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Abstract

Background The reproductive years provide a window into future risk for Type 2 Diabetes (T2DM); women'’s risk is seven
to 10 times higher after gestational diabetes (GDM) and two to four times higher after a hypertensive disorder of preg-
nancy (HDP). Targeting reproductive-aged women at high risk for T2DM could reduce future incidence. However, little is
known about such women's diabetes risk perceptions, barriers to/motivators of lifestyle change or their knowledge about
lifestyle change—information essential to understanding how to engage these at-risk women in tailored prevention
programs promoting long-term health. This study’s aims were to describe: among reproductive-aged women at high
risk for T2DM, what is/are (1) personal health-risk awareness, (2) lifestyle-change interest, and (3) barriers to/motivators
of participation in lifestyle-change programs?

Methods Women aged 18 and older were eligible if they had one of the following health risks: (1) GDM or HDP during
pregnancy, (2) prediabetes diagnosis, or (3) BMI classified as obese. Three Zoom focus groups, organized by risk group,
were conducted with a total of 20 participants. Qualitative content and thematic analysis were used for the focus-group
transcriptions.

Results Women's personal health-risk awareness was limited and generalized (e.g., being overweight might lead to
other risks) and rarely reflected awareness connected to their personal health history (e.g., GDM increases their lifetime
risk of T2DM). Participants had at least one of the outlined eligibility health risks (e.g., GDM, prediabetes); they did not
believe their healthcare providers sufficiently followed or addressed those risks. All women expressed interest in making
healthy-lifestyle changes, including engagement in formal programs, but they identified multiple barriers to healthy-
behavior change related to being “busy moms.” Women emphasized the need for social support and realistic solutions
that accounted for the dynamics of motherhood and family life. Common motivators included the desire to maintain
health for their families and to set a good example for their children.

Conclusions Participants lacked knowledge and were eager for information. Healthcare improvement opportunities
include better coordination of care between primary and specialty-care providers, and more frequent communication
and education on diabetes-related health risks and long-term health. Formal lifestyle programs should tailor content
by providing multiple formats and flexibility of scheduling while leveraging peer support for sustained engagement.
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1 Background

More than one in five reproductive-aged women (defined in this study as aged 18-49[1, 2]) have prediabetes [3, 4], a major
risk factor for Type 2 Diabetes (T2DM) [5], infertility [6], miscarriage [6], and adverse metabolic outcomes in their children [7].
Obstetrical issues during pregnancy also impact a woman's future risk for T2DM: her risk is seven to 10 times higher if she
has had gestational diabetes (GDM) [8, 9] and two to four times higher if she has had a hypertensive disorder of pregnancy
(HDP) [10, 11]. Identifying and targeting reproductive-aged women at high risk for T2DM provides an opportunity for timely
implementation of prevention strategies earlier in their life course and at the earliest stages of their children’s development
[12]. However, little is known about such women'’s diabetes risk perceptions, or about their knowledge, beliefs, or hindrances
and motivations related to lifestyle change [12]. This information is needed to understand how to engage these at-risk women
in prevention programs, effectively tailor motivational interventions, and prevent morbidity and mortality.

Engagement in formal lifestyle-change programs can impact long-term health trajectories [13]. One such example
is the National Diabetes Prevention Program (DPP), a lifestyle-change program sponsored by the Centers for Disease
Control and Prevention (CDC) [13, 14]. This year-long healthy-lifestyle program effectively prevents T2DM, with a 58%
reduction in diabetes incidence at 3 years. However, DPP enrollment rates are extremely low among reproductive-aged
women [15] despite the fact that DPP participation and related weight loss may result in a substantial reduction in their
T2DM risk as they age [13, 16], and may also have a positive impact on their subsequent pregnancy outcomes and the
health of their children [17]. Thus, there is a critical need to understand more about the perspectives of reproductive-
aged women at high risk for diabetes in order to effectively inform them, and to motivate them to engage in diabetes-
prevention activities.

To better understand the experiences and health-risk perceptions of reproductive-aged women, there is a need for
qualitative data from individuals who (1) have had a complication during pregnancy (i.e., GDM, HDP), (2) have already
been diagnosed with prediabetes, or (3) are individuals with obesity [18]. Such knowledge is needed to learn how women
who are at risk for T2DM may be encouraged to participate in programs designed to improve their health during their
childbearing years. Therefore, among a sample of women from this population, the aim of this study was to describe
women’s (1) awareness of personal health risk, (2) interest in lifestyle changes, including participation in formal lifestyle-
change programs such as the DPP, and (3) barriers to and motivators of participation in a formal lifestyle-change program
using focus-group interviews. Additionally, focus-group questions addressed participant perspectives about the optimal
timing for risk notification (e.g., before pregnancy, between pregnancies, at an annual exam, during postpartum care),
and the preferred methods for notification (e.g., conversation with healthcare provider, email or text message from health
system, contact from a DPP coach).

2 Methods

2.1 Participants and setting

Individuals were considered eligible for the study if they were a person who had given birth (referred to as women in this
report), were aged 18 or older and had one of the following three health risks: (1) a history of a complication during preg-
nancy (i.e., GDM, HDP), (2) a diagnosis of prediabetes, or (3) a BMI classified as obese. Reproductive age has been defined

as aged 15 to 49 [1]. However, because additional risks are associated with childbearing among people younger than 18,
this study recruited women who were aged = 18 [19] and who could provide consent to participate in the focus groups.
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Focus-group participants were recruited by the University of Utah’s Center for Clinical and Translational Science Com-
munity Collaboration & Engagement Team (CCET), using fliers, and an entry on the University of Utah’s Study Locator
website. Physical flyers were posted in University of Utah Health cardiologist and OBGYN offices. Potential participants
were also located through community outreach and through a database of people who had indicated their interest in
future research engagement. In these cases, a digital version of the study’s flyer was posted to approximately 20 Facebook
groups and two LinkedIn groups. Additionally, CCET coordinators provided a number of community collaborators with
the study’s information. These groups included the Eastern Utah Women’s Health group, Utah Department of Human
Services, Utah Postpartum Support Coordinator, Wasatch Women'’s Center, the Mom and Moods group, and Pathway to
Hope. The CCET supports community-engaged research that addresses investigator- and community-identified priori-
ties with the goal of promoting community health needs. Three focus groups, organized by risk group, were conducted
online via Zoom in collaboration with the CCET. The format of focus groups, rather than individual interviews, was
selected in order to facilitate a broad understanding of women’s knowledge and feelings about the topic. Specifically,
the focus-group setting was selected to promote social interactions and conversation so that key themes relating to the
topic could be identified [20].

