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Abstract

Background: Gestational diabetes mellitus and type 2 diabetes mellitus impose psychosocia burdens on pregnant individuals.
Asthereisless evidence about the experience and management of psychosocial burdens of diabetes mellitus during pregnancy,
we sought to identify these psychosocia burdens and understand how a novel smartphone app may alleviate them. The app was
designed to provide supportive, educational, motivational, and logistical support content, delivered through interactive messages.

Objective: The study aimed to analyze the qualitative data generated in a feasibility randomized controlled trial of a novel
mobile app designed to promote sel f-management skills, motivate healthy behaviors, and inform low-income pregnant individuals
with diabetes.

Methods: Individuals receiving routine clinical care at a single, large academic medical center in Chicago, Illinois were
randomized to use of the SweetMama app (n=30) or usual care (n=10) from diagnosis of diabetes until 6 weeks post partum. All
individuals completed exit interviews at delivery about their experience of having diabetes during pregnancy. Interviews were
guided by asemistructured interview guide and were conducted by asingleinterviewer extensively trained in empathic, culturally
sensitive qualitative interviewing of pregnant and postpartum people. SweetMama userswere al so queried about their perspectives
on the app. Interview datawere audio-recorded and professionally transcribed. Datawere analyzed by 2 researchersindependently
using grounded theory constant comparative techniques.

Results: Of the 40 participants, the mgjority had gestational diabetes mellitus (n=25, 63%), publicly funded prenatal care (n=33,
83%), and identified as hon-Hispanic Black (n=25, 63%) or Hispanic (n=14, 35%). Participants identified multiple psychosocial
burdens, including challenges taking action, negative affectivity regarding diagnosis, diet guilt, difficulties managing other
responsibilities, and reluctance to use insulin. External factors, such as taking care of children or navigating the COVID-19
pandemic, affected participant self-perception and motivation to adhere to clinical recommendations. SweetMama participants
largely agreed that the use of the app hel ped mitigate these burdens by enhancing self-efficacy, capitalizing on external motivation,
validating efforts, maintaining medical nutrition therapy, extending clinical care, and building a sense of community. Participants
expressed that SweetMama supported the goals they established with their clinical team and helped them harness motivating
factors for self-care.

Conclusions: Psychosocial burdens of diabetes during pregnancy present challenges with diabetes self-management. Mobile
health support may be an effective tool to provide mativation, behavioral cues, and access to educational and socia network
resourcesto alleviate psychosocial burdens during pregnancy. Future incorporation of machine learning and language processing
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models in the app may provide further personalization of recommendations and education for individuals with DM during

pregnancy.
Trial Registration:

(JMIR Diabetes 2025;10:€53854) doi: 10.2196/53854
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Introduction

Gestational diabetes mellitus (GDM), defined by the World
Hedlth Organization as a condition of hyperglycemia in
pregnancy with blood glucose measurements exceeding normal
values but below values diagnostic of diabetes, and type 2
diabetes mellitus (T2DM) during pregnancy impose greater
burdens and correlate with greater health risks including
increased rates of maternal and neonatal morbidity than diabetes
mellitus (DM) outside of pregnancy [1]. Antenatal DM
management mitigatestheserisks[2]. Current DM intervention
methods in the United States focus primarily on medical
therapies, such as medication regimens, blood glucose
maintenance, and medica nutrition therapy (MNT) [2].
Although evidence is clear that improved glycemic control
during pregnancy resultsin improved perinatal outcomes, ample
data suggest that social and structural determinants of health
can preclude full achievement of DM goalsin this critical life
period [3-5].

