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Abstract

Background: Gestational diabetes mellitus (GDM) and type 2 diabetes mellitus (T2DM) impose psychosocial burdens on
pregnant individuals. We sought to identify the psychosocial burdens of having diabetes during pregnancy and understand how a
novel smartphone application may alleviate them.

Objective: This study analyzes qualitative data generated in a feasibility randomized controlled trial of a novel mobile app
designed to promote self-management skills, motivate healthy behaviors, and inform low-income pregnant individuals with
diabetes.

Methods: Individuals were randomized to use of the SweetMama app (n=30) or usual care (n=10) from diagnosis of diabetes
until 6-weeks postpartum. All individuals completed exit interviews at delivery about their experience of having diabetes during
pregnancy. SweetMama users were also queried about their perspectives on the app. Interview data were analyzed using constant
comparative techniques.

Results: Of the 40 participants, the majority had GDM (63%), publicly-funded prenatal care (83%), and identified as non-
Hispanic Black (68%) or Hispanic (28%). Participants identified multiple psychosocial burdens, including: challenges taking
action, negative affectivity regarding diagnosis, diet guilt, difficulties managing other responsibilities, and reluctance to use
insulin. SweetMama participants largely agreed use of the app helped mitigate these burdens by enhancing self-efficacy,
capitalizing on external motivation, validating efforts, sustaining medical nutrition therapy, extending clinical care, and building
a sense of community.

Conclusions: Psychosocial burdens of diabetes during pregnancy present challenges with diabetes self-management. Mobile
health support may be an effective tool to provide motivation, behavioral cues, and access to educational and social network
resources to alleviate psychosocial burdens during pregnancy. Clinical Trial: ClinicalTrials.gov NCT03240874
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Abstract

Background:  Gestational  diabetes  mellitus  (GDM)  and  type  2  diabetes

mellitus (T2DM) impose psychosocial  burdens on pregnant individuals.  As

there is less evidence about the experience and management of psychosocial

burdens of DM during pregnancy, we sought to identify these psychosocial

burdens and understand how a novel smartphone application may alleviate

them.  The  application  was  designed  to  provide  supportive,  educational,

motivational,  and  logistical  support  content,  delivered  via  interactive

messages.

Objective: The aim of this study is to analyze the qualitative data generated

in a feasibility randomized controlled trial of a novel mobile app designed to

promote self-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 postpartum.  All  individuals  completed exit  interviews at  delivery

about their experience of having diabetes during pregnancy. Interviews were

guided by a semi-structured interview guide and were conducted by a single

interviewer extensively trained in empathic,  culturally sensitive qualitative

interviewing of  pregnant  and postpartum people.  SweetMama users  were

also queried about their perspectives on the app. Interview data were audio-

recorded  and  professionally  transcribed.  Data  were  analyzed  by  two
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researchers  independently  using  grounded  theory  constant  comparative

techniques.

Results:  Of  the  40  participants,  the  majority  had  GDM  (63%),  publicly-

funded prenatal care (83%), and identified as non-Hispanic Black (63%) or

Hispanic  (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

use  of  the  app  helped  mitigate  these  burdens  by  enhancing  self-efficacy,

capitalizing  on  external  motivation,  validating  efforts,  sustaining  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  motivation,  behavioral  cues,  and  access  to

educational and social network resources to alleviate psychosocial burdens

during pregnancy. Future incorporation of  machine learning and language

processing models in the application may provide further personalization of

recommendations and education for individuals with DM during pregnancy.
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Trial Registration: ClinicalTrials.gov NCT03240874

Keywords:  digital  health;  mHealth;  pregnancy;  psychosocial;  social
determinants;  technology;  diabetes;  burdens;  qualitative  analysis;  mobile
apps; feasibility
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Introduction

Gestational  diabetes  mellitus  (GDM),  defined  by  the  World  Health

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 DM outside of pregnancy [1].

Antenatal  diabetes  mellitus  (DM)  management  mitigates  these  risks  [2].

Current  DM intervention methods in  the  United States  focus primarily on

medical therapies, such as medication regimens, blood glucose maintenance,

and  medical  nutrition  therapy (MNT)  [2].  Although evidence is  clear  that

improved glycemic control during pregnancy results in improved perinatal

outcomes, ample data suggest social and structural determinants of health

can preclude full achievement of DM goals in 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  encompass  the  environmental,  social,

behavioral,  and  emotional  elements  that  can  affect  long-term  care.  These

factors, which include diabetes-related distress (i.e., treatment burden, fear of

uncertain future health outcomes), economic distress, and mental well-being

challenges  can  impact  adequate  provision  of  self-care  and  adherence  to

medical  treatment  plans  [6].  For  example,  pregnant  individuals  with  DM

display  more  depressive  symptoms,  with  prenatal  stress  and  depression
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serving  as  a  predictor  for  postpartum  stress  and  depression  [7,8].