2.2 Qualitative design

A qualitative descriptive approach was used to facilitate an understanding of women'’s personal health risk, interest in
formal lifestyle-change engagement, and barriers and motivators to lifestyle change. We selected the low-inference
approach of qualitative description because this was an exploratory study that investigated an area of research rarely
studied [21, 22]. Following qualitative-descriptive methodology, the aim was to stay close to the data, using language
that closely reflected the verbiage used by participants.

Data collection included audio-recording the 1-h long focus-group discussions, which took place between February
and April of 2022. Questions were provided to participants prior to the Zoom meetings and were discussed during the
focus-group sessions. Please see Table 1: Focus-Group Questions.

Prompts were used by the focus-group interviewer in order to encourage participants to provide additional details
about their perspectives and experiences. Additionally, the interviewer noted commonalities and differences between
participant perspectives and experiences in order to encourage additional participant insight regarding these similari-
ties and divergences. Audio recordings of the focus groups were transcribed by a study research assistant and verified
for linguistic accuracy by additional members of the research team.

2.3 Analysis

Qualitative content and thematic analysis were used [23, 24] to examine the data, and thematic saturation [21, 22,
25, 26] was reached during analysis of the focus-group discussions. The primary investigator (PI) of this study is a
women'’s health researcher and clinician. Using the PI’s clinical women’s health experience, deductive codes were
developed based on concepts related to the research question (i.e., personal awareness of future risk, lifestyle-
change interest, barriers to and motivators of lifestyle change). The interview guide’s questions were developed
from gaps in knowledge and the codes were developed from those key concepts from the interview guide’s ques-
tions. These deductive codes helped to index participants’comments that represent the important gaps in current

Table 1 Focus-group questions

Question

1.What do you think/know about the relationship between [prediabetes, GDM, hypertensive disorders of pregnancy, obesity] and your risk
for diabetes and heart disease, reproductive health outcomes such as fertility or complications in future pregnancies, and the health of
your current or future children and family?

2. What is your experience talking about these risks with doctors or other healthcare providers?

3. How would you want to be notified about these risks?

4. What barriers prevent you from making lifestyle changes? What barriers prevent you from participating in a lifestyle-change or weight-
loss program?

5. What would encourage you to make lifestyle changes? What would encourage you to participate in a lifestyle-change program or weight-
loss program? How should women be notified about these programs?
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knowledge about these aspects of women'’s health. This procedure of coding thus followed a deductive approach to
coding as concepts identified prior to the analysis were searched for in general in order to locate women'’s particular
experiences of these concepts. For example, one focus-group question prompted participants to discuss barriers to
lifestyle change: “What barriers prevent you from making lifestyle changes?” Focus-group transcripts were reviewed
for women'’s discussion about their barriers to lifestyle change and those instances were then coded as barriers.
Deductive codes were used during the initial coding of the first transcript. Based on prior research, concepts from
the interview guide were used to develop the codebook, along with each code’s definition, and the codebook was
used to code the remaining transcripts. Additionally, inductive codes emerged during the coding process, repre-
senting novel insights shared by participants, and these were added to the codebook. After coding was completed,
codes were organized into categories and themes. Authors A.A.B., J.K.M., and S.E.S. engaged in the initial coding of
the transcripts. A fourth member of the research team (5.5.C.) performed an audit of the group’s notes and coding
to assess for consistency and accuracy. Disagreements regarding coding were discussed in team meetings and were
resolved through group consensus.

To address rigor, trustworthiness criteria outlined by Lincoln and Guba [27] were used, including weekly coding meet-
ings with authors (A.A.B, JK.M., S.ES., S.S.C.), during which the authors discussed nuances in the data to ensure consist-
ency and reach consensus in the application of codes. The authors compared observations of coding across transcripts
to assess similarities and differences between participant experiences not only as women who had given birth per se,
but also as women with differences in health risks. A group memo document was maintained and reviewed during
weekly meetings.

2.4 Ethical considerations

On October 4th, 2021, the study received a waiver-of-consent documentation from the University of Utah Institutional
Review Board (Institutional Review Board identification IRB_00146243), due to the low-risk nature of the focus-group
sessions. Participants did receive a consent cover letter containing information about the study’s purpose and potential
risks associated with participation. The voluntary nature of participation was also discussed with participants as a group
at the beginning of each session. Prior to participation in the focus group, participants were asked to complete an online
demographic survey and to engage in a Zoom technical session to problem-shoot any technology issues. Participants
received a $75 gift card in gratitude for their time and their contribution to the study. This amount was suggested by
our research collaborators at the CCET and was approved by the Institutional Review Board. As part of the research
infrastructure at the University of Utah, the CCET’s compensation suggestion was established through prior rounds of
extensive community and researcher input. The authors followed the university convention of adopting this recom-
mended amount, which had been deemed appropriate for the outlined research activities. This amount was determined
to be fair compensation for participants’ time without contributing to coercion to participate in the study.

3 Results

Focus-group participants were women who were mothers (n=20) and who (1) had a history of a complication during
pregnancy [i.e.,, GDM, HDP; (n=7)]; (2) had been diagnosed with prediabetes (n=8); or (3) were individuals with obesity
(n=5). Participants were predominantly White, non-Hispanic, married or living with a partner, and had a bachelor’s degree
or higher. The majority had no prior experience with a formal lifestyle-change program. Table 2 outlines the demographic
characteristics of the sample and Table 3 provides participant-level information.