However, there is less evidence about the experience and
management of potential psychosocial burdens of DM during
pregnancy. Psychosocial factors related to DM diagnoses
encompassthe environmental, social, behavioral, and emotional
elements that can affect long-term care. These factors, which
include diabetes-related distress (ie, treatment burden and fear
of uncertain future health outcomes), economic distress, and
mental well-being challenges can impact adequate provision of
self-care and adherence to medica treatment plans [6]. For
example, pregnant individualswith DM display more depressive
symptoms, with prenatal stress and depression serving as a
predictor for postpartum stress and depression [7,8]. In addition,
the intersectionality of psychosocia stress with other social
determinants of health, such as poverty and limited education,
may compound the challenges of being pregnant with DM. For
instance, Muhwava et a [9] identified greater levels of anxiety
and stress in low-income pregnant women with GDM in South
Africa and Yee et a [3] qualitatively characterized how the
interplay of socioeconomic, psychological, and epistemic factors
serves as a barrier to DM self-management during pregnancy.
Psychosocial consequences of navigating GDM or diabetesin
pregnancy have been characterized inthe literature. A systematic
review on women's experienceswith adiagnosis of GDM found
several qualitative studies revealing that individuals felt
isolation, abandonment, and guilt after aninitial GDM diagnosis,
along with frustration with GDM management and financial
burden of following treatment regimens[10-12]. Similar themes
of diabetes-related distress, fear, and exhaustion were observed
in recent studies examining the experiences of individuals with
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pre-existing diabetesin pregnancy [13,14]. |dentifying potential
psychosocial burdens, as a part of a multilevel understanding
of socia determinants of DM-related health during pregnancy,
isthus crucial in the management of pregnant people with DM,
as it may influence not only their perinatal outcomes, but
long-term health outcomes as well.

Given this need for a comprehensive resource for individuals
with DM in pregnancy, our team devel oped a novel mobile app
for education and mitigating DM. Digital health technology,
such as health-rel ated smartphone apps, hasproliferated in recent
yearsin clinical, research, and public consumer spheresto help
individuals with DM adjust to lifestyle interventions and
maintain health care engagement [15]. SweetMama, a
smartphone app leveraging the potential of digital health
technology to improve health outcomes, was created to support
DM management among low-income pregnant people [16]. In
this secondary analysis of data from SweetMama participants,
we aimed to identify the psychosocial burdens of having DM
during pregnancy and sought to understand how a smartphone
app may help alleviate such burdens.

Methods

Overview

This qualitative study evaluated data collected during a
feasibility randomized controlled trial conducted among
low-income, English-speaking pregnant people aged 18 years
or older, who had a diagnosis of GDM or T2DM. Individuals
with type 1 DM were not eligible for inclusion, given their
greater use of continuous glucose monitors and insulin pumps.
In thisfeasibility trial, individuals were randomized to use the
SweetMamaapp (n=30) or usual care (n=10) from the diagnosis
of DM during pregnancy through 6 weeks post partum.
Unbalanced randomization was intentional since this is a
feasibility study, and it was desirable to have greater exposure
of the participantsto SweetMamause. Resultsfrom the primary
trial are currently under analysis. Participants received routine
clinica care at a single, large academic medical center in
Chicago, Illinois.

The SweetMama app was designed to provide supportive,
educational, motivational, and logistical support content,
delivered through interactive messages via the app, tailored to
participants trestment, remindersfor appointments, and featured
alibrary of trusted contents, that were received 3 times aweek.
This educational content included recipes, documents from
clinicians, trusted educational websites, clinic information,
SweetMama instructional videos, and videos on how to take
insulin and safely dispose of needles. Participants also set goals
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for their DM management with their clinical team and would
receive customized reminders weekly in the SweetMama app
to monitor their progress in achieving their goals. SweetMama
was not designed as a glucose-logging app, but rather served
to provide diverse, low health literacy, user-friendly education
and tips, alongside arepository of recipes, local resources, and
trustworthy educational material. Further details about
SweetMama have been previously described [17,18].

All participants completed in-depth, qualitative exit interviews
after delivery about their experience of having DM during
preghancy. SweetMama users were also queried about their
perspectives on the app. Interviews were guided by a
semistructured interview guide and were conducted by asingle
interviewer [JJ; refer Acknowledgments section] with extensive
training in empathic, culturally sensitive qualitative interviewing
of pregnant and postpartum people. The interviewer identified
asaBlack woman researcher. Theinterview guide wasdesigned
by theinvestigator team based on extensive previous experience
providing clinical care for and interviewing pregnant people on
these topics, including during earlier usability phases of
investigation before the development of this version of
SweetMama[16-19]. Theinterview guide also adapted concepts
from the Technology Acceptance Model, and it was cognitively
tested on nonparticipants before its deployment in the study
[20]. Interviewswere approximately 40 to 60 minutesin length
and were conducted in-person in a private location. These
interviews were audio-recorded and professionally transcribed
verbatim.