Additionally,  the  intersectionality  of  psychosocial  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 al. identified greater levels of anxiety and stress in lower-income pregnant

women  with  GDM  in  South  Africa  [9]  and  Yee  et  al.  [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  diabetes  in

pregnancy have been characterized in the literature. A systematic review on

women’s  experiences  with  a  diagnosis  of  GDM  found  several  qualitative

studies revealing that individuals felt isolation, abandonment, and guilt after

an initial 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 pre-existing diabetes

in pregnancy [13, 14]. Identifying potential psychosocial burdens, as a part of

a  multilevel  understanding  of  social  determinants  of  DM-related  health

during pregnancy, is thus 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 developed a novel mobile application for education
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and  mitigating  DM.  Digital  health  technology,  such  as  health-related

smartphone applications, has proliferated in recent years in clinical, research,

and public consumer spheres to help individuals with DM adjust to lifestyle

interventions  and  maintain  healthcare  engagement  [15].  SweetMama,  a

smartphone application 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

application may help alleviate such burdens.

Methods

This  qualitative  study  evaluated  data  collected  during  a  feasibility

randomized controlled trial conducted among low-income, English-speaking

pregnant people aged 18 or greater 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 this feasibility trial,

individuals were randomized to use of the SweetMama application (“app”)

(n=30)  or  usual  care  (n=10)  from the  diagnosis  of  DM  during  pregnancy

through  6-weeks  postpartum.  Unbalanced  randomization  was  intentional

since this is a feasibility study, and it was desirable to have greater exposure

of  the  participants  to  SweetMama use.  Results  from the primary trial  are

currently under analysis. Participants all received routine clinical care at a

single, large academic medical center in Chicago, Illinois. 
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The  SweetMama  application  was  designed  to  provide  supportive,

educational,  motivational,  and  logistical  support  content,  delivered  via

interactive  messages  -  tailored  to  participants’  treatment,  reminders  for

appointments, and featured a library of trusted contents - that were received

three times a week. 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  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  a  repository  of  recipes,  local  resources,  and  trustworthy  online

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 pregnancy. SweetMama

users were also queried about their perspectives on the app. Interviews were

guided by a semi-structured interview guide and were conducted by a single

interviewer (JJ; see acknowledgements) with extensive training in empathic,

culturally  sensitive  qualitative  interviewing  of  pregnant  and  postpartum

people.  The  interviewer  identified  as  a  Black  woman  researcher.  The

interview guide was designed by the investigator team based on extensive

page 7 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

prior experience providing clinical care for and interviewing pregnant people

on  these  topics,  including  during  earlier  usability  phases  of  investigation

prior  to  the  development  of  this  version  of  SweetMama  [16-19].  The

interview  guide  also  adapted  concepts  from  the  Technology  Acceptance

Model,  and  it  was  cognitively  tested  on  non-participants  prior  to  its

deployment in the study [20]. Interviews were approximately forty to sixty

minutes in length and were conducted in-person in a private location. These

interviews were audio-recorded and professionally transcribed verbatim. 

Interview  data  were  analyzed  using  a  grounded  theory  constant

comparative technique [21,22]. This method of thematic analysis consists of

line-by-line readings of interview transcripts which 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  this  thematic  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 Considerations

Written consent was provided by all participants, and this study was

approved by the Northwestern University Institutional  Review Board.  The

original  consent  form  allowed  for  secondary  analysis  of  participant  data

without  additional  consent.  Study data  were  de-identified  for  researchers

conducting  the  qualitative  thematic  analysis  of  the  interview  transcripts.
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Participants received compensation in the form of gift cards ($100) for their

participation in the trial. 

Results

From January 14, 2020, to October 10, 2020, 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.  The  majority  of  those  participants  identified  as  non-

Hispanic Black or African American (57%) or Hispanic (40%).  A majority

(70%) had completed at least some college education. All participants met

study criteria for low-income status, and 83% had publicly funded prenatal

care (Table 1).

Table 1. SweetMama Participant Demographics

Usual Care
(N=10)

SweetMama (N=30)

Variable of
interest

Groups N (%) or mean
(±SD)

N (%) or mean (±SD)

Age, years 31.3 (±6.9) 31.4 (±4.7)

Race and ethnicity

Non-Hispanic Black or African
American

8 (80.0) 17 (56.7)

Hispanic 2 (20.0) 12 (40.0)

Non-Hispanic White 0 (0.0) 1 (3.3)

Medicaid or
Medicare

8 (80.0) 25 (83.3)
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Education

Some high school or less 0 (0.0) 3 (10.0)

High school graduate 5 (50.0) 6 (20.0)

Some college or technical school 3 (30.0) 9 (30.0)

College or technical school
graduate

2 (20.0) 12 (40.0)

Relationship status

Married 3 (30.0) 14 (46.7)

Single 5 (50.0) 7 (23.3)

Other 2 (20.0) 9 (30.0)

Nulliparous 2 (20.0) 6 (20.0)

Current work
status

Work full-time 5 (50.0) 11 (36.7)

Work part-time 1 (10.0) 8 (26.7)

Unemployed 2 (20.0) 4 (13.3)

Other 2 (20.0) 7 (23.3)

BMI at first 
prenatal visit, kg/

m2

36.7 (±9.0) 42.9 (±12.4)

Diabetes diagnosis
GDM 7 (70.0) 18 (60.0)

T2DM 3 (30.0) 12 (40.0)

Thematic  analysis  of  participant  interview  data  focused  on  the

psychosocial burdens of DM during pregnancy identified five major themes:

challenges of taking action, negative affectivity regarding diagnosis, diet guilt,

difficulties managing other roles and responsibilities, and reluctance to use

insulin  (Table  2).  In  addition,  our  analysis  yielded  findings  on  how  the

SweetMama smartphone application helped mitigate these burdens in each

of these domains.  The themes regarding mobile health (mHealth) support
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mechanisms  included:  enhancing  self-efficacy,  capitalizing  on  external

motivation,  validating  user  efforts,  sustaining  medical  nutrition  therapy,

extending clinical care, and building a sense of community (Table 3). Each

theme, with exemplary quotations, is discussed below. 