In response to the focus-group questions, women across the risk groups shared similar experiences with their health-
care providers, personal knowledge of their current and long-term risk, and ability to engage in healthy-lifestyle behav-
iors. The main themes identified through analysis were (1) Women’s knowledge and understanding of their health risk, (2)
Improving healthcare for mothers at risk for cardiometabolic disease, and (3) Healthy lifestyle-change barriers and motivators.
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3.1 Theme 1: women'’s knowledge and understanding of their health risk

Women'’s personal health-risk awareness was often only a general awareness, such as that extra body weight might
lead to other health risks. Women often explained their risk awareness through anecdotal experiences, such as

Table 2 Participant
demographics

Variable Frequency
(%) n=20
Age, years, mean 34.2, standard deviation (6.46)/range 26-48
18-28 6 (30%)
29-39 10 (50%)
40+ 4 (20%)
Race
Asian 1 (5%)
Native Hawaiian or Pacific Islander 2 (10%)
White or European 15 (75%)
Multiracial 1 (5%)
Unreported 1 (5%)
Ethnicity
Non-Hispanic/Latina 17 (85%)
Hispanic/Latina 3 (15%)
Partnership status
Married or living with a partner 15 (75%)
Divorced 2 (10%)
Separated 2 (10%)
Single 1 (5%)
Education
Some college 2 (10%)
Associate’s degree 3(15%)
Bachelor’s degree 14 (70%)
Master’s degree 1 (5%)
Setting
Rural 1 (5%)
Suburban 13 (65%)
Urban 6 (30%)
Number of live births
1 5(25%)
2 6 (30%)
3 8 (40%)
4 1 (5%)
Number of children living in home
1 5(25%)
2 8 (40%)
3 6 (30%)
4 1 (5%)
Prior formal lifestyle program attendance
Yes 8 (40%)
No 12 (60%)

Weight M 179.025, standard deviation (40.6740)/range 125-280
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Table 3 Participant-level information

Participant identification

Race/ethnicity

Prior engagementin a
lifestyle-change program

Complication during pregnancy group

Participant #1
Participant #2
Participant #3
Participant #4
Participant #5
Participant #6
Participant #7

BMI classified as obese group

Participant #1
Participant #2
Participant #3
Participant #4
Participant #5
Prediabetes group
Participant #1
Participant #2
Participant #3
Participant #4
Participant #5
Participant #6
Participant #7
Participant #8

White, non-Hispanic

White, non-Hispanic

White, Asian, non-Hispanic

White, non-Hispanic

White, non-Hispanic

Native Hawaiian, Pacific Islander, non-Hispanic
White, non-Hispanic

White, non-Hispanic
Asian, non-Hispanic
White, non-Hispanic
White, non-Hispanic
White, Hispanic/Latino

White, non-Hispanic

White, non-Hispanic

Undisclosed race, Hispanic/Latino
Undisclosed race and ethnicity

Native Hawaiian, Pacific Islander, non-Hispanic
White, non-Hispanic

Undisclosed race, Hispanic/Latino
Undisclosed race, Hispanic/Latino

None
Prior formal engagement
None
Prior formal engagement
None
Prior formal engagement
None

Prior formal engagement
Prior formal engagement
None

Prior formal engagement
Prior formal engagement

None
None
Prior formal engagement
None
Prior formal engagement
None
Prior formal engagement
None

witnessing family members’ struggles with health issues. For example, one woman shared how her understanding
of diabetes was shaped by her father’s health experience with Type 1 Diabetes:

The majority of my knowledge, to be honest, has to do with just personal experience. ... with what my dad went
through with Type 1 Diabetes. ... He was scheduled for dialysis, but hadn't started it yet, when he passed away.
And also ended up with some heart complications, and a couple of mini strokes. ... neuropathy, the whole ... it
was a pretty bad situation for him. So, | feel like, I've seen kind of some of the worst that can happen. Or ... really
the worst that can happen from it. (Participant #6; prediabetes group; aged 30-39 years old; White, non-Hispanic)

This participant expressed her view that these experiences subsequently led her to prioritize diabetes prevention
for herself. Another woman learned the full weight of the potential implications of her GDM while applying for health

insurance after the birth of her child:

After my first pregnancy, | applied for life insurance. You know, just a new baby—Ilife insurance. And | found it very
interesting that although | had been diagnosed with prediabetes, the fact that | had had gestational diabetes ...
put me higher on the life-insurance risk category than even the prediabetes. The gestational diabetes was con-
sidered by the actuaries a higher risk. ... And | know that the likelihood of developing Type 2 Diabetes is much,
much higher because of my experience with gestational diabetes. (Participant #5; obesity group; aged 40+ years

old; White, Hispanic/Latino)

Additionally, women expressed interest in addressing their knowledge gaps and learning about how their personal
health risks might inform future health outcomes. One woman with an obese BMI was unaware that her challenges with
fertility and becoming pregnant could be connected to her personal health profile:

When | read the question ... “Do you know about the relationship between these health conditions and health
risks?” For example, “Fertility and complications in future pregnancies,” ... | was like, Oh! Maybe that is going to be
something that | am going to have to take into consideration with future pregnancies if | am so fortunate to have,
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but my other thought was, | am being seen for infertility and | was for my little guy, too. ... So now | guess | am
wondering if, like, maybe that has anything to do with it. ... But it really just makes me like want the information.
(Participant #3; pregnancy-complications group; aged 30-39 years old; White and Asian, non-Hispanic)

Expression of this type of wish for additional education was a common comment among the focus-group discussions,
and the expressed need for education was an issue that connected to the next theme, improving healthcare for mothers
at risk for cardiometabolic disease.

3.2 Theme 2: improving healthcare for mothers at risk for cardiometabolic disease

Broadly, participants frequently reported their belief that healthcare providers did not adequately follow and address
their health risks. Additionally, participants made numerous comments about and provided suggestions for how repro-
ductive women'’s healthcare could be improved in order to address their long-term health. Two subthemes were created
to explicate these findings: (1) Healthcare inadequacies, and (2) Suggestions for healthcare improvement.

3.2.1 Healthcare inadequacies

Across risk groups, the focus-group participants detailed an overall description of their healthcare (i.e., healthcare that
included their OBGYN and other primary providers) as lacking key qualities essential to their long-term health. Women
attributed their lack of risk-related knowledge to care that was often perceived as dismissive and characterized by poor
communication and education about their risk factors. For example one woman, who was diagnosed with prediabetes
by her primary-care provider felt it necessary to obtain specialist care in order to address her new diagnosis. She stated
that after her primary provider delivered the diagnosis, the doctor:

Kind of left it at that. | remember they talked about, like, it was reversible. But they didn't really give me any strate-
gies. And it's been my experience with managing it, | had to seek out a specialist on my own. And luckily, | was able
to find a specialist who ... he sits down with you for 30 to 60 minutes in an appointment. Whereas | feel like when |
go to the primary-care physician or most doctors at most clinics, they only see you for 5 to 10 minutes. (Participant
#2; prediabetes group; aged 18-29 years old; White, non-Hispanic)

In addition to perceiving their care as often dismissive and lacking the thoroughness they desired, women also believed
this type of care put them at increased risk for poorer long-term health outcomes:“| felt like they made it more about just
statistics, you're statistically overweight that's great and they just kind of glanced over me as a person. (laugh) Um, and
which put me more at risk.” (Participant #7; pregnancy-complications group; aged 18-29 years old; White, non-Hispanic).