Interview datawere analyzed using a grounded theory constant
comparativetechnique[21,22]. Thismethod of thematic analysis
consists of line-by-line readings of interview transcripts which
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are coded for concept patterns, termed as subthemes, and then
collapsed as overarching themes through review and discussion
by research coders. Two researchers [LL and ES] conducted
thisthematic analysis of interview content to identify emergent
themes related to the psychosocial burdens of living with DM
during pregnancy and the potential role of the app in mitigating
those burdens, if any.

Ethical Consider ations

Written consent was provided by all participants, and this study
was approved by the Northwestern University institutional
review board (IRB study number: STU00205409). The original
consent form allowed for secondary analysis of participant data
without additional consent. Study data were deidentified for
researchers conducting the qualitative thematic analysis of the
interview transcripts. Participantsreceived compensationinthe
form of gift cards (US $100) for their participation in the trial.

Results

Overview

From January 14, 2020, to October 10, 2020, a total of 40
participants enrolled in the parent randomized controlled trial,
of whom 30 participants were randomized to use SweetMama.
Of the 30 SweetMama users, 18 had GDM and 12 had T2DM.
Majority of those participantsidentified as non-Hispanic Black
or African American (n=17, 57%) or Hispanic (n=12, 40%).
Most SweetMama users (n=21, 70%) had completed at least
some college or technical school education. All 40 participants
met study criteriafor low-income status, and a majority (n=33,
83%) had publicly funded prenatal care (Table 1).
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Variable of interest and groups Usual care (n=10)

SweetMama (n=30)

Age (years), mean (SD) 31.3(6.9)
Race and ethnicity, n (%)

Non-Hispanic Black or African American 8(80)

Hispanic 2(20)

Non-Hispanic White 0(0)
Medicaid or Medicare, n (%) 8(80)
Education, n (%)

Some high school or less 0(0)

High school graduate 5 (50)

Some college or technical school 3(30)

College or technical school graduate 2(20)
Relationship status, n (%)

Married 3(30)

Single 5 (50)

Other 2(20)
Nulliparous, n (%) 2 (20)
Current work status, n (%)

Work full-time 5 (50)

Work part-time 1(10)

Unemployed 2(20)

Other 2(20)
BMI at first prenatal visit (kg/m?), mean (SD) 36.7(9)
Diabetes diagnosis, n (%)

GDM? 7(70)

T2DMP 3(30)

314 (4.7)

17 (56.7)
12 (40)
1(33)
25 (83.3)

3(10)
6 (20)
9(30)
12 (40)

14 (46.7)
7(233)
9 (30)

6 (20)

11(36.7)
8(26.7)
4(13.3)
7(23.3)
42,9 (12.4)

18 (60)

12 (40)

8GDM: gestational diabetes mellitus.
bT2DM: type 2 diabetes mellitus.

Thematic analysis of participant interview data focused on the
psychosocial burdens of DM during pregnancy identified 5
major themes, namely challenges of taking action, negative
affectivity regarding diagnosis, diet guilt, difficultiesmanaging
other roles and responsibilities, and reluctance to use insulin
(Table 2). In addition, our analysisyielded findings on how the
SweetMama smartphone app helped mitigate these burdensin
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each of these domains. The themes regarding mobile health
(mHealth) support mechanisms included: enhancing
self-efficacy, capitalizing on externa mativation, validating
user efforts, maintaining medical nutrition therapy, extending
clinical care, and building a sense of community (Table 3). Each
theme, with exemplary quotations, is discussed below.
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Table 2. Psychosocial burdens of diabetes diagnosis during pregnancy.

Theme

Exemplary quotation

Challenges of taking action

Negative affectivity regarding diagnosis

Diet guilt

Difficulty managing other
roles and responsibilities

Reluctanceto useinsulin

«  “Wedl, likel knew what | needed to do... The challengeis actually doing it and going about it. So
not so much of the knowledge part. More of the action part to me.”

« “l wasnot even like, becauselike | said at first | was in no way, shape or form okay with being
gestational diabetes, yaknow?’

