. Using mobile
training, a patient can select the most influential person to support
them, rather than the most proximate.

2. Methods
2.1. Study design and aims

In this twelve-month, comparative effectiveness randomized con-
trolled trial (enrollment period July 2017 to October 2018), ED patients
with poorly-controlled diabetes mellitus from an urban, safety net
medical center were randomized to one of two arms: [1] an mHealth
intervention for self-management education augmented by mHealth
augmented social support (TExT-MED + FANS) or [2] the same patient-
oriented mHealth intervention with minimally augmented social sup-
port (TEXT-MED + pamphlet). The aims are of the study are:

Aim 1: Compare effectiveness of TExT-MED + FANS to TExT-
MED + pamphlet on glycemic control (A1C) among emergency de-
partment patients with diabetes at the end of the six month intervention
and after a six-month washout phase.

Hypothesis

A text message module (FANS: (Family And friend Network
Supporters) delivered to a patient's supporter will improve A1C at six
months compared to that of patients whose supporters receive similar
support information by mail.

A related exploratory aim will examine potential moderators of
intervention effectiveness in lower A1C (gender, health literacy, base-
line social support, baseline mobile technology use, psychosocial
wellbeing and supporter distress related to diabetes) as well as med-
iators of intervention effectiveness assessed at three, six, nine and
twelve months (change in perceived social support, supporter distress
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related to diabetes, change in mobile technology use, and self-report of
healthy behaviors).

Aim 2: Compare effectiveness of TExXT-MED + FANS to TExT-
MED + pamphlet on diabetes related clinical, behaviors and psycho-
social well being among emergency department patients with diabetes
at the end of the intervention and after six-month post intervention
phase.

Aim 3: Evaluate experience with TEXT-MED + FANS and impact on
perceptions and motivation.

We will conduct a qualitative analysis of patient and supporter ex-
perience with TEXT-MED + FANS through individual semi-structured
interviews.

2.2. Comparative effectiveness randomized controlled trial

2.2.1. Patient recruitment

Patients were recruited from July 2017 to October 2018. IRB ap-
proval for this study was obtained prior to study initiation from the USC
Health Sciences Institutional Review Board. This study enrolled ED
patients with both type I and type II diabetes at LAC + USC (Los
Angeles County + University of Southern California Medical Center).
ED patients with diabetes in this healthcare system have been found to
have poor glycemic control, poor diabetes specific knowledge, and poor
access to primary care [5].

2.2.2. Screening, eligibility criteria and recruitment

Trained research assistants (RA) conducted screening and enroll-
ment during the daytime and evening hours in the LAC+ USC ED. They
surveyed the ED electronic patient tracking system for patients with
diabetes. Inclusion and exclusion criteria are listed in Table 1. Only
subjects with A1C =8.5% were enrolled in this trial, as these patients
have the greatest need for intervention and potential to demonstrate
beneficial intervention effect. The AlC-based eligibility requirement
was verified in the emergency department during the patient's visit,
using the Afinion AS-100 capillary point-of-care A1C meter (Axis-Shield
PoC AS, Oslo, Norway). Patients who reported both type 1 and 2 dia-
betes were enrolled, as prior work with this population has shown that
30% of patients are unsure which type of diabetes they have [5]. RAs
explained the purpose of the study and obtained written informed
consent in the language of the patient's preference. To be eligible, pa-
tients had to identify a family member or friend to agree to serve as a
supporter. Patients were aware at enrollment that the designated sup-
porter could receive multiple text-messages per day, and would be
prompted to offer increased support.

2.2.3. Enrollment & randomization

The goal of this investigation is to study augmenting existing social
support via mHealth, so patients were only eligible to be enrolled in the
study if a supporter agreed to participate as well; however, this took up
to three weeks to contact and enroll the supporter. Given the potential
lag, all potentially eligible patients were registered in the SHERPA
platform used by Agile Health while in the ED. Occasionally, patients

Table 1
Eligibility criteria for participants.

