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ABSTRACT

Effectively caring for a child with type-1 diabetes (T1D) can be extremely demanding and stressful for
the entire family. The difficulties of caring for a child with T1D impact the psychological and physical
well-being of the parents. Interventions aimed at reducing stress and increasing coping may improve
parental outcomes. This project sought to develop a resource to be used as a preliminary intervention
step for these parents. This research was conducted in two parts. Part 1 includes three stages of
formative evaluation, including a focus group, interviews, and a survey with parents to examine the
current landscape of diabetes websites as a resource. Using data from Part 1, Part 2 of the study
included the identification of a theory to guide the design of a website, the development of the website,
and an 8-week pilot study of the website with parents with a child with T1D. Significant improvements
were found in diabetes knowledge and caregivers’ satisfaction of life. No changes were found in social
support, self-efficacy, or quality of life. Overall, the data show that the parents were generally satisfied
with the website. Through this work, researchers were able to develop a deeper understanding of the
needs of parents caring for a child with T1D to develop the initial component of a larger intervention.

Effectively caring for a child with type-1 diabetes (T1D) can
be extremely demanding and stressful for the entire family
(Pierce, Kozikowski, Lee, & Wysocki, 2017). Management of
T1D is complex and since the diagnosis often occurs in childhood it requires parents to take on the responsibility of
managing the child’s care (Downing et al., 2013). Proper
T1D care typically includes monitoring blood glucose (i.e.,
blood sugar) and physical activity, calculating carbohydrate
intake, and adjusting and administering insulin multiple times
throughout the day and night (Downing et al., 2013; Herbert,
Owen, Pascarella, & Streisand, 2013). Daily care creates
a demanding situation for parents; for example, one common
worry is nighttime care. Many parents report waking in the
middle of the night to test nocturnal blood glucose levels
(Monaghan, Hilliard, Cogen, & Streisand, 2009). Caregiving
demands and worries often increase parental anxiety and
stress (Streisand, Swift, Wickmark, Chen, & Holmes, 2005).
As a result of care demands, parents are at risk of experiencing depression, anxiety, marital strain, and feelings of
loneliness, isolation, feelings of guilt, and loss of control
(Brehaut et al., 2009; Cohen, 1999; Smith & Lazarus, 1993;
Sullivan-Bolyai, Deatrick, Gruppuso, Tamborlane, & Grey,
2003). Interventions aimed at reducing stress and worry, and
increasing adaptive coping may improve these outcomes for
parents (Streisand et al., 2005). Past literature has demonstrated improving diabetes knowledge, social support, and
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problem-solving skills help parents adjust to life with a child
with T1D (Feldman et al., 2018). Information and communication technologies (ICTs) are one approach for parents to
access these types of interventions (Mikal, Rice, Abeyta, &
DeVilbiss, 2013).
Technologies provide a variety of affordances including the
ability to connect with and support others regardless of time,
geography, confidentiality, and vast amounts of information
that is relatively easy to access (Ingersoll, Shannon, Berger,
Pickard, & Holtz, 2017; Walther & Boyd, 2002). Although
there are countless websites available to help parents with
a child with T1D, it is unclear how many consider the enduser in its development. There have been a small number of
studies that have used and described using a patient-centered
approach to design a web resource (Neubeck et al., 2016;
Revenäs et al., 2015; Stinson et al., 2014; Taylor, Bray,
Staggers, & Olson, 2003; Winterling et al., 2016). These studies demonstrate that incorporating user feedback throughout
the design and development process allows the website to
have the most potential for effectiveness.
The objective of this research was to develop a website
resource, as an initial step in a larger intervention, for parents
with a child with T1D. We sought to create a site that
aggregated credible and trusted information to help parents
increase knowledge surrounding T1D, improve social support,
perceptions of self-efficacy, and quality of life. This objective
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was addressed through two key steps. In Part 1, a formative
evaluation of parents’ caregiving needs was assessed to guide
the design and development of a website intervention. In Part
2, a website, MyT1DHope, was developed, and an 8-week
study with parents with a child with T1D was conducted to
assess outcomes.