«  “You know, sometimesit’s hard...you have to be really strong willed. Because if you're, not that
| ate bad or | had an unhealthy diet, but...whenever | feel likel’mtold you can’'t do something that's
when you...most want it. So that’s like the most difficult part...| found. It'sjust hard staying away
from food.”

e “I’'mpregnant, I'm afull-time student...it was alittle bit overwhelming to be able to maybe put a
little bit more energy...due to COVID and just not being able to really go out to the stores...the way
| typically would, that kinda discouraged me because it's like | wasn't really able to handle stuff
theway | usually would outside. It'slike as soon as | start using the app and stuff, what was going
on with the virus and then you know stores were closed. It was just alot going on at the time.”

o« “lsaidl didn’'t want to beoninsulin. | didn't want to take the medication at first, so that’s how it
was”

Table 3. Role of asmartphone app in mitigating psychosocia burdens during pregnancy.

Theme

Exemplary quotation

Enhancing self-efficacy .

Capitalizing on external motivation .

Validating user efforts .

Maintaining medical nutrition therapy

Extending clinical care .

Building sense of community .

“Probably the goal's part again because when you're at like a certain level, like for example if you have
diabetes and now you can do something about it, so if you see where you're at and where you need to
reach that would motivate action.”

“Having more of a...even though you're doing this but thisis what's helping you and thisiswhat's
helping your baby, alittle bit more education on that track, it would make a new mother feel alittle bit
more secure in what they’re doing.”

“Interviewer: So what you're saying is you know what to do but it's good to have that reminder. Why
do you feel that way?”’

“Interviewee: Becauseit feelslike you'redoing right, | don’t know. It's good to have some confirmation
because | didn’t have this before and sometimes | would think like or whether or not like | can eat
something or | can go for awalk now or like after.”

“1 really want to adapt a better diet for myself. | know that, you know | can do it, because I've done it
in the past, so | feel like that app will help me incorporate different things...eating the same thing can
be boring, so the recipe portion of it was wonderful. Just seeing different things you can create out of
stuff you already have in the house, as opposed to having to go buy expensive diet food all the time.”

“[Seeing videos of my providersin the app] showed that they cared. And to give patients more feedback
on their health...It was like you took them home with you.”

“1 feel likeit would be like acommunity of people to kindacometogether asfar as especialy for people
like me that never had diabetes before, to be alittle bit more like educational help...with that process”

Psychosocial Burden Characterization

The first burden theme was the challenges of taking action.
When asked about their experience with goal setting, participants
reported struggling to act on the expectations to maintain their
DM. Participants specified that they did not have difficulty
understanding their goals, but rather they struggled with their
motivation to be proactive and achieve their goals.

Second, negativity affectivity regarding diagnosis, in which
participants experienced forms of denia of their diagnosis,
emerged as a psychosocial burden, particularly for individuals
with gestational, rather than pregestational, DM. Participants
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noted that they did not fully come to terms with their DM
diagnosis:

| was really hesitant toward the beginning.. .like you
know we just can’t control our bodies and it'sjust a
hormonal change.

Others described having a highly negative affect toward the
diagnosis, which hindered their ability to fully engage in
DM -focused self-care, such astaking medication and following
MNT.

Next, many individuals reported experiencing diet guilt.
Participants commonly reported that they struggled with
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transitioning their diets and described feeling guilty when they
were nonadherent to recommendations. Participants noted they
often wanted to “give up” by consuming food outside of their
prescribed MNT plan:

| really got the taste for ice cream because I'm
pregnant, my hormones are telling me ice cream.

They specified that recommended foods “may not have been
what [they] exactly wanted to eat.” When participants “gave
in” to their cravings for nonrecommended foods, participants
experienced guilt, decreasing their motivation to continue with
MNT. This cyclic effect of frustration and defeat was reported
by several to be a challenge regardiess of when their DM was
diagnosed.

Fourth, participants described the difficulty of managing other
roles and responsibilities. Participants felt overwhelmed by
external circumstances, such astaking care of their children or
the COVID-19 pandemic, which overlapped with this trial.
Oftentimes, because of these circumstances, participants did
not have time to or were unable to care for themselves. These
responsibilities hindered participants' abilities to receive care
and optimally manage their DM. Furthermore, participants
demonstrated insight into the ways in which these competing
priorities limited their ability to fully engage in care and
expressed guilt for not being able to fully participate in
recommended health care.

The fina psychosocial burden theme was reluctance to take
insulin. Participants reported hesitancy taking prescribed insulin
due to uncertainty about how it will affect their health and their
fetus:

To be honest | didn’t want to [take insulin]...I don’t
know why | felt like when | had my daughter it was
the reason she was colicky.

