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Abstract

Objective: Despite growing numbers of initiatives designed to address increasing diabetes prevalence in the U.S., the need
remains for effective programs. Because family history is a diabetes risk factor, family focused programs may be a potential strat-
egy to improve the health of the entire family. We present the development process and pretest results of a lifestyle change
program for rural-dwelling mothers at risk for diabetes and their children.

Methods: We completed semistructured interviews with mothers (N= 17) focusing on program content and activities. Findings
informed program development by identifying specific barriers motivators and potential leverage points such as focusing on the
intrinsic incentives of health activities. The resulting program was pretested with rural-dwelling mothers (N= 5) who completed
program activities with their families and provided feedback via semistructured interviews. All interviews were audio-recorded,
transcribed, and analyzed using thematic analysis.

Results: While pretest results showed that the program was generally acceptable and feasible, feedback was used to further
refine the program. The revised program consists of 8 group sessions with family focused content around physical activity,
healthy eating, and making connections while engaging in health activities. Between sessions, mothers tracked the family goals,
activity levels, and mood, and documented barriers to discuss during the sessions.

Conclusions: Our development process engaged intended program users to codesign a program that focuses on wellness and
intrinsic incentives of engaging in health-enhancing activities as a family. By providing strategies to change behaviors as a family,
this program aims to improve the mother’s health while developing healthy habits in their children.

Keywords
formative evaluation, health promotion, lifestyle change, program development, rural health

Diabetes is an ongoing public health issue that negatively
impacts multiple dimensions of health.1 As of 2021, approxi-
mately 11% of the U.S. population lives with type 2 diabetes
(T2DM).2 Furthermore, rates of T2DM in youth continue to
rise.2‐4 This is concerning as T2DM onset earlier in life is asso-
ciated with greater mortality, more severe complications, and a
higher risk for cardiovascular disease (CVD) in adulthood.5,6

Despite the number of initiatives addressing T2DM, efforts to
reduce modifiable risk factors, such as obesity, have been largely
ineffective.7 A report regarding youth-onset T2DM noted that
individual-level interventions are unable to address the complexity
of family dynamics and environmental factors that influence
behaviors.8,9 However, there is limited data on effective and sus-
tainable strategies to engage families in changing children’s
behaviors, although studies suggest that strategies with indirect

engagement (ie, sending information) are less effective than
strategies requiring direct engagement (ie, facilitating supportive
environments).10‐12 Moreover, parents play a critical role in
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developing youth health beliefs and behaviors.13,14 Behavior
change in adult family members with diabetes can have positive
effects on the entire household.15 For adults, family support is
equally important in successfully engaging in self-management
activities.16

Furthermore, families in rural communities are often in geo-
graphically and socially isolated areas with fewer health
resources compared to nonrural areas.17,18 Significant dispari-
ties in diabetes risk factors prevalence and access to screening
and treatment persist in rural communities.19 And, the need
remains to better understand how health decisions are impacted
by sociocultural and physical environments of rural communi-
ties to improve the feasibility and acceptability of health promo-
tion efforts.20‐22

These reasons highlight the need for diabetes prevention
efforts designed for rural communities. Because family
history is a risk factor for T2DM,23,24 family focused programs
may be a strategy to improve health outcomes for the entire
family.25,26 Therefore, in this report, we present the develop-
ment process and pretest results of a lifestyle change program
focusing on improving self-care activities in rural-dwelling
mothers at risk for diabetes and developing healthy habits in
their children.

Methods
This report follows guidelines outlined by the Standards for
Reporting Qualitative Research.27 The university institutional
review board approved all study activities.

Formative Work to Develop the Initial Program
Community need for lifestyle change programs that focused on
diabetes prevention was identified during the development of a
separate T2DM self-management program for adults in rural
Alabama.28,29 To better understand this need, discussion
groups were completed with rural-dwelling adults with diabetes
and children with a parent with diabetes. While findings were
presented elsewhere,30,31 briefly, the results showed that an
individual’s diabetes management often impacted their family
emotionally and in activities of daily living. Youth discussions
highlighted parental modeling as an important source of health
learning. For example, youth reported that they had never
spoken directly to their parents about diabetes and had
learned about diabetes by watching family members manage
their condition. Finally, there was an interest in T2DM preven-
tion programs that included younger family members. The
results of this work, completed between 2016 and 2018, were
combined with a review of the literature to inform the initial
draft of the program.