Exclusion criteria

Psychiatric involuntary hold, or in police custody

Altered mental status

Clinically unstable to consent and complete baseline assessment
Inclusion criteria

Age 18 or greater

Stable ownership of mobile phone

Able to send and receive text messages

Reads English or Spanish

A1C 8.5 or greater

Identifies a support person who can be contacted within 2 weeks to enroll
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TExT-MED FANS  Contact

Serve food on a smaller dish
(like a salad plate). This will
make it seem like more food is
being served.
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TExT-MED FANS  Contact

Remind Maria to serve food on
a smaller dish (like a salad
plate). This will make it seem
like more food is being served.

Fig. 1. Example of patient message and corresponding family member message.

lacked cellular service in the ED and were not able to text-in the Federal
Communications Commission-required YES message to opt in during
their initial ED visit; we texted and called these patients daily for up to
one week until they texted back in YES. The supporter was not con-
tacted until after the patient was fully registered in the system. If a
supporter was not eventually enrolled as well, the patient still received
the patient text-messaging program, however they were removed from
further participation in the study.

Supporters were enrolled either in the ED during the initial contact
with the patient or remotely by telephone if they were not present in
the ED. Each patient was instructed to rank up to three family or friends
who would provide them the most support. As the intervention en-
courages communication between a patient and a supporter, only one
supporter was enrolled per patient to not overwhelm patients with
suggestions for healthy living from multiple loved ones. We collected
multiple contact numbers for each potential supporter from each pa-
tient. We called daily for up to three weeks to enroll supporters.

Enrolling supporters consisted of verbal consent, confirming
age > 18 and the ability to send and receive text messages, completion
of supporter survey instruments and registration in the SHERPA plat-
form. Registration in the SHERPA system required a YES text back from
the supporter. If the supporter did not respond with the required text-in
YES message, we called them daily to remind and assist them with
completing registration. After supporter enrollment was completed, the
dyads were randomized to the FANS mHealth-augmented social support
or pamphlet-based social support education for the supporter. All pa-
tients received the TEXT-MED patient program.

2.3. Patient intervention — TExT-MED

The original TEXT-MED curriculum description and development
are previously described [21]. TExT-MED was developed from National
Diabetes Education Program (NDEP) [26] messages adapted to the
character constraints of text messages (160 characters); messages em-
phasized behavior change [27]. It was a six-month, fully automated,
text message based program designed to increase knowledge, self-effi-
cacy and subsequent disease management and glycemic control. The
twice-daily text messages for patients consisted of: 1) educational/
motivational messages 2) medication reminders 3) diabetes trivia
questions and 4) healthy living challenges.

After the original TEXT-MED study was completed, the program was
purchased, modified and commercialized by Agile Health into a new,
enhanced program called MyAgileLife. MyAgileLife, consists of three
messages a day and has a greater focus on behavioral skills than the
original intervention TExT-MED- including setting goals, tracking
progress, enabling social support, creating environmental cues, and
celebrating success. MyAgileLife also contains messages designed to
increase engagement by including trivia questions and patient self-as-
sessments of motivation and disease management which request a re-
sponse. For the patient curriculum in this study, for technical issues
related to the timing of the messages we used a slightly locally modified
version of the MyAgileLife program.

2.4. FANS Family member/supporter intervention

2.4.1. FANS curriculum development

The FANS support messages were initially developed from National
Diabetes Education Program and American Diabetes Association (ADA)
recommendations for family members to offer emotional, informa-
tional, and instrumental support. The existing patient curriculum of text
messages was reviewed, and of the 3 daily patient text messages, 2
messages were selected to develop a coordinating supporter FANS text
message. FANS text messages were then translated into Spanish by a
native Spanish speaker, and back translated by a native Spanish speaker
of a different origin country. Four family members of patients with
diabetes, all bilingual native Spanish speakers, then reviewed all
English and Spanish FANS and TExT-MED patient messages to confirm
retention of meaning. The messages were also tested and refined with a
group of Spanish-speaking promatoras—community health workers
with special training in health education who are valued opinion lea-
ders in their neighborhood. The promatoras identified messages that
needed further development. In particular, they noted translations that
had negative connotations or nuances. For example, a message in
English stated, “to get things in order”; the Spanish translation of “sigue
en linea” reminded some promotoras of current political discourse re-
garding waiting for one's turn to cross the border. Due to the potential
negative connotations, we were careful to reword such messages.