The issue of weight was raised frequently in relation to healthcare and ongoing health issues. Participants believed
providers should address weight with sensitivity and not oversimplify weight'’s relationship to health. Several participants
stated that providers minimized ongoing health issues due to weight bias, putting them at risk for poor outcomes. Addi-
tionally, women said providers should understand that discussing weight and weight gain can be stressful and addressing
weight or obesity should be a collaborative process, where providers work to connect women with the resources they
need to begin to make healthy-lifestyle changes (e.g., a referral to a nutritionist). One woman described the complexity
of addressing weight sensitively and in the context of her overall health:

| think that it can be very tricky because so often, it is related to weight and weight loss. And | think how the pro-
viders approach that subject can be tricky, because ... you can feel a little bit of shame about it, like, “Oh, just 15
pounds, you know, could make such a difference in my health journey.” ... Just in the hospital, a couple days ago, a
doctor said, “Well just stay skinny, and that’s all you have to do.” And while that is helpful, it's not at the same time.
... It's complicated. There’s a lot of factors and you need a provider ... that understands that there’s a lot to your
health, in addition to trying to lose weight... So, | think somehow finding a way to address it without minimizing the
struggle; that is, weight loss, and your whole health picture. Because | don't think any of us don't know that losing
weight is good for us. | think it's just that it can be complicated. (Participant #5, obesity group; aged 40+ years old;
White, Hispanic/Latino)
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In addition to reports of dismissive and inadequate care for ongoing health concerns, women also described experi-
ences with poorly coordinated care between providers. Participants reported that poorly coordinated care resulted in
their health issues falling between the cracks of obstetrics and other care providers:

But | honestly, ... | did not get the education from any of my physicians, and | saw a number of physicians over
the years. Primary care, my OBGYN, etc. No one ever referred me to an endocrinologist. And that was something
that | think in hindsight would have been really beneficial for me. Knowing that someone has polycystic ovarian
syndrome ... that has to do with insulin. More than likely, they will end up prediabetic or even diabetic. (Participant
#unknown due to missing information on recording; prediabetes group)

This concern about poorly coordinated care between providers is especially germane when connected to a lack of
handoff from OBGYN care to primary care, and when considering a lack of tailored health recommendations, as in the
example of the following woman:

It feels like, after that 6-week appointment, it’s ... kind of hard to know how to process, ... so | had this, now what's
that mean for me in 5 years, or 10 years, or down a long road? | have family history of diabetes. So, um, how worried
should | be about this or things like that that | don’t think always get looped back around or sometimes discussed
when they give you information that kind of is like, “Oh, checked the box. Gave her the... My Chart handout or the
pamphlet or ... mentioned exercising.” And though | never exercise...“See you next year.” (Participant #3; obesity
group; aged 30-39 years old; White, non-Hispanic)

3.2.2 Suggestions for healthcare improvement

Women indicated their preferences for the optimal timing during the postpartum period to learn about their health
risks and implications for their long-term health, as well as their preferred ways of learning this information. Due to the
establishment of routines and a returned ability to mentally focus on health, participants suggested that the postpartum
6-month or 1-year mark would be an optimal time in which to revisit and prioritize, in collaboration with their providers,
health issues that require follow-up. Women agreed that the traditional 6-week postpartum visit is not a conducive time
to elaborate these details, as they are preoccupied with readjusting to life with a new baby:

[ think like 6 months after | have my baby, I'm a little more mentally stable. ... I'm not so emotional and more set-
tled into, like, these are our routines. This is what we're doing. Things have kind of gotten more back to normal. |
have the mental space to think about myself and these issues that we're talking about. (Participant #5; pregnancy-
complications group; aged 30-39 years old; White, non-Hispanic)

To fit the needs of different learning styles, women expressed the need for educational materials to be available in
multiple formats (e.g., paper handouts, websites, videos, podcasts, doctor’s office informational group sessions). Over-
whelmingly, however, they agreed that the information should also be available through a digital resource, such as their
electronic health-record app, so that the information could be retrieved at their convenience:

Hand me everything digital because | can go back and look at it and reread it multiple times because | feel like it
takes me a couple times to read it before | fully understand it. Especially with medical things. The terminology is
hard, and so | read something, like, “l don’t even know what that’s saying”and so | need to look at it again and again,
and so it's nice if | have ... it digitally, so that way, | can just keep going back to it and | won't lose it. (Participant #2;
pregnancy-complications group; aged 30-39 years old; White, non-Hispanic)

Women expressed a need for education that is “bite-sized information,” and that accounts for their role as busy mom:s.
This abbreviated format could be incorporated into their daily routines, such as reviewing an educational video while
washing dishes. Importantly, these types of resources could help to support an additional priority among participants—
that this education be treated as an “ongoing conversation” designed to reinforce women'’s learning over time. Women
conveyed a desire for the avoidance of “one-and-done” education, sometimes referred to as providers “checking a box!
This need for brief educational resources that support ongoing learning exposes an additional appeal by the partici-
pants—the need for vetted and reputable sources of online information:

U

I spend a lot of time on social media. So, if ... a doctor, or some credible source was giving out information, like, just
like a helpful tip each day, or like a reel or something, that’s going to spark my interest. It's going to be something
| can go back to. And it's something that | can share with other people, that | could do on my own, or with friends,
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and so | think social media would be a good platform, too. (Participant #1; pregnancy-complications group; aged
18-29 years old; White, non-Hispanic)

To summarize the participants’ suggestions for the improvement of women'’s reproductive healthcare, women
expressed a desire for (1) healthcare that is coordinated between providers (i.e., a clear hand-off between providers for
women'’s ongoing health conditions); (2) revisiting health risks between 6-months to 1-year postpartum; (3) educational
materials that are available in multiple formats; and (4) education that can be treated as an ongoing conversation.