Part 1: Formative evaluation
Researchers conducted both qualitative and quantitative
assessments with parents of children, 5–18 years old, with
T1D. This formative evaluation was conducted to gather
patient-centered feedback to build an effective and engaging
website (Dabbs et al., 2009). Formative evaluation allows
researchers to understand the context of the issues from the
users’ point-of-view and address significant needs of the user
before the intervention has been developed, thereby improving effectiveness, usability, and engagement of the website
(Hulscher, Laurant, & Grol, 2003; Peng, Yuan, & Holtz, 2016).
Information was gathered in three separate and iterative
stages before website development. For the first stage,
researchers conducted a focus group to gain a broader understanding of the current online landscape of resources available
to help parents with a child with T1D. Based on those results,
a semi-structured interview protocol was developed to be used
in the second stage of assessment. This staged consisted of
phone interviews with parents to gather more information for
our website content and gather feedback for the website
organization. Stages 1 and 2 allowed us to develop a survey
to understand what topics are of interest to the users and
should be added to the website. Each of the stages is described
in more detail in subsequent sections. Table 1 provides information on the topics covered in the formative evaluations.
Sample
Participants for all stages were recruited through a partnership
with JDRF (formerly the Juvenile Diabetes Research
Foundation) of southeast Michigan’s family network, as well as
Facebook, Twitter, and an area parent email listserv. To be
included, the participant had to be a parent of a child with
T1D between the ages of 5–18 years old. The university’s
Institutional Review Board approved all portions of this study.
Stage 1 Data collection
A small focus group session was held with three parents of
children with T1D. The focus group was originally scheduled
for six parents; however, only three parents were able to
attend due to weather conditions. We followed up with the
three missing participants; see Stage 2 below for more information. Before the focus group, we asked parents to review
four current websites (http://www.inputdiabetes.org.uk/;
http://www.childrenwithdiabetesuk.org/; http://diabetes.org/;
http://www.diabetesforecast.org/). At the focus group, participants completed informed consent to participate. The goal of
the focus group was to provide context regarding the daily
lives of families living with T1D, the current landscape of
diabetes information online, and gather feedback on user
preferences for online information. We additionally discussed

Table 1. Topics covered and percent interest.

Focus
Phone
Topic
Group Interviews Survey
Web resources/websites currently
X
X
X
used
Online support groups used
X
X
X
Facebook usage
X
X
Sample websites: likes, dislikes,
X
suggestions
Information about how to
X
X
X
educate and communicate with
secondary caregivers (e.g.
schools, coaches, etc.), and
resources about allowable
school accommodations
A private and moderated
X
X
Facebook group for parents of
children with T1D
Current diabetes information,
X
including current research,
trusted websites, and resources
on treatment options
Information on positive parent
X
communication and problem
solving skills
Recognizing non-verbal mental or
X
X
X
physical stressors of your child
Nutrition
X
X
X
Youth eating disorders
X
X
X
Carbohydrate counting
X
X
X
The many factors [aside from
X
X
X
food] that effect blood sugar
Alcohol
X
X
X
Driving
X
X
X
Having productive conversations
X
X
X
with your kid about T1D topics
Organization of website by
X
X
milestones and what
milestones to include
Research studies
X
Addressing child’s mental health
X
needs
Addressing parent’s mental health
X
needs
Starting school or going to camp
X
Interest in participating in
X
a Michigan-only secret
moderated Facebook group for
parents of children with T1D

Percent
Interest
(*Survey
only)

86%

86%
81%
43%
64%
86%
68%
69%
87%

95%
88%
68%
59%

*Percent interest includes participant responses of “somewhat interested” or
“extremely interested” on the Stage 3 survey