Psychosocial burden characterization

The first burden theme was of 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  denial  of  their  diagnosis,  emerged as  a

psychosocial burden, particularly for individuals with gestational, rather than

pregestational, DM. Participants noted that they did not fully come to terms

with their  DM diagnosis:  “I  was really hesitant toward the beginning…like

you know we just can’t control our bodies and it’s just a hormonal change.”

Others described having a highly negative affect towards the diagnosis, which

hindered their ability to fully engage in DM-focused self-care, such as taking

medication and following MNT.

Next, many individuals reported experiencing  diet guilt. Participants

commonly reported  that  they struggled  with  transitioning their  diets  and

described feeling guilty when they were non-adherent to recommendations.

Participants noted they often wanted to “give up” by consuming food outside
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of their prescribed MNT plan: “I 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 non-recommended 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 regardless of when their DM was diagnosed.

Fourth, participants described  difficulty of managing other roles and

responsibilities. Participants  felt  overwhelmed  by  external  circumstances,

such  as  taking  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. Further, 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 final  psychosocial  burden theme was  reluctance to take insulin.

Participants reported hesitancy to take prescribed insulin due to uncertainty

on how it will affect their health and their fetus: “To be honest I didn’t want to

[take insulin]...I don’t know why I felt like when I 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
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recommendations, they did acknowledge concerns over what was unknown

to them.

Table 2. Psychosocial burdens of diabetes diagnosis during pregnancy

Theme Exemplary quotation

Challenges of 
Taking Action

“Well, like I knew what I needed to do … The challenge is actually doing it
and going about it.  So not so much of the knowledge part.  More of the
action part to me.”

Negative Affectivity 
Regarding Diagnosis

“I was not even like, because like I said at first I was in no way, shape or
form okay with being gestational diabetes, ya know?”

Diet Guilt
“You  know,  sometimes  it’s  hard...you  have  to  be  really  strong  willed.
Because  if  you’re,  not  that  I  ate  bad  or  I  had  an  unhealthy  diet,
but...whenever  I  feel  like  I’m  told  you  can’t  do  something  that’s  when
you...most want it.  So that’s like the most difficult  part...I  found. It’s  just
hard staying away from food.”

Difficulty 
Managing Other 

Roles and
Responsibilities

“I’m pregnant, I’m a full-time student...it was a little 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 I typically would, that kinda
discouraged me because it's like I wasn’t really able to handle stuff the way
I usually would outside. It’s like as soon as I start using the app and stuff,
what was going on with the virus and then you know stores were closed. It
was just a lot going on at the time.”

Reluctance to 
Use Insulin

“I said I didn’t want to be on insulin. I didn’t want to take the medication at
first, so that’s how it was.”

mHealth Strategies to Reduce Psychosocial Burdens

SweetMama users offered feedback on the potential role of mHealth in

alleviating the psychosocial 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  self-efficacy.

Participants reported that  SweetMama empowered them to take action to
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manage  their  DM.  SweetMama  helped  participants  form  beliefs  that  they

were in control and had a choice in their DM treatment. Features such as the

recipes  and  access  to  resources  helped  maintain  participants’  sense  of

agency: “if you need more information, 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: “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 do it.”

Next,  capitalizing  on  external  motivation emerged  as  a  benefit  of

SweetMama. Participants noted that SweetMama helped them harness their

motivating factors, such as the health of their baby, to maintain their DM. For

some participants, particularly when not intrinsically motivated for their own

health, the attentiveness to the long-term goal of neonatal health was more

motivating than the concept of promoting maternal health. When feeling a

lack of motivation 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  actions in  managing

DM, encouraging them to continue their efforts. This self-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
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sufficiently beneficial. Additionally, 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

sustaining medical nutrition therapy. Users identified that SweetMama aided

in  the  maintenance  of  MNT  by  providing  educational  information,  recipe

ideas, and visual support. For some participants, the information provided by

SweetMama on how to adopt a DM-focused diet  during pregnancy helped

them see the MNT goals as achievable rather than overwhelming and rigid.

Participants favored the recipes on SweetMama to navigate their new diets.

Participants especially noted that the variety of recipes allotted them creative

freedom with food choices, fostering greater enthusiasm.

Fifth,  SweetMama was lauded for its  role 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 healthcare team, SweetMama engaged the patient and

her  care  team  together  in  the  process  of  goal  setting.  Even  though

SweetMama  intentionally  did  not  contain  a  direct  patient-provider

communication portal, the representation of the clinical team in the content

helped participants feel 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 a therapeutic role
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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.

Table  3.  Role  of  a  smartphone  application  in  mitigating  psychosocial  burdens  during
pregnancy
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Theme Exemplary quotation

Enhancing 
Self-Efficacy

“Probably the goals 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.”

Capitalizing on 
External Motivation

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

 Validating User
Efforts

“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: Because it feels like you’re doing right, I don’t know. It’s good
to  have  some  confirmation  because  I  didn’t  have  this  before  and
sometimes I would think like or whether or not like I can eat something or
I can go for a walk now or like after.”