In 2018, the project moved to Wisconsin. While many rural
residents report similar health barriers such as access to fewer
opportunities and resources, challenges around caregiving, and
the lack of time and energy, research shows that individual
rural communities are distinct and impacted differently by deter-
minants of health.21,32 Likewise, significant sociodemographic

differences exist between rural Alabama and Wisconsin. Thus,
we completed semistructured interviews with rural-dwelling
Wisconsin mothers that explored the feasibility and acceptability
of the draft program content, materials, and activities.

Caregiver Semistructured Interview Recruitment,
Enrollment, and Data Collection
Semistructured telephone interviews were completed during
April–August 2021. Eligible participants were adults, primary
caregivers of children living in the home, and willing to partic-
ipate in telephone interviews. Participants were recruited from
the Survey of the Health of Wisconsin, a representative
cohort of Wisconsin.33,34 Recruitment letters were mailed to
rural-dwelling participants as defined by the 2010 Census
Urban and Rural Classification.35 Participants received $20
for participation in these interviews.

Informed consent was completed before the interview.
Interviews lasted an average of 45 min. An interviewer guide
structured using constructs of social cognitive theory
(SCT)36,37 and self-determination theory (SDT)38,39 was used
to maintain consistency over the interviews. Interviews began
with a discussion of a common definition of family health and
leisure-time physical activity. Interviews then explored factors
that influenced the participants and their family’s decisions to
engage or not engage in health-enhancing behaviors, including
motivations, barriers and facilitators, behavioral capability and
efficacy, and social support and norms. Interviews concluded
with a discussion around activities and supports that would be
important to include in a lifestyle change program.

After each interview, the interviewer completed field notes
and a debriefing meeting to reflect on the interview’s tone,
flow, and emerging findings.40 Interviews were audio-recorded
and transcribed verbatim. Transcriptions were checked for
accuracy by comparing the transcript to the audio recordings
and de-identified.

Coding occurred concurrently as the interviews were being
conducted by SA and research assistants in teams of 3 using
thematic analysis.41 Data were organized in NVivo 12.42 A
coding team (SA and a research assistant) developed the
initial codes and definitions by working independently to
code the first 2 transcripts. The team then met to discuss the
codes and definitions. Any differences were reviewed and
resolved through group consensus. This codebook was used
to code the remaining transcripts. The remaining transcripts
were analyzed by coding teams of 2 coders. After indepen-
dently coding each transcript, the 2 coders met to review the
application of codes. Reliability was assessed during the meet-
ings by identifying coding discrepancies. Disagreements were
discussed as a team and a group consensus was reached by
the coders in consultation with a third coder. After the meetings,
the codebook was updated, and recoding was performed to
ensure consistent application of the codes.

The coded data were reviewed to identify patterns, similari-
ties, and differences.41 Codes were grouped into broad categories
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that reflected a common idea or similar phenomena. Themes
were defined, and example quotes were selected. Multiple inde-
pendent coders were used to ensure consistent application of
codes43 and an audit trail tracked the coding process.44

Integration of Semistructured Interview Findings Into
the Program
Results of the semistructured interviews were used to further
develop the program, particularly highlighting the importance
of focusing on the intrinsic incentive of activities. Thus, mes-
saging focused on the positive consequences and immediate
benefits of health actions. Discussion prompts used during ses-
sions focused on barriers, facilitators, and motivators identified
during the interviews. Finally, feedback regarding session
formats and data collection procedures was integrated into the
study protocols. With program materials in advanced draft
stages, we conducted a pretest to obtain feedback on the proto-
cols and key program materials, messages, and activities.45

Program Pretest Recruitment, Data Collection, and
Study Measures
Pretest activities were completed during the summer of 2022.
Eligible participants were primary caregivers of a child and
had a family history of T2DM. Participants were recruited
using chain-referral sampling where enrolled participants
were asked to refer potential participants within their social net-
works. Enrolled participants completed 2 study visits and
pretest activities. Participants received $40 for study participa-
tion. While the primary outcomes for the pretest were program
acceptability and feasibility obtained using semistructured
interviews, measures were included that may be used to
assess program effectiveness in subsequent evaluations such
as physical activity,46 social support,47 exercise self-
regulation,48 and perceived stress.49 Semistructured interviews
also included discussions around the acceptability of the
selected measures.

Descriptive analysis was conducted by creating frequency
distributions of categorical variables and means and standard
deviations of continuous variables. Semistructured interviews
were audio-recorded, and summary reports of program feasibil-
ity and acceptability were generated based on recurring themes
found in the transcripts by using a similar process as described
above.