the themes and concepts of a website design we were developing based on previous research (i.e., LeRouge &
Wickramasinghe, 2013; Nicholas, Gutwin, & Paterson, 2013).
This website was presented through bullet-points.
The session lasted just over 2 h. The results from the focus
group aided in the refinement of our website concept and the
development of the subsequent interview and survey questions. The focus group was audio-recorded, transcribed verbatim, and hand-coded. Using a thematic analysis, the data
was organized by the complexity of parenting, the coping
strategies of social support, and information-seeking
(Nicholas et al., 2013). The team iteratively developed a set
of themes that captured the focus group dialog (Smith, 2015).
The codes were presented to the whole group for clarification
and feedback. Then, two members of the team coded
a random selection of the transcript to ensure inter-coder
reliability of themes. Reliability was measured as percent
agreement between the coders. Inter-coder reliability was
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established by obtaining agreement above 90%. Any disagreements were resolved through discussion.
Stage 1 Results
In the focus group, two parents had a 6-year-old child, and
the third parent had a 14-year-old child (See Table 2). The
session resulted in two main themes of interest: (1) Facebook
as the main source of support; and (2) Need for valuable
information across the child’s developmental stages in one
well-organized location. Throughout the focus group, the
parents expressed how hard it is to cope with and manage
their child’s T1D.
The parents expressed their worry and feelings of guilt
throughout the group. They also spoke of the barrage of
Table 2. Respondents demographic characteristics.
Variable
N
Gender of Parent
Male
Female
Age of Parent*
18–24
25–34
35–44
45–54
55–64
≥65
Highest Degree Achieved*
No Schooling
Nursery School to 8th
Grade
Some High School, No
Diploma
High School Graduate or
Equivalent
Some College, No Degree
Trade/Technical/
Vocational Training
Associate Degree
Bachelor’s Degree
Master’s Degree
Professional Degree
Doctorate Degree
Ethnicity Origin (or Race)*
White
Hispanic or Latino
Black or African American
Native American or
American Indian
Asian/Pacific Islander
Other
Age of Child with T1D
≤4
5–7
8–10
11–13
14–15
≥16
Child’s age at diagnosis
≤4
5–7
8–10
11–13
14–15
≥16
Current treatment of
diabetes
Injections
Pump
Continuous Glucose
Monitor (CGM)

Focus
Group
3

Phone
Interview
3

Survey (Online & InPerson)
90

1
2

0
3

–
–

–
–
–
–
–
–

–
–
–
–
–
–

0
11
34
19
5
0

–
–

–
–

0
0

–

–

1

–

–

8

–
–

–
–

11
9

–
–
–
–
–

–
–
–
–
–

6
15
15
2
2

–
–
–
–

–
–
–
–

66
4
0
1

–
–

–
–

2
0

0
1
0
1
0
0

0
0
1
2
0
0

9
13
19
24
7
18

1
0
0
1
0
0

0
0
2
1
0
0

16
16
23
18
3
7

0
2
2

1
2
2

41
42
40

* = demographics assessed only for the online survey (N = 70)
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information they encountered, along with the constant tasks
of managing T1D. One parent said, “When we were diagnosed and in the hospital, at that point, it was strictly just
survival mode… but once we got home, it was like bringing
an infant home and then the parent guilt of ‘did we do
something wrong?’”
These types of feelings left the parents looking for support,
to know that they were not alone in this. Many of the parents
turned to Facebook for this support. One of the participants
said, “As far as support… I’m on a support group on Facebook,
and… there’s always somebody on because somebody’s always
awake.” When asked about currently used websites, the participants focused on the lack of having all the needed information in one location. Specifically, one parent said:
I feel like I did have to go to quite a few different spots to try and
connect it. But now, just, like, sustaining and daily living, it’s more
of the up-and-coming and to make sure that we can stay in the
loop of where we are [with management]…

Next, participants viewed and discussed existing websites
(four websites mentioned previously, sent via email before
the focus group) that support families impacted by T1D.
Parents thought the websites’ designs were outdated or too
busy. They felt the organization of the information was confusing and reiterated the need for information specific to T1D
spanning children’s developmental stages in one wellorganized location. One parent said:
You have different milestones, though. Like, the different things
that come up. So, like… for our son, it was like when he started
preschool. Okay, what do we need to do to prepare for preschool?
What things do we need? So, I’m looking for information for that.
Then, when he goes to kindergarten, looking for information for
that and how you deal with it. When you’re going to travel,
looking for information about what’s the best way to travel with
someone with diabetes. So, different life events that happen.