2.4.2. Theoretical basis

The FANS messages for supporters mirror the patient messages, and
the coordinating messages are sent to the patient and the supporter
synchronously (see Fig. 1). This synchronous message delivery is de-
signed to instigate conversation between the patient and the supporter,
increasing the “stickiness” of the message. The FANS messages are
constructed on a model of four arenas of social support: 1) Instrumental
support (tangible goods and actions), 2) Informational support
(knowledge), 3) Emotional support and 4) Appraisal support (feedback
regarding accuracy of beliefs and appropriateness of actions) [28].
Currently, the NDEP and American Diabetes Association (ADA) re-
commend a combination of emotional, informational, and instrumental
support from loved ones. Given the financial constraints of many of the
patients and family members of this safety-net ED population, the FANS
messages emphasize emotional, informational and non-financial forms
of instrumental support.

2.4.3. FANS supporter curriculum and delivery

The FANS (Family and friend Network Support) curriculum consists
of six months of twice daily messages for the enrolled supporters and
synchronizes in time and content with the patient messages. The mes-
sages are 160 characters in length or less, to conform to short-message-
service text message requirements. A few messages require that two
separate texts be sent to encompass the entire content. The messages
are designed to allow personalization with the supporter's name, or the
patient's name (see Table 2 for example), as this was a requested feature
in prior qualitative evaluation of mHealth user experience [29]. Most
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Table 2
Example FANS messages from each support domain.
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Support domain Emotional

Informational

Instrumental

Example FANS message from
support person curriculum

Celebrate every time John does
something for their health. Feel great
about your progress together.

The A1C test (A-one-C) shows what Jackie's
blood sugar has been over the last 3 months. The
A1C goal for most people is 7.

Challenge: Learn the names and doses of Gio's
medications. Write them down and keep the list
handy for health appointments

messages were informational, however approximately one FANS mes-
sage per week was a support challenge message that encouraged con-
tact with the patient, prompted the supporter to engage in a specific
care behavior or challenged the FANS perform the same health beha-
vior the patient was challenged to do, and to communicate that effort to
the patient. In total, the FANS curriculum consists of 381 messages of
educational and motivational content with an emphasis on inspiring
appropriate social support. 39% of messages focus on informational
support, 42% of messages focus on emotional support and 18% focus on
instrumental support.

2.5. Efforts to support non-english speaking and bilingual dyads

In order to support Spanish and English speaking patient and sup-
porters, we created versions of the intervention in each language.
Additionally, we allowed patients and supporters to select different
languages, as patients and supporters may have different language
preferences for texting. This required an additional layer of program-
ming in the platform to synchronize messages between dyads. As an
additional step to support Spanish-speaking participants required all
research staff using Spanish with patients were required to pass a lan-
guage certification test.

2.6. Participant safety

There are two areas of risk to patients in this intervention. The first
is the risk of hypoglycemia as patients improve their medication ad-
herence, as we anticipate that up to half of patients will be on insulin or
oral insulin secretagogues. Patient knowledge of symptoms and treat-
ment for hypoglycemia is low, and is the first focus of educational
messages sent to both supporters and patients. Additionally, on en-
rollment, patients were instructed to report episodes of hypoglycemia
to the research team (either by text or voice message) and to call their
primary doctor and to inquire about medication adjustment. If the
patient did not have a regular primary care doctor, the research team
instructed the patient to visit the urgent access center at LAC + USC
where a safety-net system exists for patients lacking a medical home. A
clinical pharmacologist working with a family medicine specialist
conducts same day/next day appointments to make medication ad-
justments for diabetes, hypertension and anticoagulation medications.
We will evaluate for a difference in patient reported hypoglycemic
events between the two groups at three, six and twelve months. Another
risk associated with this intervention involves safe texting habits. All
patients and supporters were reminded not to text while driving, op-
erating heavy machinery, while crossing streets or in any other situa-
tion in which they need to be aware of their surroundings. There may
be an increase in phone bills due to the number of texts. Participants
were advised that there may be increased costs. Our group has pre-
viously reported that > 90% of our target patient population has un-
limited text plans, so we anticipate this to be a minor risk [18].