Study Visits and Pretest Activities
At the first study visit, participants met with study staff to com-
plete assessments and to review program content and materials.
After this visit, participants were asked to complete program
activities with their families and to note their experiences
over 3 weeks. Participants also tracked their family’s physical
activity levels, mood, and the number of program activities
completed each day. Then, a second visit was completed

during which semistructured interviews were conducted to
better understand participant experiences around completing
the program activities and using the materials, focusing on read-
ability, appropriateness, attractiveness, enjoyment, and helpful-
ness of the activities.45,50

Results

Results of the Caregiver Semistructured Interviews
Semistructured interview participants (N= 17) had an average
of 2 children in the home (range= 1–5), were white, and on
average 41 years old (SD= 7.4). Most had graduated from
college (14, 82%), annual income of $40 000 (12, 71%),
married (13, 77%), and employed full or part-time (14, 82%).
Mothers discussed their motivations and challenges around
engaging in health behaviors as a family and the acceptability
of program components. Participants identified several leverage
points that could potentially be used to develop strategies to
enable physical activity participation as a family. Participants
discussed their preference for engaging in physical activities
as a family, even though this was often logistically challenging.
A significant barrier was identifying enjoyable and
age-appropriate activities for all family members. However,
mothers wanted to develop healthy habits in their children,
and being active together provided this opportunity.
Moreover, mothers noted that spending family time to be phys-
ically active would potentially overcome other barriers such as
not having enough time for exercise.

When asked about past experiences of being physically
active as a family, mothers focused on positive, enjoyable
social interactions. Although organizing family time often
took additional effort, enjoying being together helped motivate
them. In addition, participants discussed barriers such as lack of
time, stress from school or work, and lack of resources. Mothers
discussed preference for activities such as walking that were
low cost, not requiring equipment or training, and easy for dif-
ferent skills and fitness levels. Furthermore, mothers noted that
a positive of engaging their children was that they often encour-
aged new or different activities as a family. Finally, mothers
discussed the tendency of caregivers to prioritize their own
health below their family’s health. Thus, participants wanted
strategies to help balance family time with time for self-care.
Table 1 provides a summary of key findings that informed
program development.

Results of the Pretest
Pretest participants were on average 41 (SD= 8.0) years old,
graduated from college, married, employed part- or full-time,
had an income >$40,000, and on average 2 children at home.
Three participants reported meeting weekly activity levels of
150 min and all reported low perceived stress levels (Table 2).

Overall, the pretest semistructured interviews showed that
the program components were acceptable and feasible with
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families completing and enjoying most activities. One partici-
pant described,

…[the] program was nice because it gave us more fun things to do.
Like the kids, they’re not always excited. When we make them go
out, [laughs] they’re like, we already went outside today? But, I
think, they were actually exercising. It was actually really fun to
do as a family.

Participants liked that program activities were developed to
be adaptable to better fit into families’ daily routines,

…a couple of days, we kind of added our own things to do…it was
fun ideas. And I felt like it was a nice way to work on the emotional
aspect of the family, you know? Like the connection side of things.
So, I think that was like, an unexpected bonus where [it] gave us a
reason and ideas, something to talk about, something to do.

Additionally, participants gave feedback on how they modified
specific activities to be age-appropriate for younger versus older
children.

Moreover, participants noted that in addition to the physical
activity, an unexpected positive was the emotional connections
made during the activities,

…it was somewhat folded into the regular routine and then a little
bit [more]. To me, it was more of the emotional connection. A little
bit more [of a] focus on doing the activity with the kids, rather than
just mindlessly walking along to try to get to the next stop, to get to
the next thing. It caused me…to slow down a little bit and think
about spending the time.

Based on pretest results, revisions were made to make the
materials more usable, incorporated activity modification sug-
gestions, and added new activity ideas. Short videos with key
health information were added so mothers could revisit them
as needed. Session discussion prompts were revised to
include additional barriers, a sleep health session was added,
and an asset mapping activity was added to help identify
local resources.

The final program consists of 8 group sessions with topics
including physical activity basics and benefits, reducing seden-
tary behaviors, healthy eating, and sleep health. Figure 1 pre-
sents our intervention’s proposed conceptual framework
including behavioral change methods based on SCT and
SDT, practical application of the methods, and study outcomes.

Participants receive an activity book and a family health cal-
endar. The 3-month program consists of an intensive phase of
4 weekly 30 min sessions followed by maintenance-focused
sessions meeting bi-weekly and then monthly. During the

Table 1. Summary of Semistructured Interview Findings.

Participating in physical
activity as a family

• Most liked and enjoyed group
activities but was logistically
challenging.

• Group activities are potentially a
solution to overcome other
barriers such as lack of time for
exercise due to other competing
demands.

• Discussions highlighted the
positive social interactions that
happened during a group activity.

• Enjoying interactions with family
was a significant motivator to
navigate the challenges of arranging
a group activity.

• Children are often encouraged to
try new or different activities.