Our initial concept and themes of the website, which would
house trustworthy and reliable information and links for
parents and caregivers, was well-received by the parent participants in the focus group. They particularly liked that the
website would be branded by the university where the
researchers were located, adding a level of credibility that
many of the example websites did not have. They provided
additional content topics to include and helped brainstorm
ideas for organizing the large amount of information. Overall,
this group helped refine content and design by suggesting that
information is organized by “Milestones” and “Life Events”
reflecting developmental stages.
Stage 2 Data collection
For stage two, separate phone interviews were conducted with
the three parents of children with T1D that were unable to
come to the focus group. The phone interviews followed
a similar, but updated guide, as the focus group, covering
the following topics: currently used resources, websites, and
online social support for T1D related questions; perceptions
of existing websites that support T1D families; thoughts on
our updated website prototype design that included the milestones and life events concept; and topics to include on the
website. Phone interviews lasted approximately 30 min each.
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All of the interviews were audio-recorded, transcribed verbatim, and hand-coded. The themes from the focus group were
used as a starting point for analysis.
Stage 2 Results
The phone interviews were conducted with three parents: two
parents each with an 11-year-old child and one parent with a 10year-old child. Four main themes emerged from the interviews,
including: (1) current resources used for support and information; (2) perceptions of currently used resources; (3) frequency of
use; and (4) feedback on the milestone idea suggested in Stage 1.
Similar to the focus group, multiple parents cited Facebook
groups as one of the top places they seek out social support.
However, there were some reservations about Facebook by
one parent, stating:
So I’ve looked on various Facebook pages that have felt kind of
overwhelming for just the first few months after diagnosis. So I’ve
found that those are more for the people who are in the trenches
and have dealt with this for a long time, and it gets a little scary
when you’re just new to it so I just get off those pages.

Additionally, parents liked JDRF’s website (http://www.jdrf.
org/), as well as Project Blue November (http://www.project
bluenovember.com/) and Beyond Type 1 (https://beyond
type1.org/) websites. (Focus group participants in Stage 1
did mention JDRF, but did not mention the other two websites.) They were asked what they liked and disliked about
these resources. A parent talked about her use of the different
web resources, stating:
I’ve looked at [JDRF] to gain information about how to support
research. I’ve looked at the ADA for like 504 plan ideas. I think
I go to websites more for kind of the ‘big picture,’ long-term
things and I go to the Facebook groups for more day-to-day
because I can shoot something on there like ‘hey, this just happened, this is what her CGM (Continuous Glucose Monitor)
looks like, what do you think, what do you do?’

Overall, participants found information the most trustworthy
and useful when it was provided by those who also have T1D,
like the website Beyond Type 1. Parents also stated how
important it was to them to have everything organized clearly
in one location. “To have it [diabetes information] all in one
spot, ‘this is my go-to website to find all my information.’”
This led to further support of our milestones idea that was
suggested by parents during the focus group, where information would be organized based on the child’s grade in school.
This idea was well-received in the interviews. One parent said:
I think that’s [the milestones] perfect. I mean, I think we kind of
touched on that earlier where I don’t want to go through the
horror stories just to figure out how to put my one foot in front of
the other on those early days, so I really like that.

Participants were also asked how often they used the
resources. Typically, they reported reading Facebook group
posts each day, but they did not post in them nearly as often.
They went to the websites when they were seeking both
specific (e.g., 504 Forms) and general information (i.e., general T1D information).
Lastly, the prototype themes (sent via email ahead of time)
of the website were presented and feedback and suggestions
were gathered. Their feedback included personalized print-

outs for secondary caregivers (e.g., babysitters, sport coaches),
and reiterated the importance of the milestones.
Stage 3 Data collection
In addition to the focus group and phone interviews, inperson (n = 20) and online surveys (n = 70) were conducted
in stage three with parents of children with T1D, to gather
additional information on which topics would be most helpful
to them to include on the website. The survey consisted of 18
items. These items were based on previous research, in combination with Stage 1 and 2 results, including topics found on
the websites that were mentioned from the focus groups, were
used to compile the possible topics of interest (Amillategui,
Mora, Calle, & Giralt, 2009; Holtz, Murray, Hershey,
Dunneback et al., 2017; Holtz, Murray, Hershey, Richman
et al., 2017; Nicholas et al., 2013). The survey included demographic questions, challenges of diabetes care, and topics of
interest. A list of challenges of care and topics were presented,
and participants answered yes or no, see Table 1. Currently
used resources, websites, and online social support for T1D
was assessed using open-ended questions. The in-person survey was conducted at a JDRF information fair event and did
not assess parent demographics due to time constraints (e.g.,
parents did not have much time as there were many booths to
visit at the information fair). The online survey did assess
demographic information of the parents. Researchers were
particularly interested in learning which topics were most
needed from the perspective of T1D parents, regardless of
the child’s age or length of diagnosis.
Stage 3 Results
Ninety-three parents participated in either the paper or online
survey. Three responses were eliminated from the online
survey as they were not parents of a child with type-1 diabetes, resulting in 90 total responses. See Table 2 for full
demographic information.
The key objective of this stage was to understand what
topics for the website are relevant for this population. More
than 50% of participants were either somewhat interested or
extremely interested in all of the topics, except information on
the connection to youth eating disorders (43% of participants
were somewhat or extremely interested). Table 1 provides the
topics and percentage of parents who were interested. Parents
were also asked about any other concerns about their children
as they age. The most cited reason for concern (42%) was
their child moving out on their own. Other issues of concern
included health complications, insurance, and management
burnout.