Sustaining Medical
Nutrition Therapy

“I really want to adapt a better diet for myself. I know that, you know I can
do it, because I’ve done it in the past, so I 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.”

Extending 
Clinical Care

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

Building Sense 
of Community

“I feel like it would be like a community of people to kinda come together
as far as especially for people like me that never had diabetes before, to be
a little bit more like educational help…with that process.”

Discussion

Principal Findings

It has become widely understood that pregnancy serves as a window

to  improving  the  long-term  health  of  birthing  individuals  [21],  and

addressing  challenges  of  DM  during  pregnancy  may  not  only  improve
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pregnancy  outcomes  but  may  also  support  long-term  health  benefits  and

healthcare  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 social resources to alleviate

these  multi-level  burdens  of  having DM during  pregnancy.  These  broader

benefits of  SweetMama were previously explored in earlier developmental

work as well [17].

A  diagnosis  of  DM  in  pregnancy  has  been  characterized  in  the

literature  to  spur  a  multitude  of  emotions,  ranging  from  failure,  despair,

uncertainty, and fear [9,24]. This complexity was 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  al.  identified  themes  among  patient  semi-structured

interviews, such as difficulty in “managing exhaustion” and “adherence to a

new regimen,” where fatigue and hardships in adopting lifestyle changes may

exacerbate chronic conditions, like diabetes [25]. 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 pregnancy,
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potentially  due  to  intersecting  social,  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  alleviate  these  psychosocial

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

sustain behaviors,  extended clinical  care,  and built  a  sense of  community.

Giving  specific  attention  to  self-efficacy  as  an  important  quality  of

maintaining one’s health with independence, we acknowledge that there are

limited  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, participants in a web-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 this reason, we

desired  to  examine  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
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feeling  empowered  through  the  educational  components  of  SweetMama,

which in conjunction with the goal-oriented and appointment reminders, can

facilitate  adherence  and  engagement.  Further,  prior  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  interventions  for  people  with  GDM  [30],  has  unique

advantages as a  comprehensive and accessible resource by touching upon

components of GDM education, clinical engagement, and community building

in one central hub. Moreover, a qualitative meta-synthesis, which includes the

initial SweetMama usability testing data, suggests that mHealth interventions

are useful as a personalizable and supportive tool for behavior change [31].

SweetMama’s use of provider videos in its content library and user-friendly

curricular  messaging  allowed  for  a  more  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]. Additionally, given that this study was performed among a

multi-cultural  sample,  having  an  interviewer  with  training  in  culturally

sensitive qualitative interviewing was an advantage to ensure conversations
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between  the  interviewer  and  participants  were  empathic  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 healthcare settings. Second, since only

English-speaking patients were included in the study, compounding burdens

related to language and health literacy accessibility with a DM diagnosis may

have been missed in the thematic analysis. A third limitation of the study is

that the data presented are a secondary analysis of the primary SweetMama

feasibility  trial.  Therefore,  interview  questions  regarding  psychosocial

burdens of having diabetes in pregnancy were not directly probed, but were

elicited from participants in  their  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 two 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

SweetMama are forthcoming, which will help elucidate whether a mHealth

technology intervention such as SweetMama can improve perinatal outcomes

among individuals with DM. Should the primary trial evidence support the

clinical use of SweetMama, future work may include understanding how to
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integrate  its  use  into  health  systems  or  individual  clinics  to  promote  the

psychosocial well-being of pregnant people with diabetes.

Comparison to Prior Work

Various  mHealth  technologies  for  individuals  with  diabetes  in

pregnancy have been assessed in the literature. These applications, such as

the  MobiGuide  [33],  Pregnant  +  [34],  and  Pears  [35]  apps,  focus

predominantly on biometric data collection, with only a portion 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  customization  through  mHealth  apps  [37,  38],  which  are

features that  were already integrated in  SweetMama and well  received by

participants. Additionally, a similar app called “MySweetGestation” designed

for women who have diabetes or are at risk of developing diabetes during

pregnancy also employed interactive 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 application on psychosocial burdens of experiencing DM during

pregnancy [39]. As seen in our study, participant satisfaction with the use of

mobile  applications  to  support  clinical  care  was  very  positive  [40].  Prior
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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 A1c and cesarean

delivery  rates,  though  discussion  of  psychosocial  supports  were  seldom

discussed [41-43].

Recent  developments  in  digital  health  therapeutics  include

incorporating  artificial  intelligence,  such  as  machine  learning  and  natural

language processing  models.  mHealth interventions,  like  wearable  glucose

monitoring devices, automated text messaging, and virtual health coaching

have great opportunity to be integrated with these new advancements, which

would  allow  for  personalized  healthcare  support,  though  more  work  is

required to  understand incorporation of  machine  learning into healthcare

[44,45]. However, there are already existing applications for DM monitoring

and management – in addition to broader digital health coaching applications

such  as  Chatterjee  et  al.’s  “ProHealth  eCoach”  prototype  app  [46]  –  that

incorporate  artificial  intelligence,  suggesting  its  potential  for  improving

individual quality of life [47-50]. 