2.7. Study measures, data collection procedures and schedule

2.7.1. Data collection procedures and schedule

Patient assessments occur at enrollment, three, six, nine and twelve
months on behavioral and psychosocial outcomes, and at baseline, six
and twelve months for clinical outcomes. Potential intervention effect

mediators and modifiers are collected at each time point. Trained RAs
conduct in-person assessments using standardized protocols and
equipment, in the language of the patient's preference. All RAs that
speak with Spanish with patients complete a language competency as-
sessment prior to interacting with patients in Spanish. For assessments
at three and nine months, participants have the option of an in-person,
mail or phone appointment.

Supporter assessments occur at baseline, six and twelve months.
Supporters have the option of an in-person, mail or phone appointment.
All assessments are with trained RAs in the language of the participant's
preference.

To ensure data integrity, all RAs are trained by a research co-
ordinator and directly observed for adherence to standard survey ad-
ministration protocols. The Afinion AS100 point of care machine un-
dergoes manufacturer recommended maintenance and quality control
checks with standardized controls. All data is directly entered in real-
time into REDCap [30], so that transcription errors are minimized.

2.7.2. Primary and secondary outcome measures

The primary outcome is patient change in glycemic control mea-
sured by change in hemoglobin A1C at six months post-randomization.
RAs will collect point-of-care values from an Afinion AS100 capillary
point of care machine.

Secondary outcomes are changes in clinical, behavioral and psy-
chosocial. Clinical outcomes are weight, BMI, blood pressure.
Participants are weighed on the same scale at enrollment and follow up
assessments, without shoes or overclothes. Blood pressure is measured
by study RAs after the patient is seated for 5 min, with the average of
the second and third reading recorded. Healthy behaviors are measured
by the Summary of Diabetes Self-care Activities [31] and medication
adherence will be measured by the Wilson 3 item Medication Ad-
herence scale [32]. We measure healthcare utilization by the patients'
report of clinic appointments, ED visits and hospitalizations. This self-
report will be confirmed by a manual review of the electronic medical
record. Psycho-social factors of self-efficacy (Diabetes Empowerment
Scale Short Form) [33], diabetes related distress (Diabetes Distress
Scale) [34], depression (PHQ-9) [35], fatalism (Diabetes Fatalism
Scale) [36] and quality of life (World Health Organization WHO-5 Well
Being Index) [37] will be collected at baseline and follow up assess-
ments at three, six, nine and twelve months after randomization.

2.7.3. Potential effect modifiers and mediators

We are collecting information on several potential mediators and
modifiers of the intervention on patients' glycemic control. Potential
modifiers at baseline include mobile technology use and health literacy.
Mobile technology use will be measured by questions modeled after the
Pew Hispanic Center survey [19] with the addition of questions about
frequency of contact between the patient and supporter, and the pro-
portion of communication that is about diabetes. Health literacy will be
measured by the questions developed by Chew, et al. [38]

Potential social support mediators of the intervention will be mea-
sured as baseline and at follow-ups. Diabetes-related supportive and
obstructive family behaviors are measured by patient report on the
Diabetes Family Behavior checklist [39]. Diabetes-specific social sup-
port is measured by the Diabetes Care Profile Support Questions [40],
while general social support is captured by the Norbeck Social Support
Questionnaire Emotional and Tangible subscales [41]. Supporter
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diabetes-related distress is measured by response to the Partner Distress
Scale [42], which was initially developed for partners of patients with
type 1 diabetes, but is used in this expanded support context with
permission of the scale author. Supporter mobile usage is captured with
the Pew questions. Frequency of patient-supporter contact and pro-
portion of communication that is about diabetes will be confirmed by
collecting this information from the supporter as well.