Part 2: Website design, development and pilot study
Design and development of the website
When analyzing the results of Part 1, we utilized the
Transactional Model of Stress and Coping (TMSC) framework useful to organize our findings (Azar & Solomon,
2001; Folkman & Moskowitz, 2000; Lazarus & Cohen, 1977).
The TMSC framework is used for evaluating the process of
coping with stressful events, which can include daily
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management of T1D. Through this model, threatening experiences, like a child being diagnosed with T1D, are viewed as
transactions between the person and their environment; the
person’s appraisals of the stressors, as well as the psychological, social and cultural resources that the person has, mediate
the impact of the stressors on the person (Lazarus & Cohen,
1977). This framework has been used previously in examining
the coping strategies of parents with a child with T1D (Azar &
Solomon, 2001). Although TMSC has been considered in
overall health transitions (like a diagnosis of a chronic condition) (Mikal et al., 2013), TMSC has not yet been used to
develop interventions to aid in the coping process of a child
with T1D. There are two types of appraisals, primary and
secondary. In the case of our population, an example of
a primary appraisal is how stressful the parent perceives
T1D management, and the secondary appraisal is how much
the parent feels in control, has access to coping, and their
ability to cope with the demands of T1D management.
The focus group along with past research demonstrate that
parents of children with T1D often perceive their situation as
stressful and uncertain (Holtz, Murray, Hershey, Dunneback
et al., 2017), and many feel guilty of their child’s diagnosis
(Bowes, Lowes, Warner, & Gregory, 2009). Based on this
feedback, a social support network was included in our intervention to act as a potential coping resource for parents.
Many parents already go to Facebook for social support
(Holtz, Smock, & Reyes-Gastelum, 2015); therefore, our website provides a social support network through a closed
Facebook group, specifically for parents within the state of
Michigan.
Additionally, these perceptions of guilt and responsibility
in caring for T1D can contribute to feelings of loss of control
(Smith, Lazarus, & Pope, 1993). This decreases the likelihood
that parents can successfully cope with T1D management
(Folkman & Moskowitz, 2000; Lazarus & Folkman, 1984).
Therefore, our website seeks to increase coping skills, social
support, and T1D information to positively impact parents’
quality of life, using both emotion- and problem-focused
coping strategies. One example of emotional-focused strategies our website features are stories from similar parents
(Gibson, 1988; Lazarus & Folkman, 1984). Upon completion
of website development, a pilot study to evaluate changes in
knowledge, social support, self-efficacy, quality of life, as well
as usability and satisfaction was conducted.