Barriers for participants as
a family

• Finding enjoyable and
age-appropriate activities for all
family members.

• Lack of interest from family
members to participate.

• Lack of time or energy after other
priorities are completed (school/
work/chores).

• Lack of financial resources.
• Lack of accessible, affordable

opportunities for physical activity
in the community.

• Need for engaging/enjoyable
low-cost activities that do not
require extensive equipment or
training.

• Tendency of caregivers to
prioritize their family’s health over
their own health.

• Need to balance family time with
time for self-care.

• Isolated from extended family or
other social support networks.

Table 2. Pretest Participant Characteristics.

Characteristic N= 5

Mothers age, mean± SD 41.4± 8.0
Education (n, %)

College graduate 5
Income (n)

40 000 or greater 5
Employment (n)

Full-time 3
Part-time 2

Marital status (n)
Married 5

Number of children in the home, mean± SD 2.4± 1.14
Physical activity levels1 (n)

Inactive 2
Minimally active 2
Highly active 1

Perceived stress,2 mean± SD 12.7± 0.9

1IPAQ-categorical scores: inactive, minimally active (achieves minimum
recommended levels), and highly active (exceeds minimum physical activity
recommendations).
2Perceived stress scale, range 0–40, high scores mean higher perceived stress.
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intensive phase, families watch a health education video.
Sessions then reinforce the video content using discussions
and activities. Participants set and then reevaluate individual
and family goals to improve physical activity, sedentary
levels, and healthy eating. The activity book contains 3 types
of games based on physical activity, healthy eating, and con-
necting and talking. Between sessions, families use a health cal-
endar to track goals, activity levels, and moods, and to document
barriers and facilitators. The calendar will be reviewed during
sessions to emphasize the impact of health actions on changes
in wellness, mood, and anxiety or stress levels.

Discussion
T2DM prevention programs often focus on supporting individ-
uals in making behavior changes. However, individual-level
health programs often do not fully address the complexity of
family dynamics and environmental factors that influence
behaviors.9 Because family history is a T2DM risk factor,
engaging the family in these efforts is a potentially cost-efficient
strategy to improve the health of the entire family.51,52 Our
intervention development process engaged intended program
users to codesign a family centered lifestyle change program.
The resulting program focuses on health, wellness, and intrinsic
incentives of engaging in health-enhancing activities as a
family.

During program development, we found that youth who
have family members with T2DM had some awareness and
knowledge of T2DM even without explicit education. And
like previous studies, we found that parental modeling is a sig-
nificant source of health learning.53,54 Previous studies have
found that youth and their families with higher T2DM risk
often lack knowledge regarding risk and prevention.55 This is
true for other chronic conditions such as CVD. A survey of
high school students found they lacked knowledge of CVD
and had low levels of perceived susceptibility to CVD.56

Early interventions for at-risk children built behavioral capac-
ity, boosted confidence, and improved health outcomes.57 For
example, Melnyk et al57 found that youth who had higher self-
esteem and stronger beliefs about their ability to engage in
healthy behaviors made healthier choices. Furthermore, health
behaviors developed early in life are often associated with
behaviors in adulthood.58,59

Finally, behaviors are more likely to be sustained if they are
self-regulated and motivated by intrinsic incentives driven by
enjoyment and interest.60 Similarly, our study participants pri-
oritized activities that enabled family members to make mean-
ingful connections and learn about each other’s motivations
while meeting health goals. Thus, our program included activ-
ities that facilitated reframing physical activity requirements as
an opportunity to connect with family by incorporating active
times into the family’s daily routines.

This study had several limitations including a small sample
size and the use of convenience sampling for recruitment.
Enrolled mothers had higher education and income levels com-
pared to rural Wisconsin communities. Therefore, additional
community-specific tailoring may be needed for future
program implementation. Furthermore, because of the nature of
qualitative data, our findings are not generalizable. Rather, the
experiences shared by our participants may represent the experi-
ences of other community members in similar contexts. Despite
these limitations, this study engaged intended program users to
guide program development and to provide insights into the fea-
sibility and acceptability of the lifestyle change program. These
insights will support the next phase of this study to evaluate
the impact of the program on health outcomes.

Conclusions
In collaboration with intended program users, our team devel-
oped and pretested a program for mothers and children with a
family history of T2DM. Better understanding the factors that

Figure 1. Intervention conceptual framework.
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impact families in engaging in physical activity and other
health-enhancing behaviors can help identify feasible strategies
that support behavior change as a family. A family centered
program that focuses both on the children and mothers has
the potential to impact not only the health habits of youth at
higher risk for developing T2DM but also improve outcomes
in adults.
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