Engagement with the intervention will be measured by percentage
of quizzes and assessments that patients and supporters have responded
to at the end of the six-month intervention. These responses are tracked
by the SHERPA platform.

2.8. Qualitative assessment of user experience and impact on patient
perceptions and motivations

To fully understand the impact that TExT-MED + FANS has on pa-
tient self-efficacy, motivations and behavior, we are performing a
qualitative analysis of TExT-MED + FANS employing semi-structured
interviews with patients and supporters from the intervention arm as
they complete the trial. Through this qualitative analysis, we explore
potential mechanisms that contribute to changes in behaviors and
outcomes, including changes to self-efficacy, perceived barriers, per-
ceived threat and severity of diabetes and perceived benefits of gly-
cemic control. Additionally, we examine the user experience of both
patients and supporters, focusing on frequency and content of mes-
sages.

Patients and supporters will be interviewed in their primary lan-
guage. In the case of bilingual patients, they will participate in the
language in which they received their text messages. A natively fluent
Spanish-speaking RA will conduct the Spanish language interviews. We
will conduct at least 60 interviews (30 with intervention group patients
and 30 with family member/supporters) with the goal of achieving
saturation of coding themes during analysis. If necessary, more inter-
views may be performed to achieve saturation. Interviews will be audio
recorded to accurately capture both the words and the context of
statements made by participants. Recordings will be transcribed in the
original language, then reviewed and corrected a research coordinator.
Spanish language transcriptions will be translated by native Spanish
speakers.

2.9. Retention efforts

An ED population is more transient and can be more difficult to
follow up with than clinic based populations; additionally, this trial
recruited from primarily low-income patients whose jobs often do not
allow phone calls on duty, and work irregular hours. To increase
completion of over-the-phone surveys and remind patients of their in-
person appointments, systematic efforts are made. Patients are texted
through the text-messaging platform and called on their primary and
back up phone number. If the patient does not respond, we contact the
supporters directly by texting and phone calls. We collect an alternative
phone number to contact the patient (i.e another family member or
close friend) so that patients receive reminders about study appoint-
ments from multiple sources.

“Opting out” of the intervention only requires a single text of
“STOP”, so we confirm each of these messages with patients and sup-
porter to be sure that the opt-out was intentional. As this is an intention
to treat analysis, patients are still followed at six and twelve months,
even if they did not receive the full six months of messages.

2.10. Statistical analysis

2.10.1. Primary and secondary outcomes

The primary outcome in this trial is the change in A1C from baseline
to six-months and six to twelve months, with the exposure of interest of
TExT-MED + FANS. Normality of the outcome variable (six-month
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change) will be graphically evaluated. We will employ longitudinal
methods with a mixed effects regression model to account for correlated
outcome data (zero-six month and six-twelve month changes) and loss
to follow up. Analyses will be conducted by intent-to-treat, with par-
ticipants analyzed according to their randomized intervention regard-
less of adherence. Because change in A1C is the outcome, participants
who drop out prior to six-months will not be included in the analysis.
All participants who complete the twelve-month study will provide two
outcome measures of six-month change: a zero-six month measure of
treatment efficacy, and a six-twelve month measure of sustainability of
treatment effect. The linear mixed effects model will include a random
intercept term for participants. Fixed effects will include treatment al-
location, initial level of A1C (zero month measure for treatment effi-
cacy, six-month measure for sustainability), and a covariate of study
period (zero-six month, six-twelve month). The main effect of treatment
will test for group differences over both zero-six and six-twelve month
periods. An interaction term of treatment by study period will test for
differences in treatment effects by study period; treatment effects will
be estimated and tested for differences by study period in this inter-
action model. Model assumptions including normality of model re-
siduals and homogeneity of variance will be evaluated. A sensitivity
analysis confined to adherent participants (those who have not opted
out of messages and have received 75% or greater of messages con-
firmed by message delivery platform) will be conducted. Mixed effects
linear regression models will be conducted on secondary outcomes as
detailed above.