3.3 Theme 3: healthy lifestyle-change barriers and motivators

All women expressed interest in making healthy-lifestyle changes, including engagement in formal programs, but they
shared multiple barriers to healthy behavior change related to being “busy moms.” Women emphasized the need for
social support and realistic solutions that accounted for the dynamics of motherhood and family life. Common motiva-
tors included the desire to maintain health for their families and to set a good example for their children. The research
team sorted all codes into barriers and motivators categories, as listed in Table 4.

Barriers that have been discussed in previous sections of this paper include dismissive care from health providers
and inadequate healthcare coordination between obstetrics and primary-care providers. In addition, multiple women
highlighted a general lack of education as a barrier to engaging in healthy-lifestyle programs. One participant stated:
“So, | think the biggest issue is a lack of education. It's not a lack of doctors caring, but it’s a lack of time to teach, and
follow-up regarding lifestyle changes.” (Participant #1; prediabetes group; aged 18-29 years old; White, non-Hispanic).

Participants shared unique insights on the difficulty of prioritizing one’s own health and wellness while planning for
future pregnancies. Fatalism was noted as a barrier for one participant, who shared:

You have a baby, and then 3 years later you're in good shape, and then you get pregnant again and you start all
over again (laugh). So, part of me is like just whip them out now... be unhealthy for 6 years, and then, now | can
actually get in shape and stay in shape. (Participant #4; pregnancy-complications group; aged 18-29 years old;
White, non-Hispanic)

Self-sacrifice was a common barrier noted by multiple participants, with one noting, “l was focused on how to keep
my baby safe, not [myself] 10 years from now... Like | don't really care about that right now, | care about keeping my
baby safe!” (Participant #5; pregnancy-complications group; aged 30-39 years old; White, non-Hispanic). The postpartum
period, in particular, was noted as a difficult time for women to receive health information and recommendations for
wellness and lifestyle-change programs, as mothers are often struggling with the challenges of postpartum depression,
mental “fuzziness,” and feelings of being overwhelmed. One woman shared:

There's already so much to do, as a mom, especially as a new mom, that, ...when you have a break ... | feel like, for
me, it was very much like, “l don't want to do anything, | don't wanna have to do one more thing.” Exercise was just
one more thing ... on my plate, and | couldn't handle what was on it already. (Participant #4; pregnancy-complica-
tions group; aged 18-29 years old; White, non-Hispanic)

Cost was consistently mentioned as a key barrier to engagement in lifestyle-change. Participants noted the challenges
of balancing the costs of parenting—including childcare—with the increased expense and time costs of buying and
preparing healthy meals. One participant discussed her challenges as follows:

Meal prep and programs that deliver homemade meals to your door ... that would be so helpful. But those cost,
like, hundreds of dollars a month, and it’s just not something | would be able to afford. So, | kind of have to go cheap
which doesn't always mean a calorie deficit. It usually means | have to either do fast food or something that’s quick
and easy. So yeah, there are childcare barriers, financial barriers, and definitely time. Time is a big one. (Participant
#7; pregnancy-complications group; aged 18-29 years old; White, non-Hispanic)

While participants highlighted the barriers of childcare and family responsibilities in engaging in healthy-lifestyle
programs, multiple women expressed that their children also serve as a motivator to improve their health and wellness.
One noted that she wants to improve her relationship with exercise to better her health for her family:“l don’t want to be
in the background, not be able to do something with [my kids] because | didn't put in the effort to keep myself healthy.”
(Participant #3; obesity group; aged 30-39 years old; White, non-Hispanic).
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4 Discussion

This study provides important qualitative information to guide and improve the care of reproductive-aged women
at risk for T2DM. Reproductive-aged women with cardiometabolic complications of pregnancy such as GDM and
HDP are at elevated risk for T2DM but are under-represented in lifestyle-change programs and prevention efforts.
Participants highlighted a lack of continuity in care between their obstetric and primary-care providers, and voiced
concerns regarding dismissive and/or perfunctory healthcare that minimized and poorly communicated their future
health risks. Multiple barriers to T2DM-prevention efforts were highlighted, most notably lack of time, family and
domestic labor commitments, and inadequate social and structured healthcare support during the postpartum
period. Despite the concerns voiced by participants regarding their healthcare experiences, women reported that
parenting and pregnancy were motivators for lifestyle changes and endorsed the need for improved efforts at T2DM-
prevention programs for this patient population. The Health Belief Model, developed by U.S. Public Health Service
social scientists in the 1950s, proposes six domains that exert influence on a person’s ability to successfully engage
in a healthy-lifestyle. These six domains are (1) perceived susceptibility, (2) perceived severity, (3) perceived benéfits,
(4) perceived barriers, (5) cues to action, and (6) self-efficacy [28]. Among this sample, we found many women lacked
perceived susceptibility and severity related their personal health risks. While participants were able to articulate
barriers and motivators to healthy lifestyle engagement specific to reproductive-aged women, we learned that formal
cues to action made by healthcare professionals were uncommon among this sample. This underscores a major gap
in reproductive-aged women'’s healthcare. This, combined with the women'’s stated motivation to be healthy and to
act as positive role models for their families, provide important considerations for healthy-lifestyle messaging for
this population that will support enhanced self-efficacy in healthy-lifestyle change efforts.

Specifically, among this sample, we learned that personal health-risk awareness was limited and superficial (e.g.,
being overweight might lead to other risks). Most women reported little understanding of their current health status
and cardiometabolic risks, and rarely reflected awareness of their prior obstetric health complications and the impact
of these complications on their current health status (e.g., GDM increases their lifetime risk of developing T2DM).
Additionally, participants reported that healthcare providers did not adequately follow up on and/or address their
health risks, and participants believed they lacked education and knowledge about their personal health risks. Par-
ticipants shared their belief that education from healthcare providers should be well timed (e.g., not at the 6-week
postpartum visit) and reinforced through continual discussion and education. They desired educational resources in
multiple formats that could be easily accessed and reviewed later. They also wished for guidance to vetted resources
outside the healthcare setting (e.g., online, social media) when citing their discomfort encountering potentially
misleading information during their own research. These are important findings that would help to support health-
literacy barriers and equity within healthcare per se. Similarly, a United Kingdom-based longitudinal qualitative study
exploring women'’s experiences of their postpartum care following HDP found women lacked tailored education from
providers and educational materials about their health risk. Moreover, women were unaware of the implications of
their personal-risk profile for future pregnancies and for their long-term health [29]. These findings were mirrored in
a Norwegian-based qualitative study with women who had had GDM or preeclampsia, where participants described
feelings of being left on their own to decipher the implications of their pregnancy complications and how to care for
their health going forward [30]. As a result, several participants reported mental-health struggles as they processed
their diagnosis, need for self-advocacy, and complex motherhood transitions.