Future Directions

Prioritization of user-centered design (UCD) that incorporates patient

and  provider  perspectives  in  the  development  of  DM-related  mHealth

technologies – 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
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interventions  will  allow DM  support  technologies  to  best  promote  timely

healthcare  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  healthcare

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 ‘social network’ feature to add friends or

family as a 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 SweetMama 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  demonstrates  the  promise  of

mHealth interventions for patients with DM during pregnancy, with potential

for providing them a greater sense of self-efficacy, community, and agency to

preserve their physical and psychosocial health during pregnancy and long-

term.  

Acknowledgments: 
The authors thank Jenise Jackson, MPH, for her contributions to the study

page 24 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

conduct through her role as research coordinator.

Funding  Statement:  This  study  was  supported  by  the  Eunice  Kennedy
Shriver  National  Institute  of  Child  Health  and  Human  Development  (R21
HD108503). The content of this manuscript is solely the responsibility of the
authors and funders played no role in study design, data collection, analysis,
decision  to  publish,  or  manuscript  preparation.

Data  Availability:  Given  the  sensitive  and  individualized  nature  of
qualitative  data,  these  data  will  not  be  publicly  available.  Investigators
wishing to access these data may contact the corresponding author; data may
be made available upon reasonable request and with evidence of appropriate
approvals.

Conflicts of Interest: 
The authors report no conflicts of interest.

Authors’  Contributions:

Conceptualization – LMY (lead), KL (supporting), CMN (supporting)
Data Curation – LL (lead), ES (equal), KL (supporting), LMY (supporting)
Formal  analysis  –  MVR  (lead),  LL  (equal),  ES  (supporting),  LMY
(supporting)
Funding acquisition – LMY (lead), CMN (supporting)
Investigation – LL (lead), ES (equal), KL (supporting), LMY (supporting)
Methodology  –  LMY  (lead),  LL  (supporting),  ES  (supporting),  KL
(supporting)
Project administration – LMY (lead), CMN (supporting), KL (supporting)
Resources – LMY (lead)
Supervision – LMY (lead), CMN (supporting)
Validation – KL (lead), LL (supporting), ES (supporting), LMY (supporting)
Visualization – MVR (lead), LL (equal)
Writing – original draft – MVR (lead), LL (supporting)
Writing – review & editing – MVR (lead), LL (supporting), ES (supporting),
KL (supporting), CMN (supporting), LMY (supporting)

Abbreviations: 
app: mobile, smartphone application
DM: diabetes mellitus
GDM: gestational diabetes mellitus
mHealth: mobile health
MNT: medical nutrition therapy
T2DM: type 2 diabetes mellitus
UCD: user-centered design

page 25 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

References

1. Diagnostic criteria and classification of hyperglycaemia first detected in

pregnancy:  a  World  Health  Organization  Guideline.  Diabetes  Res  Clin

Pract.  2014  Mar;103(3):341-63.  doi:  10.1016/j.diabres.2013.10.012.

PMID: 24847517.

2.  Alexopoulos,  A.-S.,  Blair,  R.  &  Peters,  A.  L.  Management  of  Preexisting

Diabetes  in  Pregnancy:  A  Review.  JAMA 321,  1811  (2019).  PMID:

31087027

3. Yee, L. M., McGuire, J. M., Taylor, S. M., Niznik, C. M. & Simon, M. A. ‘I Was

Tired of All the Sticking and Poking’: Identifying Barriers to Diabetes Self-

Care  Among  Low-Income  Pregnant  Women.  J.  Health  Care  Poor

Underserved 26, 926–940 (2015). PMID: 26320923

4. Yee, L. M., McGuire, J. M., Taylor, S. M., Niznik, C. M. & Simon, M. A. Social

and  Environmental  Barriers  to  Nutrition  Therapy  for  Diabetes

Management  Among  Underserved  Pregnant  Women:  A  Qualitative

Analysis. J. Nutr. Educ. Behav. 48, 170-180.e1 (2016). PMID: 26706027

5. Yee, L. M., Leziak, K., Jackson, J., Niznik, C. M. & Simon, M. A. Health Care

Providers’  Perspectives  on  Barriers  and  Facilitators  to  Care  for  Low-

Income  Pregnant  Women  With  Diabetes.  Diabetes  Spectr.  Publ.  Am.

Diabetes Assoc. 33, 190–200 (2020). PMID: 32425457

6.   Young-Hyman D, de Groot M, Hill-Briggs F, Gonzalez JS, Hood K, Peyrot M.

Psychosocial Care for People With Diabetes: A Position Statement of the

American  Diabetes  Association.  Diabetes  Care.  2016  Dec;39(12):2126-

page 26 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

2140.  doi:  10.2337/dc16-2053.  Erratum  in:  Diabetes  Care.  2017

Feb;40(2):287. doi: 10.2337/dc17-er02. Erratum in: Diabetes Care. 2017

May;40(5):726.  doi:  10.2337/dc17-er05.  PMID:  27879358;  PMCID:

PMC5127231.

7. Hinkle,  S.  N.  et  al. A  longitudinal  study  of  depression  and  gestational

diabetes  in  pregnancy  and  the  postpartum  period.  Diabetologia 59,

2594–2602 (2016). PMID: 27640810

8. Yu, C., Hung, C. & Wang, Y. The impact of prenatal depression and diabetes

management self‐efficacy on postpartum stress and depression in women

with gestational diabetes mellitus.  J.  Clin.  Nurs. 31,  2867–2873 (2022).