2.10.2. Planned subgroup analysis

To determine if subgroups of participants are differentially affected
by the intervention, secondary analyses evaluating intervention mod-
erators are planned. For A1C and each of the secondary outcomes, in-
teraction terms (randomized intervention-by-moderator product terms)
will be added to the mixed effects linear models described above.
Variables evaluated as moderators will include gender, language pre-
ference, years with diabetes, baseline frequency of mobile usage, phy-
sically proximity to supporter, baseline social connectedness, and
baseline support. If any of these factors indicate significant moderation,
intervention effects will be estimated by levels of the moderator.
Secondary analyses of the primary A1C outcome will use structural
equation modeling to evaluate the secondary behavior and efficacy
outcomes as mediators of the TEXT-MED + FANS intervention. Initial
analyses will evaluate the associations of changes in behavior and ef-
ficacy variables with change in A1C using mixed effects models as de-
tailed above. The A1C mediating model will then include randomized
intervention, baseline A1C, any moderating variables detected above,
and change in a behavior or efficacy outcome as a possible mediator.
Mediation will be tested with bootstrapped samples, evaluating the
direct and indirect (mediated) effects of changes in behavior and effi-
cacy outcomes [43,44]. The final model will include significant mod-
erators and mediators of the TEXT-MED + FANS effect on A1C.

Additionally, after completion of enrollment, substantial differences
in baseline support and contact between patients and their selected
supporters became evident, as some supporters took up to three weeks
to enroll. We now plan on conducting a sub-analysis based on supporter
immediate availability for enrollment versus delayed enrollment.

2.10.3. Qualitative analysis

The analysis of the interview is transcript-based to enhance rigor.
The study team will develop an initial set of codes after the first reading
of the transcripts. This coding scheme will be further developed
through the analysis process. Themes will be open coded into over-
arching phenomenon categories as per standard thematic analysis/
grounded theory techniques and then be reanalyzed and selectively
coded into categories that will comprise the experience with TExT-
MED + FANS [45]. As further participant quotations are coded and
analyzed, concepts and phenomena are compared to one another to
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ensure the coding structure continue to accurately represent the ex-
periences of the patients. The transcripts will be analyzed using De-
doose™ to organize, tally and investigate the themes identified. De-
doose™ is a web-based qualitative analysis tool that contains data
organization tools necessary to complete an analysis of different sub-
groups [46]. Additionally, Dedoose™ contains a correlation feature that
will be critical in ensuring accurate and consistent coding between in-
vestigators. This process enhances reliability of the coding procedure,
which is critical, as at least two researchers will code the transcripts.
Disagreements will be discussed with study investigators and consensus
achieved. Strategies to maintain integrity, including consistent use of
the discussion guide, audio-taping, independent professional tran-
scription, use of researchers with diverse backgrounds for data analysis,
standardized coding and analysis will be used to enhance validity of the
qualitative findings.

Qualitative data will be combined with the quantitative results to
gain a better understanding of which patients benefited the most from
the intervention. Patients will be coded as “high responders” (A1C drop
of 1 or greater) or “low responders.” By entering this quantitative in-
formation into Dedoose™, we will be able to organize the quotes and
corresponding themes into these two categories. By re-examining the
quotes and themes with this dichotomous grouping, patterns of moti-
vational and behavioral change may become more evident.

2.11. Sample size

We enrolled 166 patient-supporter dyads, which assuming a 30%
loss to follow up, gives a sample size of 116 total dyads. With power of
0.8 and alpha of 0.5, using the standard deviation of final A1C of 1.6,
(the value of our prior trials), this will give this trial the ability to detect
A1C difference of 0.84 between the two groups at six month follow up.