This reluctance was often based on fear and uncertainty.
Although participants did not typically disagree with medical
recommendations, they did acknowledge concerns over what
was unknown to them.

mHealth Strategiesto Reduce Psychosocial Burdens

SweetMama users offered feedback on the potentia role of
mHealth in aleviating the psychosocia burdens of DM in
pregnancy (Table 3). Themes in this domain focused on how
their use of the SweetMama app reduced the stresses of having
DM, provided motivation, or validated behaviors.

The first facilitating theme was regarding enhancing
sdlf-efficacy. Participantsreported that SweetM amaempowered
them to take action to manage their DM. SweetMama helped
participants form beliefs that they were in control and had a
choice in their DM treatment. Features such as recipes and
access to resources helped maintain participants sense of
agency:

...if you need moreinformation, you can click on that
and they'll tell you more about what the subject was.

Participants noted that as actions appeared easier to complete
with the support of the tool, and that as tasks became easier,
they were more motivated to complete them:
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the simpler the recipes and the simpler the

exercises.. the easier things like you could apply it

into your life, then the more likely the person will be

willing to doit.
Next, capitalizing on external motivation emerged as a benefit
of SweetMama. Participants noted that SweetMama helped
them harnesstheir motivating factors, such asthe health of their
baby, to maintain their DM. For some participants, particularly
when not intrinsically motivated for their own hedlth, the
attentivenessto thelong-term goal of neonatal health was more
motivating than the concept of promoting materna health. When
feeling a lack of moativation for self-care, participants were
reminded that the health of their body reflected the health of
their baby.

The theme validating user efforts was commonly endorsed.
Participants felt SweetMama reassured them in their actionsin
managing DM, encouraging them to continuetheir efforts. This
sdlf-regulatory theme demonstrated the importance of feedback,
even when it was not personalized; SweetMama, for example,
did not provide customized feedback, but the generic supportive
messaging and reassurance was seen as sufficiently beneficial.
In addition, specific input from SweetMama, such as the
reminders and messages tailored to treatment regimen and
gestational age, provided validation to participants to quell
uncertainties in their approach to DM management.

The fourth theme supporting the use of SweetMama was
regarding maintaining medical nutrition therapy. Usersidentified
that SweetMamaaided in the maintenance of MNT by providing
educational information, recipe ideas, and visual support. For
some participants, theinformation provided by SweetMamaon
how to adopt a DM-focused diet during pregnancy hel ped them
seethe MNT goal's as achievabl e rather than overwhelming and
rigid. Participantsfavored the recipes on SweetMamato navigate
their new diets. Participants especially noted that the variety of
recipes alotted them creative freedom with food choices,
fostering greater enthusiasm.

Fifth, SweetMamawas lauded for itsrole in extending clinical
care. Participants expressed that SweetMama added onto and
supported the goals participants established with their clinical
team. Unlike stand-alone apps that are unrelated to the health
care team, SweetMama engaged the patient and her care team
together inthe process of goal setting. Even though SweetMama
intentionally did not contain a direct patient-provider
communication portal, the representation of the clinical team
inthe content helped participantsfeel connected to their clinical
team, as participants were able to access support even when not
physically with their medical providers.

Finally, participants noted that SweetMama served atherapeutic
role by building a sense of community. SweetMama was
effective in helping participants feel part of a community and
did not have to navigate DM alone. Specific features in the
educational curriculum, such as messages and reminders,
dispelled feelings of isolation and worries.
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Discussion

Principal Findings

It has become widely understood that pregnancy serves as a
window to improving long-term health [23]. Addressing
challenges of DM during pregnancy may not only improve
preghancy outcomes but may also support long-term health
benefits and health care engagement. We observed that
psychosocial burdens present many challenges for DM
self-management during pregnancy, particularly for low-income
individuals who may experience greater challenges accessing
resources. Here, we identified the use of a patient-centered
mHealth tool like SweetMama is perceived by participants to
effectively provide motivation, behavioral cues, and access to
educational and socia resources to aleviate these multilevel
burdens of having DM during pregnancy. These broader benefits
of SweetMama were previously explored in earlier
developmental work aswell [17].