These findings are concerning as greater risk perception among women has been associated with engagementin a
formal postpartum lifestyle-change program [31]. Combined, these studies underscore the importance of healthcare
providers effectively conveying long-term health risks associated with reproductive-aged women'’s personal health
profiles. In a report by Wilkinson et al., an Australian-based qualitative study with postpartum women who had had
GDM or overweight/obesity, women said they desired a tailored and supportive lifestyle program offered by trusted
professionals and women with lived experience that would account for the “new normal” of motherhood while also
providing methods of accountability [32]. The lack of time and energy that mothers face must be central to healthy
behavior-change recommendations and to the design of lifestyle programs [30]. These reported lifestyle-program
priorities are similar to the priorities identified by women in the present study. Additionally, as in the present study,
free or low-cost programs were identified as a priority of postpartum women [33]. Having to pay for a healthy-lifestyle
program was a barrier for this study’s participants, who cited a number of competing financial responsibilities.
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4.1 Policy and practice implications

Fourth-trimester care is defined as postpartum maternal healthcare that occurs during the year following pregnancy.
Although not routine in the United States, fourth-trimester care has been identified as an ideal opportunity for com-
prehensive cardiometabolic evaluation and handoff of care from obstetrics to primary and specialty providers [34].
In addition to a sixfold increase in risk for developing T2DM, having an HDP increases a woman’s risk for cardiovascu-
lar mortality by 40%, contributing to the United States’ already significant burden of pregnancy-related morbidity or
mortality [35]. Such care could provide a means of supporting long-term health by formalizing the follow-up plan for
pregnancy-associated cardiometabolic risk. Optimally, fourth-trimester care would be home-based and would leverage
telehealth so as to minimize common barriers to postpartum care. Additionally, this care would include tailored guid-
ance on postpartum health behaviors [34] and could serve to educate women on the associations between pregnancy
outcomes and their long-term health risks.

4.2 Study strengths and weaknesses

This study has several strengths, including the participation of mothers with various cardiometabolic risk factors and
a wide range of obstetric and medical diagnoses. Additionally, the study’s collaboration with the University of Utah’s
CCET contributed to best-practices in qualitative and community-based research, including the use of the same inter-
view guide and moderator for all three focus groups. Study limitations include the fact that the study population was
majority White/non-Hispanic. While the participants of this study described gaps in their knowledge about future health
risks and stated their belief that long-term risk factors based on their personal health history had not been adequately
addressed and followed by their healthcare providers, future studies are needed to explore these factors among higher-
risk and marginalized populations, where these disparities may be even greater. Similarly, the experiences of women
from a single intermountain region may be different from those living in different geographic regions. These women
were savvy healthcare consumers, many of whom had participated in other studies with the CCET. Therefore, findings
for women with less research experience may reveal even greater knowledge gaps and barriers to lifestyle-change
program participation. Additionally, future studies might use a similar approach with focus groups to explore future risk
and prevention of other diseases, such as hypertension. Last, while the study’s compensation was based on university
conventions, we did not assess whether the amount of compensation influenced study participation. Despite these
limitations, this study provides helpful information about the knowledge and experiences of reproductive-aged women
with cardiometabolic risk factors.

5 Conclusions

Understanding reproductive-aged women's views regarding their health status and risk for T2DM represents a key com-
ponent in designing effective lifestyle programs. In our study, women demonstrated limited knowledge regarding the
connection between pregnancy health and long-term health outcomes, such as potential diabetes-related health risks.
Moreover, women identified numerous barriers to participation in lifestyle programs, yet reported eagerness to receive
further education. Overall, women were able to identify practical, real-world strategies supportive of their ability to
participate in lifestyle programs. Nonetheless, further research is needed to understand diverse women's experiences
and identify potential barriers and facilitators.

Acknowledgements The authors would like to thank the University of Utah’s Center for Clinical and Translational Science Community Col-
laboration & Engagement Team for their partnership in this project.

Author contributions S.E.S.and B.G. conceptualized this study. S.E.S., B.G. and J.K.M. developed the focus-group interview guide. A.A.B. designed
and implemented the team’s qualitative analysis. A.A.B., J.K.M., S.E.S., and S.S.C. conducted the study’s analyses and interpreted the data. A.A.B.,
JKM, S.ES., B.G.and S.5.C. drafted the manuscript, and all authors approved the final version for publication.

Funding This study was supported by funding from the Educational Resource Development Council at the University of Utah. Additionally,
author J.K.M. received support from the National Institute of Nursing Research of the National Institutes of Health under Award Number
F31NR020431. The content is solely the responsibility of the authors and does not necessarily represent the official views of the National
Institutes of Health. These funding sources had no impact on the study’s design and data collection, or the analysis, interpretation, and writ-
ing of the study’s results.

@ Discover



Research Discover Social Science and Health (2024) 4:19 | https://doi.org/10.1007/544155-024-00078-0

Data availability The data sets for this study are not publicly available, as privacy of the study’s participants could be jeopardized. Data requests
may be submitted to the corresponding author, and access to de-identified data may be permitted as determined by the University of Utah
Institutional Review Board.

Declarations

Ethics approval and consent to participate Prior to the study’s initiation, the study received a waiver of consent documentation (IRB_00146243)
from the University of Utah Institutional Review Board, due to the low-risk nature of the focus-group sessions. All experimental protocols were
approved by the University of Utah Institutional Review Board, and the research team followed the study’s protocols in accordance with the
approved ethical guidelines and regulations. Participants did receive a letter containing information about the study’s purpose and potential
risks associated with participation. The voluntary nature of participation was also discussed with participants as a group at the beginning of
each session. Participants received a $75 gift card in gratitude for their time and their contribution to the study.

Consent for publication Not applicable.

Competing interests The authors declare that they have no competing interests.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Razzaghi H, Yankey D, Vashist K, Lu PJ, Kriss JL, Nguyen KH, Lee J, Ellington S, Polen K, Bonner K, Jatlaoui TC, Wilhelm E, Meaney-Delman
D, Singleton JA. COVID-19 vaccination coverage and intent among women aged 18-49 years by pregnancy status, United States, April-
November 2021. Vaccine. 2022;40(32):4554-63. https://doi.org/10.1016/j.vaccine.2022.06.029.