3. Results
3.1. Screening and recruitment

RAs identified nearly 4000 ED patients with diabetes via electronic
medical record real-time searches. Over half of these patients (2004)
were screened for eligibility (see Fig. 2 for CONSORT style diagram of
screening and enrollment for reasons for ineligibility). Of the 2004
patients screened for eligibility, 173 (9%) met criteria and agreed to
enroll. The most common reason to not meet eligibility was not using
text-messages at baseline (31%, 613/2004 patients), followed by not
having a stable mobile phone number (21%, 427/2004 patients). A
substantial portion of patients had A1C levels below the threshold
(20%, 394/2004 patients.) < 10% of patients could not identify a po-
tential supporter or identified a potential supporter who could not be
reached. Of note, 65 patients (3% of screened patients) did not believe
they had diabetes, despite having been diagnosed by a physician. After
randomization, 7 supporters failed to complete the initial process of
enrollment in the study (i.e. initially answered call from RA, agreed to
participate, but then ended call without completing assessment and did
not answer any further calls or texts.) We ended enrollment once the
final cohort of 166 patient-supporters dyads was reached.

3.2. Participant characteristics

The enrolled patient cohort is 51% female, 70% Spanish-speaking,
79% born outside US. The mean age of enrolled patients is 47.2 years.
The mean A1C is 10.8. Patients self-reported the type of diabetes, with
67% (111) reporting type II diabetes (111), 8% (14) reporting type I
diabetes and 25% (41) who did not know which type of diabetes they
had. Of these 166 patients, 50% (83) used insulin at enrollment and
10% (16) were managed with diet and exercise without medications.
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3.3. Supporter characteristics

The supporters are 70% female and 57% Spanish-speaking with
66% born outside the US. Their mean age is 43.7 years. Of these sup-
porters, 20% (33) also had diabetes; 68% (23) with type II diabetes, 6%
(2) with type I DM, and 26% (8) who did not know the type of diabetes
they had. The supporters are predominantly family members: 31% are
spouses (51), 14% are siblings (24), 23% are an adult child of the pa-
tient (39), 16% are other relatives (28), 12% are friends (20) and 4% of
patients did not wish to disclose the nature of their relationship with
their supporter.

4. Discussion

We have designed the TExXT-MED + FANS investigation and en-
rolled a full cohort of patients and supporters into the study. This text-
message based intervention is designed to improve existing social
support and reinforce behavior changes that will lead to improved
glycemic control for low-income ED patients with diabetes. The pri-
mary outcomes of intervention efficacy at six-months and sustainability
at twelve months will be reported at trial conclusion. This investigation
will provide evidence for adding social support components to existing
mHealth interventions, and will clarify the mechanism of improved
social support on disease-specific psychosocial and behavioral media-
tors of diabetes management. This trial is innovative in two ways: 1)
patients who access emergency services for care of chronic diseases are
understudied and present unique challenges to successful clinical re-
search and 2) the remote enrollment of a family member or friend into a
social support curriculum. Additionally, by using multiple time points
for collection of potential mediators, we are able to use mixed-effects
models which better account for missing data which can be a challenge
in ED-based studies. These features presented unique challenges and
required new solutions which may assist other investigators in the de-
sign of their trials.

TEXT-MED + FANS is unique in that ED patients with diabetes are
enrolled with a loved one, capitalizing on existing support relationships
and augmenting the support already provided. This contrasts with work
in which patient were paired with previously unknown peers or lay
supporters [7,10,47-49], which have been positively received, had
moderate impact on intentions and behaviors, but showed hetero-
genous results on glycemic control. Latino populations have shown
promise with these interventions, potentially due to the importance of
family in health decisions and disease management for many Latinos.
Prior studies have included patients who were unable to recruit a family
member to serve as a supporter, which complicates findings of the role
of social support in intervention efficacy on improving diabetes self-
management [50,51]. In these studies, less than half of participants
ended up with a supporter enrolled. Approximately 10% of our patients
were excluded due to inability to identify or enroll a support person. By
only randomizing after we confirmed supporter availability, we better
isolated the role of improved social support on disease management.
Our focus on inner city, ED patients from a hospital that primarily
serves Latino patients improves our knowledge of a vulnerable popu-
lation. The focus on ED patients with poorly controlled diabetes rather
than patients from more common primary care venues allows us to
reach patients who do not have the benefit of regular medical attention.
Patients without a medical home are more likely to seek care in the ED,
and have worse glycemic control that those with regular access to
primary care [52-55]. The ED patients with poorly controlled diabetes
in this trial are not adequately managed within the current healthcare
system. Their health may be particularly sensitive to the social re-
lationships we are augmenting.