A diagnosis of DM in pregnancy has been characterized in
literature to spur a multitude of emotions, such as failure,
despair, uncertainty, and fear [9,24]. Thisemotional complexity
and depth were validated by our study with participant themes
relating to guilt, challenges to action, and difficulty with
managing responsibilities. These identified burdens are
supported in a recent study conducted with Medicaid-enrolled
pregnant individuals with T2DM, in which Fareed et a [25]
identified themes among patient semistructured interviews, such
asdifficulty in“managing exhaustion” and “ adherenceto anew
regimen,” where fatigue and hardships in adopting lifestyle
changes may exacerbate chronic conditions, like diabetes. Future
work is required to understand if these emotional responses to
diagnosis and management DM in pregnancy are associated
with adverse perinatal outcomes and whether existing mental
health issues undergird an increased risk to DM in pregnhancy,
potentially due to intersecting socia, structural, and
environmental influences [26]. Regardless, it is important to
support individuals and prevent negative experiences during
pregnancy, even in the absence of such causal relationships.
Thus, understanding tools to aleviate these psychosocia
burdens are critical to providing “whole person” care.

Regarding alleviation of psychosocial burdens in this study,
participants reported the SweetMama intervention enhanced
self-efficacy, capitalized on external motivation, provided
positive reinforcement to maintain behaviors, extended clinical
care, and built a sense of community. Giving specific attention
to self-efficacy as an important quality of maintaining one's
hedlth with independence, we acknowledge that there arelimited
studies on DM management self-efficacy [27]. Self-efficacy is
an important determinant in the success of and adherence to
DM management. Increased self-efficacy may impact adherence
to healthy behaviors, and it has been suggested that web-based
curricula can also successfully increase DM management
self-efficacy [27,28]. For instance, participantsin aweb-based
education reported greater understanding of the elements of
healthy eating and implementation of exercise [28]. However,
this curriculum solely focused on managing aspects such as
healthy lifestyle and diet. For thisreason, we desired to examine
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and create a holistic, comprehensive curriculum that includes
diet recommendations as well as appointment reminders,
motivational messages, and other educational elements that
inform DM self-management. Participants in this study stated
a perceived enhancement of feeling empowered through the
educational components of SweetMama, which in conjunction
with the goal-oriented and appointment reminders, can facilitate
adherence and engagement. Furthermore, previous literature
examining GDM and mental health in minoritized populations
has demonstrated increased risk of adverse mental health
outcomes among individuals with GDM due to individual and
structural burdens[29]. SweetMama, in contrast to other lifestyle
interventionsfor people with GDM [30], has unique advantages
as a comprehensive and accessible resource by touching upon
components of GDM education, clinical engagement, and
community buildingin 1 central hub. Furthermore, aqualitative
meta-synthesis, which includestheinitial SweetMamausability
testing data, suggests that mHealth interventions are useful as
a personalized and supportive tool for behavior change [31].
SweetMama's use of provider videosin its content library and
user-friendly curricular messaging allowed for amore personal
experience with the detailed educational content in contrast to
similar apps that were also supportive in GDM and DM
management in pregnancy but had added issues with technical
usability which led to frustration [32].

Strengths and Limitations

Strengths of this study include its in-depth, patient-centered
focus on the patient experience, as well as its purposeful
inclusion of an understudied population [17]. In addition, given
that this study was performed among a multicultural sample,
having an interviewer with training in culturaly sensitive
gualitative interviewing was an advantage to ensure
conversations between the interviewer and participants were
empathi c and nonjudgemental. Limitations of the study include
that the study’s participants were from a single urban medical
center with the majority identifying as non-Hispanic Black,
limiting generalizability to other geographic regions or other
types of hedth care settings. Second, since only
English-speaking patients were included in the study,
compounding burdens related to language and health literacy
accessibility witha DM diagnosis may have been missed inthe
thematic analysis. A third limitation of the study isthat the data
presented are a secondary analysis of the primary SweetMama
feasibility trial. Therefore, interview questions regarding
psychosocial burdens of having diabetesin pregnancy were not
directly probed, but were élicited by participantsintheir general
feedback about their pregnancy experience and perceptions
from using SweetMama. Fourth, as for any qualitative study,
there is potential for bias during the process of constructing
common thematic codes for unique and distinct responses from
individual participants. Nonetheless, having 2 independent
thematic coders as this study did helps to minimize individual
research biases. Future work for SweetMama development
includes greater linguistic and cultural adaptation for
accessibility to a wider audience. Data from the primary
feasibility trial of SweetMamaareforthcoming, which will help
elucidate whether a mHealth technology intervention such as
SweetMama can improve perinatal outcomes among individuals
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with DM. Should the primary trial evidence support theclinical
use of SweetMama, future work may include understanding
how to integrate its use into health systemsor individual clinics
to promote the psychosocia well-being of pregnant people with
diabetes.