Website development
MyT1DHope, a website for parents who have a child with T1D,
was developed by a professional company using the feedback
from the three formative stages of this study and was guided by
the TMSC framework. The website acts as a warehouse of all
information related to navigating the life events and milestones
of a child’s development, with the added complexity of T1D.
This website provides links to many trustworthy and reliable
websites, rather than trying to duplicate existing information
already available on other websites. The key component of
MyT1DHope is to provide reliable and trustworthy information
that is organized in a useful way for parents. Additionally,
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a closed-Facebook group connected to the website for social
support was provided.
Pilot study
Methods
Recruitment was conducted via JDRF listservs, social media,
and the university Extension’s listservs. Interested participants contacted researchers through email or phone call and
all study instructions were sent via email. The overall survey
ran over 12 weeks, July–October 2017. At baseline, participants were consented, asked to complete a baseline survey
and then asked to view the website at least once every week
for 8-weeks. Enrollment in the study occurred on a rolling
basis. The baseline survey included questions regarding
demographics, parenting (Frick, 1991), diabetes knowledge
(Collins, Mughal, Barnett, Fitzgerald, & Lloyd, 2011)
(α = .95), social support (Zimet, Dahlem, Zimet, & Farley,
1988) (α = .99), diabetes self-efficacy (Iannotti et al., 2006)
(α = .98), and diabetes caretaker quality of life (Vandagriff,
Marrero, Ingersoll, & Fineberg, 1992). Parenting style was
also measured as a multi-component demographic variable
with a 5-point Likert-scale was used to assess each dimension (1 = Never; 5 = Very Often), with higher scores on
positive dimensions and lower scores on negative dimensions were equal to more effective parenting. Parenting was
evaluated on six parenting dimensions, including involvement (α = .83), positive parenting (α = .86), poor monitoring
(α = .83), inconsistent discipline (α = .84), corporal punishment (α = .60), and other discipline (α = .35) and are
reported with demographic information. The diabetes caretaker quality of life measure includes three subscales that
measure life satisfaction (α = .96), impact of diabetes on life
(α = .95), and worry specific to caring for a child with
diabetes (α = .95). Researchers sent a weekly reminder via
text message or email to remind participants to utilize the
website. The post-test survey included all of the same scales,
except demographics, and added a validated website satisfaction and usability questionnaire (α = .98) (Lewis, 1995;
Schreier, 2012). Google Analytics data was used to measure
the number of visitors to the website each week. The website
did not require a log-in and therefore usage was not gathered
for individual users. Additionally, participants were asked
three open-ended questions about their perceptions of the
website to evaluate satisfaction. The open-ended questions
included concerns not addressed by the website, what participants liked most about the website, and if there was anything else they wanted to share.
The surveys consisted mostly of Likert-scale items, knowledge was true/false. Descriptive statistics were conducted on
the quantitative data. We then conducted pair-sample t-tests
to measure mean differences from pre-to post-intervention
using SPSS version 25 (IBM SPSS Statistics for Macintosh,
Armonk, NY). The qualitative data were analyzed to identify
major themes.
Results
A total of 50 parents were enrolled in the study after completing the consent process. Four parents were lost to follow-up,
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with 46 parents having completed the post-test questionnaire.
The majority of parents were the child’s biological mother
(89%), white (85%) and were between the ages of 35–44 years
old (56%). Most were married (91%) with an annual household
income of $75,000 or more (63%). The majority of parents
were employed (67%). The majority of parents scored high
on involvement (M = 4.26, SD = .44) and positive parenting
(M = 4.39, SD = .52). Additionally, parents scored low on poor
monitoring (M = 1.48, SD = .58), inconsistent discipline
(M = 2.15, SD = .77), corporal punishment (M = 1.22,
SD = .41), and other disciplines (M = 2.63, SD = .50).
Significant improvements from pre- to post-intervention
were found in caregivers’ diabetes knowledge and life satisfaction. With a medium effect size, caregivers’ diabetes knowledge
was significantly higher at the post- (M = 1.01, SD = .09) compared to the pre-test (M = .96, SD = .12; t(45) = −2.89, p = .006, d
= .47). With a small effect size, the caregivers’ life satisfaction was
significantly higher at the post- (M = 3.57, SD = .62) compared to
pre-test (M = 3.38, SD = .58; t(45) = −2.80, p = .007, d = .31).
There were no significant differences found in the remaining
measures: Social support (post: M = 5.58, SD = 1.43;
pre: M = 5.66, SD = 1.14; t(45) = .32, p = .75), self-efficacy
(post: M = 4.56, SD = .40; pre: M = 4.49, SD = .34; t
(45) = −1.93, p = .06), quality of life (post: M = 2.66, SD = .57;
pre: M = 2.70, SD = .44; t(45) = .47, p = .64), worry surrounding
caring for a child with T1D (post: M = 2.98, SD = .79;
pre: M = 2.98, SD = .88; t(45) = .02, p = .98). Additionally,
regarding the usability scale (7-point, Likert-scale, 1 = Strongly
agree; 7 = Strongly disagree), the mean parent report of the
website usability was in satisfactory range (M = 2.03, SD = .95),
see Table 3. Data from Google Analytics showed an average of 22
unique users per week, with 315 total page views within the time
period of the study.
The open-ended responses also evaluated the participants’
satisfaction with the website. The majority (82%) of responses
were positive. The emerging themes within the positive feedback included: ease of use, informative, one site with all
information needed, and social support. These themes are
closely related to the formative evaluation results, which confirms that despite the small sample sizes from Stages 1 and 2,
Table 3. Usability and satisfaction questions.
Question Wording
Overall, I am satisfied with how easy it is to use the website
It was simple to use the website
I could effectively complete my tasks with the help of the website
I was able to complete the tasks quickly
I was able to efficiently complete the tasks
It was easy to learn how to use the website
Whenever I made a mistake using the website, I could recover easily
The information (such as online help and on-screen messages)
provided with the website was clear
It was easy to find the information I needed
The information provided was easy to understand
The information was effective in helping me complete tasks
The organization of information was clear
The interface of the website was pleasant
I liked using the interface of this website
This website has all the functions and capabilities I expect it to have
Overall, I am satisfied with this website