PMID: 34738289

9. Muhwava, L. S., Murphy, K., Zarowsky, C. & Levitt, N. Perspectives on the

psychological  and  emotional  burden  of  having  gestational  diabetes

amongst low-income women in Cape Town, South Africa.  BMC Womens

Health 20, 231 (2020). doi:10.1186/s12905-020-01093-4

10.  Craig, L., Sims, R., Glasziou, P. et al. Women’s experiences of a diagnosis

of  gestational  diabetes  mellitus:  a  systematic  review. BMC  Pregnancy

Childbirth 20, 76 (2020). doi: 10.1186/s12884-020-2745-1

11.  Persson  M,  Winkvist  A,  Mogren  I.  'From  stun  to  gradual  balance'--

women's experiences of living with gestational diabetes mellitus. Scand J

Caring  Sci.  2010  Sep;24(3):454-62.  doi:

10.1111/j.14716712.2009.00735.x. PMID: 19878489.

12.  Tierney,  M.,  O’Dea,  A.,  Danyliv,  A.,  Noctor,  E.,  McGuire,  B.,  Glynn,  L.,  …

page 27 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

Dunne, F. (2015). Factors influencing lifestyle behaviours during and after

a  gestational  diabetes  mellitus  pregnancy. Health  Psychology  and

Behavioral  Medicine, 3(1),  204–216.

doi:10.1080/21642850.2015.1073111

13. Sushko K, Strachan P, Butt M, Nerenberg KA, Sherifali D. Understanding

the self-management experiences and support needs during pregnancy

among women with pre-existing diabetes: a qualitative descriptive study.

BMC Pregnancy Childbirth. 2023 May 2;23(1):309. doi: 10.1186/s12884-

023-05542-4. PMID: 37131168; PMCID: PMC10152436.

14. Tschirhart H, Landeen J, Yost J, Nerenberg KA, Sherifali D. Perceptions of

diabetes  distress  during pregnancy in  women with type 1 and type 2

diabetes:  a  qualitative  interpretive  description  study.  BMC  Pregnancy

Childbirth.  2024  Apr  3;24(1):232.  doi:  10.1186/s12884-024-06370-w.

PMID: 38570742; PMCID: PMC10988880.

15. Fleming, G. A. et al. Diabetes Digital App Technology: Benefits, Challenges,

and Recommendations. A Consensus Report by the European Association

for the Study of Diabetes (EASD) and the American Diabetes Association

(ADA) Diabetes Technology Working Group.  Diabetes Care 43,  250–260

(2020). PMID: 31802144

16. Yee,  L.  M.  et  al. SweetMama:  Usability  Assessment  of  a  Novel  Mobile

Application Among Low-Income Pregnant People to Assist With Diabetes

Management and Support.  Diabetes Spectr. 36,  171–181 (2023).  PMID:

37193207

page 28 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

17. Yee,  L.  M.  et  al. Patient  and  Provider  Perspectives  on  a  Novel  Mobile

Health Intervention for Low-Income Pregnant Women With Gestational

or  Type  2  Diabetes  Mellitus.  J.  Diabetes  Sci.  Technol. 15,  1121–1133

(2021). PMID: 32627582

18. Steinberg, J. R. et al. Optimizing Engagement in an mHealth Intervention

for  Diabetes  Support  During  Pregnancy:  the  Role  of  Baseline  Patient

Health and Behavioral Characteristics.  J. Diabetes Sci. Technol. 16, 1466–

1472 (2022). PMID: 34423677

19. Yee L, Taylor S, Young M, Williams M, Niznik C, Simon M. Evaluation of a

Text  Messaging  Intervention  to  Support  Self-Management  of  Diabetes

During  Pregnancy  Among  Low-Income,  Minority  Women:  Qualitative

Study.  JMIR  Diabetes.  2020  Aug  10;5(3):e17794.  doi:  10.2196/17794.

PMID: 32773367; PMCID: PMC7445621.

20. O'Connor S, Wang Y, Cooke S, Ali A, Kennedy S, Lee JJ, Booth RG. Designing

and delivering digital learning (e-Learning) interventions in nursing and

midwifery  education:  A  systematic  review  of  theories.  Nurse  Educ  

Pract.  2023 May;69:103635.  doi:  10.1016/j.nepr.2023.103635.  Epub

2023 Apr 12. PMID: 37060735.

21. Glaser,  B.  &  Strauss,  A.  Discovery  of  Grounded  Theory:  Strategies  for

Qualitative Research. (Routledge, 2017). doi:10.4324/9780203793206.

22. Hallberg,  L.  R.-M.  The  “core  category”  of  grounded  theory:  Making

constant  comparisons.  Int.  J.  Qual.  Stud.  Health  Well-Being 1,  141–148

(2006). doi:10.1080/17482620600858399

page 29 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

23. Smith,  G.  N.,  Louis,  J.  M. & Saade,  G.  R.  Pregnancy and the Postpartum

Period  as  an  Opportunity  for  Cardiovascular  Risk  Identification  and

Management. Obstet. Gynecol. 134, 851–862 (2019). PMID: 31503139

24. Karavasileiadou,  S.,  Almegewly,  W.,  Alanazi,  A.,  Alyami,  H.  &

Chatzimichailidou, S. Self-management and self-efficacy of women with

gestational diabetes mellitus: a systematic review. Glob. Health Action 15,

2087298 (2022). PMID: 35867537

25. Fareed, N. et al. Developing and testing an integrated patient mHealth and

provider dashboard application system for type 2 diabetes management

among Medicaid-enrolled pregnant individuals based on a user-centered

approach:  Mixed-methods  study.  Digit.  Health 9,  205520762211441

(2023). PMID: 36644662

26. Fischer,  S.  &  Morales-Suárez-Varela,  M.  The  Bidirectional  Relationship

between  Gestational  Diabetes  and  Depression  in  Pregnant  Women:  A

Systematic  Search  and  Review.  Healthcare 11,  404  (2023).  PMID:

36766979

27. Al-Hashmi, I., Hodge, F., Nandy, K., Thomas, E. & Brecht, M.-L. The Effect of

a  Self-Efficacy-Enhancing  Intervention  on  Perceived  Self-Efficacy  and

Actual Adherence to Healthy Behaviours Among Women with Gestational

Diabetes  Mellitus.  Sultan  Qaboos  Univ.  Med.  J. 18,  e513–e519  (2018).

PMID: 30988972

28. Sayakhot, P., Carolan-Olah, M. & Steele, C. Use of a web-based educational

intervention to improve knowledge of healthy diet and lifestyle in women

page 30 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

with  Gestational  Diabetes  Mellitus  compared  to  standard  clinic-based

education. BMC Pregnancy Childbirth 16, 208 (2016). PMID: 27495978

29. Delanerolle, G. et al. A systematic review and meta-analysis of gestational

diabetes  mellitus  and  mental  health  among  BAME  populations.

eClinicalMedicine 38, (2021). PMID: 34308317

30. Huang, S., Magny-Normilus, C., McMahon, E. & Whittemore, R. Systematic

Review  of  Lifestyle  Interventions  for  Gestational  Diabetes  Mellitus  in

Pregnancy and the Postpartum Period.  J. Obstet. Gynecol. Neonatal Nurs.

JOGNN 51, 115–125 (2022). PMID: 34843670

31.  McGovern  L,  O'Toole  L,  Houshialsadat  Z,  O'Reilly  SL.  Women's

perspectives  on  mHealth  behavior  change  interventions  for  the

management of overweight, obesity, or gestational diabetes: A qualitative

meta-synthesis. Obes Rev. 2024 May 10:e13761. doi: 10.1111/obr.13761.

Epub ahead of print. PMID: 38733067.

32.  Skar  JB,  Garnweidner-Holme  LM,  Lukasse  M,  Terragni  L.  Women's

experiences with using a smartphone app (the Pregnant+ app) to manage

gestational diabetes mellitus in a randomised controlled trial. Midwifery.

2018 Mar;58:102-108. doi: 10.1016/j.midw.2017.12.021. Epub 2017 Dec

27. PMID: 29329023.

33. Peleg  M,  Shahar  Y,  Quaglini  S,  Broens  T,  Budasu  R,  Fung  N,  et  al.

Assessment of a personalized and distributed patient guidance system.

Int J Med Inform 2017 May;101:108-130.

34. Borgen  I,  Garnweidner-Holme  LM,  Jacobsen  AF,  Bjerkan  K,  Fayyad  S,

page 31 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

Joranger  P,  et  al.  Smartphone  application  for  women  with  gestational

diabetes  mellitus:  a  study  protocol  for  a  multicentre  randomised

controlled trial. BMJ Open 2017 Mar 27;7(3):e

35. Kennelly MA, Ainscough K, Lindsay K, Gibney E, Mc Carthy CM, McAuliffe

FM. Pregnancy, exercise and nutrition research study with smart phone

app  support  (Pears):  study  protocol  of  a  randomized  controlled  trial.

Contemp Clin Trials 2016 Jan;46:92-99. 

36. Chen, Q., & Carbone, E. T. (2017). Functionality, implementation, impact,

and  the  role  of  health  literacy  in  mobile  phone  apps  for  gestational

diabetes: scoping review. JMIR Diabetes, 2(2), e8045.

37.  Kytö,  M.,  Koivusalo,  S.,  Ruonala,  A.,  Strömberg,  L.,  Tuomonen,  H.,

Heinonen,  S.,  &  Jacucci,  G.  (2022).  Behavior  change  app  for  self-

management of gestational diabetes: design and evaluation of desirable

features. JMIR Human Factors, 9(4), e36987.

38. Duan, B., Liu, Z., Liu, W., & Gou, B. (2022). Assessing the views and needs

of people at high risk of gestational diabetes mellitus for the development

of  mobile  health  apps:  descriptive  qualitative  study. JMIR  Formative

Research, 6(7), e36392.

39.  Tumminia,  A.,  Vitacolonna,  E.,  Sciacca,  L.,  Dodesini,  A.  R.,  Festa,  C.,

Lencioni,  C.,  ...  &  Napoli,  A.  (2019).  “MySweetGestation”:  A  novel

smartphone  application  for  women with  or  at  risk  of  diabetes  during

pregnancy. Diabetes Research and Clinical Practice, 158, 107896.

40.  Smyth,  S.,  Curtin,  E.,  Tully,  E.,  Molphy,  Z.,  &  Breathnach,  F.  (2022).

page 32 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

Smartphone  Apps  for  surveillance  of  gestational  diabetes:  scoping

review. JMIR Diabetes, 7(4), e38910.