Comparison to Previous Work

Various mHealth technologies for individuals with diabetesin
pregnancy have been assessed in theliterature. These apps, such
as MobiGuide for gestational diabetes by Peleg et a [33],
Pregnant+ by Borgen et a [34], and Pears by Kennelly et a
[35], focus predominantly on biometric data collection, with
only aportion of the app dedicated to personalized goal setting
and education [36]. Our findings from this secondary analysis,
similar to previous studies investigating behavior change and
self-management of DM in pregnancy, support that mHealth
technologies provide an avenue for individuals to engage in
personalized educational content aligned with clinical
recommendations [37]. Studies described how pregnant
individuals wished to obtain personalized recipes and exercise
customi zation through mHealth apps[37,38], which arefeatures
that were already integrated in SweetMama and well received
by participants. In addition, a smilar app caled
“MySweetGestation,” developed by Tumminia et a [39], was
designed for women who have diabetes or are at risk of
devel oping diabetes during pregnancy and also used interactive,
app-based engagement strategies with the user to provide
personalized information and monitoring, though it also did not
incorporate a repository of recipe suggestions nor evaluated
potential effects of using the app on psychosocial burdens of
experiencing DM during pregnancy. As seen in our study,
participant satisfaction with the use of mobile apps to support
clinica care was very positive [40]. Previous published
systematic reviews showed that internet-based self-monitoring
interventions and technologies had some moderately positive
effects on maternal outcomes, such as levels of glycated
hemoglobin A, and cesarean delivery rates, though discussion

of psychosocial supports were seldom discussed [41-43].

Recent developments in digital health therapeutics include
incorporating artificia intelligence, such as machine learning
and natural language processing models. mHeal th interventions,
like wearable glucose monitoring devices, automated text
messaging, and web-based heath coaching have great
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opportunity to be integrated with these new advancements,
whichwould allow for personalized health care support, though
more work is required to understand the incorporation of
machine learning into health care [44,45]. However, there are
already existing applications for DM monitoring and
management, in addition to broader digital health coaching
applications such as the ProHealth eCoach prototype app by
Chatterjee et al [46], that incorporate artificial intelligence,
suggesting its potential for improving individual quality of life
[47-50Q].

Future Directions

Prioritization of user-centered design (UCD) that incorporates
patient and provider perspectives in the development of
DM -related mHealth technol ogies, especially among minoritized
populations where mHealth may provide an avenue to bridge
racial and ethnic health gaps, is of principal importance for
health equity and cultural sensitivity [51-53]. UCD in mHealth
interventions will alow DM support technologies to best
promote timely health care engagement, intervention, and
behavioral change in manners most acceptable to users.
Qualitative data collection with mHealth stakeholders, such as
pregnant people with DM and their health care providers, along
with quantitative usability assessments, would allow for iterative
feedback to improve mHealth implementation [5,16,17,54].
Incorporating an option to have a “socia network” feature to
add friends or family asa GDM mobile app used in a Nepalese
hospital did, if desired, could potentially enhance individual
sense of support through navigating DM in pregnancy [55].
Should an app like SweetM ama enter the consumer space, UCD
should play a predominant role in enabling effective and
consistent user engagement. Moving forward, the SweetMama
development team aims to incorporate missing perspectives
from non-English-speaking patients and operationalize UCD
principles to expand app accessibility, improve the user
experience, and incorporate greater consideration of language
diversity and the cultural preferences of users [56]. Our
early-phase study of SweetMama contributes to the broader
literature that demonstratesthe promise of mHealth interventions
for patients with DM during pregnancy, with potential for
providing them with agreater sense of self-efficacy, community,
and agency to preserve their physical and psychosocial health
during pregnancy and in the long term.
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