The patients in this study have previously been underrepresented in
mHealth and diabetes research, as few studies are done with pre-
dominantly Spanish-speaking populations in the United States
[9,10,56]. 70% of our patients preferred Spanish, while 57% of
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Patients with Diabetes identified by EHR (n=3963)

[ Screening ]

Not screened (n=1959)
+ Critically Ill (n=449)
¢ Discharged (n=414)

v

+ Not approached (n=526)
+ Not alert and oriented (n=267)

Assessed for eligibility (n=2,004)

+ Language barrier (n=116)
¢ Decline, did not want to hear
about study (n=92)

[ Enrollment ]

+ Other (n=95)

Not meeting inclusion criteria (n=1,739)
¢ Unable to use text message (n=613)
+ Does not have stable mobile phone (n=427)
¢ Hba1c < 8.5 (n=394)
+ No supporter identified (n=122)
¢ In denial of DM (n=65)
+ Refused Hba1c test (n=57)
+ Supporter could not be reached (n=36)
+ Decline, eligible but did not want to participate
(n=25)

Randomized (n=173)

\4

Allocated to intervention (n= 86) l

Allocation

+ Received allocated intervention (n=80)
+ Did not receive allocated intervention (FANS
did not complete enroliment) (n=6)

JAIIocated to control (n=87)

+ Received allocated intervention (n=86)

«+ Did not receive allocated intervention (FANS
did not complete enroliment) (n=1)

Fig. 2. Screening and Enrollment of patients into TEXT-MED + FANS.

supporters preferred Spanish. The few diabetes mHealth interventions
for Spanish-speaking populations have reduced symptoms of depres-
sion, improved diabetes self-management and glycemic control and
reduced ED utilization [21-23]. To support Spanish and English
speaking patient and supporters, as well as bilingual dyads, we created
a system that allowed for patients and supporters to individually select
their language preference. Requiring all research staff using Spanish to
pass a language certification test also ensured that the intervention
provided adequate support to Spanish-speaking participants. The ad-
ditional resources required to support multiple languages in this in-
tervention were significant. However, as more research shows this to be
efficacious and cost-effective for Spanish-speaking populations, health
systems will be encouraged to pursue these tools for all patients.

The remote consenting and enrollment of supporters in the syn-
chronized social support curriculum is crucial in engaging this high
need population. As loved ones of safety net ED patients may not have
the available time off from work or transportation for formal enroll-
ment visits, the use of telephone consent and guidance through the
mHealth platform allowed for a broader group of patients to be en-
rolled. In fact, we failed to enroll few eligible patients due to inability to
enroll their designated supporter. Some patient designated a supporter
who was immediately available, while other FANS required several
phone calls to enroll in the trial; this could represent a difference in

baseline social condition. To look at the potential difference this in-
tervention could have in these situations, we now plan to analyze the
difference in the intervention looking at immediate vs. delayed sup-
porter enrollment. The effectiveness of the intervention in these two
situations will impact potential feasibility of scaling up the intervention
to population levels.

In summary, we designed a mHealth intervention that activates
existing social support to improve diabetes-related health behaviors and
subsequent disease management and glycemic control. Important fea-
tures of this interventions are dual language availability, randomization
to mHealth augmented versus traditional paper-based curriculum social
support only after confirming loved one availability and recruiting from
an ED that serves a safety-net population. These factors created a need
for specialized protocols to ensure that this vulnerable population is
represented in mHealth research for diabetes self-care, which may assist
other investigators with their study design. As our intervention con-
cludes, the findings of this investigation will direct future social support
work in diabetes self-management as well as mHealth interventions for
low-resource populations.
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