41. Lau, Y., Htun, T. P., Wong, S. N., Tam, W. S. W., & Klainin-Yobas, P. (2016).

Efficacy of internet-based self-monitoring interventions on maternal and

neonatal outcomes in perinatal diabetic women: a systematic review and

meta-analysis. Journal of Medical Internet Research, 18(8), e220.

42. Garg, N., Arunan, S. K., Arora, S., & Kaur, K. (2022). Application of mobile

technology for disease and treatment monitoring of gestational diabetes

mellitus among pregnant women: a systematic review. Journal of Diabetes

Science and Technology, 16(2), 491-497.

43. Eberle,  C.,  Loehnert,  M.,  & Stichling,  S.  (2021).  Clinical  effectiveness of

different  technologies  for  diabetes  in  pregnancy:  systematic  literature

review. Journal of Medical Internet Research, 23(4), e24982.

44.   Shan, R., Sarkar, S. & Martin, S. S. Digital health technology and mobile

devices  for  the  management  of  diabetes  mellitus:  state  of  the  art.

Diabetologia 62, 877–887 (2019). PMID: 30963188

45. Harrer, S. Attention is not all you need: the complicated case of ethically

using large language models in healthcare and medicine.  EBioMedicine

90, 104512 (2023). doi: 10.1016/j.ebiom.2023.104512

46. Chatterjee,  A.  et  al. ProHealth  eCoach:  user-centered  design  and

development  of  an  eCoach  app  to  promote  healthy  lifestyle  with

personalized activity recommendations.  BMC Health Serv. Res. 22,  1120

(2022). doi: 10.1186/s12913-022-08441-0

page 33 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

47. Contreras, I. & Vehi, J. Artificial Intelligence for Diabetes Management and

Decision  Support:  Literature  Review.  J.  Med.  Internet  Res. 20,  e10775

(2018). PMID: 29848472

48. Dankwa-Mullan,  I.  et  al. Transforming Diabetes Care Through Artificial

Intelligence:  The  Future  Is  Here.  Popul.  Health  Manag. 22,  229–242

(2019). PMID: 30256722

49. Park,  S.  W.  et  al. Validation  of  the  effectiveness  of  a  digital  integrated

healthcare platform utilizing an AI-based dietary management solution

and  a  real-time  continuous  glucose  monitoring  system  for  diabetes

management: a randomized controlled trial. BMC Med. Inform. Decis. Mak.

20, 156 (2020). doi: 10.1186/s12911-020-01179-x 

50. Graham, S. A., Pitter, V., Hori, J. H., Stein, N. & Branch, O. H. Weight loss in a

digital  app-based  diabetes  prevention  program  powered  by  artificial

intelligence. Digit. Health 8, 205520762211306 (2022). PMID: 36238752

51. LeRouge, C. & Wickramasinghe, N. A review of user-centered design for

diabetes-related  consumer  health  informatics  technologies.  J.  Diabetes

Sci. Technol. 7, 1039–1056 (2013). PMID: 23911188

52. Brewer, L. C.  et al. Back to the Future: Achieving Health Equity Through

Health Informatics and Digital Health.  JMIR MHealth UHealth 8, e14512

(2020). doi: 10.2196/14512

53. Fareed N, Swoboda C,  Wang Y,  Strouse R,  Hoseus J,  Baker C,  Joseph JJ,

Venkatesh K.  An Evidence-Based Framework for Creating Inclusive and

Personalized  mHealth  Solutions-Designing  a  Solution  for  Medicaid-

page 34 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

Eligible Pregnant Individuals With Uncontrolled Type 2 Diabetes.  JMIR

Diabetes. 2023 Oct 12;8:e46654. doi: 10.2196/46654. PMID: 37824196;

PMCID: PMC10603563.

54. Jackson, J.,  Leziak,  K.,  Niznik,  C.  M. & Yee,  L.  M. Health Care Providers’

Utilization of and Perspectives on Mobile Health Technology for Diabetes

and  Pregnancy  Support.  Diabetes  Spectr. 34,  257–267  (2021).  PMID:

34511852

55. Shanmugavel A, Shakya PR, Shrestha A, Nepal J, Shrestha A, Daneault JF,

Rawal S.  Designing and Developing a Mobile App for Management and

Treatment  of  Gestational  Diabetes  in  Nepal:  User-Centered  Design  

Study.  JMIR  Form  Res.  2024  Jan  17;8:e50823.  doi:  10.2196/50823.

PMID: 38231562; PMCID: PMC10831589.

56.   Birati  Y,  Yefet  E,  Perlitz  Y,  Shehadeh N,  Spitzer S.  Cultural  and Digital

Health  Literacy  Appropriateness  of  App-  and  Web-Based  Systems

Designed  for  Pregnant  Women  With  Gestational  Diabetes  Mellitus:

Scoping  Review.  J  Med  Internet  Res.  2022  Oct  14;24(10):e37844.  doi:

10.2196/37844. PMID: 36240008; PMCID: PMC9617190

page 35 of 37

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]



JMIR Preprints Roytman et al

page 36 of 37

Powered by TCPDF (www.tcpdf.org)

https://preprints.jmir.org/preprint/53854 [unpublished, peer-reviewed preprint]

http://www.tcpdf.org

	Table of Contents
	Original Manuscript