2. HaS, Martinez V. Associations between disability and infertility among US reproductive-aged women. Int J Environ Res Public Health.
2021;18(6):3202. https://doi.org/10.3390/ijerph18063202.

3. Centers for Disease Control and Prevention. National diabetes statistics report. Atlanta: Centers for Disease Control and Prevention, U.S.
Dept of Health and Human Services; 2020.

4. Britton LE, Hussey JM, Crandell JL, Berry DC, Brooks JL, Bryant AG. Racial/ethnic disparities in diabetes diagnosis and glycemic control
among women of reproductive age. J Womens Health. 2018;27(10):1271-7. https://doi.org/10.1089/jwh.2017.6845.

5. Tabak AG, Herder C, Rathmann W, Brunner EJ, Kivimaki M. Prediabetes: a high-risk state for diabetes development. Lancet.
2012;379(9833):2279-90. https://doi.org/10.1016/s0140-6736(12)60283-9.

6. Szaboova R, Devendra S. Infertility in a young woman with type 2 diabetes. Lond J Prim Care. 2015;7(3):55-7. https://doi.org/10.1080/
17571472.2015.11494378.

7. Lowe WL Jr, Scholtens DM, Kuang A, Linder B, Lawrence JM, Lebenthal Y, McCance D, Hamilton J, Nodzenski M, Talbot O, Brickman WJ,
Clayton P, Ma RC, Tam WH, Dyer AR, Catalano PM, Lowe LP, Metzger BE. Hyperglycemia and adverse pregnancy outcome follow-up study
(HAPO FUS): maternal gestational diabetes mellitus and childhood glucose metabolism. Diabetes Care. 2019;42(3):372-80. https://doi.
org/10.2337/dc18-1646.

8. Bellamy L, Casas JP, Hingorani AD, Williams D. Type 2 diabetes mellitus after gestational diabetes: a systematic review and meta-analysis.
Lancet. 2009;373(9677):1773-9. https://doi.org/10.1016/s0140-6736(09)60731-5.

9. Casagrande SS, Linder B, Cowie CC. Prevalence of gestational diabetes and subsequent type 2 diabetes among US women. Diabetes Res
Clin Pract. 2018;141:200-8. https://doi.org/10.1016/j.diabres.2018.05.010.

10. Ladabaum U, Mannalithara A, Myer PA, Singh G. Obesity, abdominal obesity, physical activity, and caloric intake in US adults: 1988 to
2010. Am J Med. 2014;127(8):717-727.e12. https://doi.org/10.1016/j.amjmed.2014.02.026.

11. Theilen LH, Fraser A, Hollingshaus MS, Schliep KC, Varner MW, Smith KR, Esplin MS. All-cause and cause-specific mortality after hyperten-
sive disease of pregnancy. Obstet Gynecol. 2016;128(2):238-44. https://doi.org/10.1097/a0g.0000000000001534.

12. Theilen LH. Pregnancy as a window to future health: what next? BJOG. 2020;127(12):1498. https://doi.org/10.1111/1471-0528.16354.

13. Knowler WC, Fowler SE, Hamman RF, Christophi CA, Hoffman HJ, Brenneman AT, Brown-Friday JO, Goldberg R, Venditti E, Nathan DM.
10-year follow-up of diabetes incidence and weight loss in the diabetes prevention program outcomes study. Lancet. 2009;374(9702):1677-
86. https://doi.org/10.1016/s0140-6736(09)61457-4.

14. Ely EK, Gruss SM, Luman ET, Gregg EW, Ali MK, Nhim K, Rolka DB, Albright AL. A national effort to prevent type 2 diabetes: participant-level
evaluation of CDC's national diabetes prevention program. Diabetes Care. 2017;40(10):1331-41. https://doi.org/10.2337/dc16-2099.

15. Ritchie ND, Sauder KA, Fabbri S. Reach and effectiveness of the national diabetes prevention program for young women. Am J Prev Med.
2017;53(5):714-8. https://doi.org/10.1016/j.amepre.2017.06.013.

16. Aroda VR, Christophi CA, Edelstein SL, Zhang P, Herman WH, Barrett-Connor E, Delahanty LM, Montez MG, Ackermann RT, Zhuo X, Knowler
WG, Ratner RE. The effect of lifestyle intervention and metformin on preventing or delaying diabetes among women with and without
gestational diabetes: the diabetes prevention program outcomes study 10-year follow-up. J Clin Endocrinol Metab. 2015;100(4):1646-53.
https://doi.org/10.1210/jc.2014-3761.

@ Discover


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.vaccine.2022.06.029
https://doi.org/10.3390/ijerph18063202
https://doi.org/10.1089/jwh.2017.6845
https://doi.org/10.1016/s0140-6736(12)60283-9
https://doi.org/10.1080/17571472.2015.11494378
https://doi.org/10.1080/17571472.2015.11494378
https://doi.org/10.2337/dc18-1646
https://doi.org/10.2337/dc18-1646
https://doi.org/10.1016/s0140-6736(09)60731-5
https://doi.org/10.1016/j.diabres.2018.05.010
https://doi.org/10.1016/j.amjmed.2014.02.026
https://doi.org/10.1097/aog.0000000000001534
https://doi.org/10.1111/1471-0528.16354
https://doi.org/10.1016/s0140-6736(09)61457-4
https://doi.org/10.2337/dc16-2099
https://doi.org/10.1016/j.amepre.2017.06.013
https://doi.org/10.1210/jc.2014-3761

Discover Social Science and Health (2024) 4:19 | https://doi.org/10.1007/544155-024-00078-0 Research

17.

20.
21.

22.
23.
24.
25.
26.

27.
28.

29.

30.

31.

32.

33.

34,

35.

Dabelea D, Mayer-Davis EJ, Lamichhane AP, D’Agostino RB Jr, Liese AD, Vehik KS, Narayan KM, Zeitler P, Hamman RF. Association of
intrauterine exposure to maternal diabetes and obesity with type 2 diabetes in youth: the SEARCH case-control study. Diabetes Care.
2008;31(7):1422-6. https://doi.org/10.2337/dc07-2417.

. Al-Goblan AS, Al-Alfi MA, Khan MZ. Mechanism linking diabetes mellitus and obesity. Diabetes Metab Syndr Obes. 2014;7:587-91. https://

doi.org/10.2147/dms0.567400.

. Ambia AM, Pruszynski JE, Fairchild E, McIntire DD, Nelson DB. Perinatal outcomes of young adolescent pregnancies in an urban inner

city. Am J Obstet Gynecol MFM. 2023;5(3): 100843. https://doi.org/10.1016/j.ajogmf.2022.100843.

Krueger RA. Focus groups: a practical guide for applied research. 5th ed. Thousand Oaks: SAGE; 2015.

Sandelowski M. Whatever happened to qualitative description? Res Nurs Health. 2000;23(4):334-40. https://doi.org/10.1002/1098-
240X(200008)23:4%3c334::AID-NUR9%3e3.0.CO2-G.

Sandelowski M. What's in a name? Qualitative description revisited. Res Nurs Health. 2010;33(1):77-84. https://doi.org/10.1002/nur.20362.
Elo S, Kyngas H. The qualitative content analysis process. J Adv Nurs. 2008;62(1):107-15. https://doi.org/10.1111/j.1365-2648.2007.04569 x.
BraunV, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006;3(2):77-101. https://doi.org/10.1191/1478088706qp063
oa.

Francis JJ, Johnston M, Robertson C, Glidewell L, Entwistle V, Eccles MP, Grimshaw JM. What is an adequate sample size? Operationalising
data saturation for theory-based interview studies. Psychol Health. 2010;25(10):1229-45. https://doi.org/10.1080/08870440903194015.
Saunders B, Sim J, Kingstone T, Baker S, Waterfield J, Bartlam B, Burroughs H, Jinks C. Saturation in qualitative research: exploring its
conceptualization and operationalization. Qual Quant. 2018;52(4):1893-907. https://doi.org/10.1007/s11135-017-0574-8.

Lincoln YS, Guba EG. Naturalistic inquiry. Beverly Hills: SAGE Publications; 1985.

Glanz K, Rimer BK, Lewis FM. Health behavior and health education: theory, research, and practice. 3rd ed. San Francisco: Jossey-Bass;
2002.

Silverio SA, Bye A, Hildersley R, Chingara O, Chang YS, Bick D. A longitudinal qualitative study of women'’s experiences of postnatal care
following hypertensive disorders of pregnancy. Women Birth. 2023;36(5):460-8. https://doi.org/10.1016/j.wombi.2023.03.004.
Sandsaeter HL, Horn J, Rich-Edwards JW, Haugdahl HS. Preeclampsia, gestational diabetes and later risk of cardiovascular disease: women'’s
experiences and motivation for lifestyle changes explored in focus group interviews. BMC Pregnancy Childbirth. 2019;19(1):448. https://
doi.org/10.1186/512884-019-2591-1.

Vu A, Turk N, Duru OK, Mangione CM, Panchal H, Amaya S, Castellon-Lopez Y, Norris K, Moin T. Association of type 2 diabetes risk perception
with interest in diabetes prevention strategies among women with a history of gestational diabetes. Diabetes Spectr. 2022;35(3):335-43.
https://doi.org/10.2337/ds21-0056.

Wilkinson SA, Guyatt S, Willcox JC. Informing a healthy eating and physical activity program to decrease postnatal weight retention: what
are women experiencing and what type of program do they want? Health Promot J Aust. 2023;34(1):111-22. https://doi.org/10.1002/
hpja.668.

Makama M, Chen M, Moran LJ, Skouteris H, Harrison CL, Choi T, Lim S. Postpartum women'’s preferences for lifestyle intervention after
childbirth: a multi-methods study using the TIDieR checklist. Nutrients. 2022;14(20):4229. https://doi.org/10.3390/nu14204229.

Choi E, Kazzi B, Varma B, Ortengren AR, Minhas AS, Vaught AJ, Bennett WL, Lewey J, Michos ED. The fourth trimester: a time for enhancing
transitions in cardiovascular care. Curr Cardiovasc Risk Rep. 2022;16(12):219-29. https://doi.org/10.1007/s12170-022-00706-x.

Pace R, Brazeau AS, Meltzer S, Rahme E, Dasgupta K. Conjoint associations of gestational diabetes and hypertension with diabetes,
hypertension, and cardiovascular disease in parents: a retrospective cohort study. Am J Epidemiol. 2017;186(10):1115-24. https://doi.
org/10.1093/aje/kwx263.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

@ Discover


https://doi.org/10.2337/dc07-2417
https://doi.org/10.2147/dmso.S67400
https://doi.org/10.2147/dmso.S67400
https://doi.org/10.1016/j.ajogmf.2022.100843
https://doi.org/10.1002/1098-240X(200008)23:4%3c334::AID-NUR9%3e3.0.CO2-G
https://doi.org/10.1002/1098-240X(200008)23:4%3c334::AID-NUR9%3e3.0.CO2-G
https://doi.org/10.1002/nur.20362
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1080/08870440903194015
https://doi.org/10.1007/s11135-017-0574-8
https://doi.org/10.1016/j.wombi.2023.03.004
https://doi.org/10.1186/s12884-019-2591-1
https://doi.org/10.1186/s12884-019-2591-1
https://doi.org/10.2337/ds21-0056
https://doi.org/10.1002/hpja.668
https://doi.org/10.1002/hpja.668
https://doi.org/10.3390/nu14204229
https://doi.org/10.1007/s12170-022-00706-x
https://doi.org/10.1093/aje/kwx263
https://doi.org/10.1093/aje/kwx263

	Perceptions about health-risk awareness and lifestyle change among women at risk for developing cardiometabolic disease: a qualitative study
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	1 Background
	2 Methods
	2.1 Participants and setting
	2.2 Qualitative design
	2.3 Analysis
	2.4 Ethical considerations

	3 Results
	3.1 Theme 1: women’s knowledge and understanding of their health risk
	3.2 Theme 2: improving healthcare for mothers at risk for cardiometabolic disease
	3.2.1 Healthcare inadequacies
	3.2.2 Suggestions for healthcare improvement

	3.3 Theme 3: healthy lifestyle-change barriers and motivators

	4 Discussion
	4.1 Policy and practice implications
	4.2 Study strengths and weaknesses

	5 Conclusions
	Acknowledgements 
	References