Mean (SD)
1.80 (.93)
1.80 (.91)
2.19 (1.08)
2.08 (1.11)
2.08 (1.09)
1.80 (.86)
2.13 (1.14)
2.19 (1.20)
2.19
1.84
2.23
2.04
1.95
2.02
2.23
1.95

(1.24)
(.842)
(1.19)
(1.05)
(1.07)
(1.10)
(1.30)
(1.15)

* = 7-point Likert scale was used to assess each question: 1 = Strongly Agree;
7 = Strongly Disagree

participant feedback provided adequate insight for developing
an effective website for parents. Many parents stated that the
website was easy to use, organized logically, and they liked
that the information was from a reliable source. Parents
enjoyed the social support components, including stories
from other T1D families and the Facebook group.
Participants also commented on concerns that they felt were
not addressed by the website. The themes within the improvement feedback included: more information on current technology (e.g., artificial pancreas) and helping with interpreting
blood sugar data, including specific, tailored help with interpreting their child’s data in order to notice blood sugar trends.

Discussion
Caring for a child with T1D is complicated and can cause stress
and worry for parents. This study sought to assess what information would be helpful on a website for parents with a child with
T1D to help ease these negative feelings. The participants stated
that the resources that are currently available are not well organized, are not specific to T1D (i.e., diabetes in general), and are
not geographically local. Through our formative evaluation, we
used the TMSC to better organize our findings and used it as
a lens in the design of the website.
Considering both user perspectives and theory is imperative
to achieving effective and engaging interventions (Hekler et al.,
2016). This project used the TMSC framework, which offers one
approach for developing interventions to increase coping for
parents who have a child with T1D. Additionally, the formative
research provided insight into the parents’ appraisals of the
complexities of T1D management, specifically their feelings of
guilt and uncertainty. This understanding of their needs provides confidence in the developing effective interventions (e.g.,
Manojlovich, Squires, Davies, & Graham, 2015; C. M. Johnson,
Johnson, & Zhang, 2005). We started this process through
a formative phase and were able to apply their feedback and
suggestions to the websites, and ultimately achieved high usability and satisfaction ratings from users.
While we found significant improvements on two of the
measures, diabetes knowledge and satisfaction of life in caring
for a child with T1D (a quality of life measure), effect sizes were
medium and small, respectively, and thus should be considered
with some reservation. There were no significant differences in
social support, self-efficacy, and the other measures of quality of
life. These null effects may be attributable to pre-test scores that
were already high (i.e., ceiling effect), a short duration intervention (i.e., 8 weeks) with limited dose, and a small sample of
parents (i.e., low power). Additionally, these ceiling effects may
also be explained through the style of parenting these parents
reported, because T1D is an all-encompassing fact for these
parents who are very highly involved in their child’s daily life.
While we found some positive results in this intervention,
we believe this website may be more helpful for families who
have a child that has been recently diagnosed with T1D. We
hope to further explore who the website may be best suited for
and the impacts of the website on these individuals in conjunction with a larger planned intervention.
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Limitations

Funding

These focus groups, interviews, surveys, and the pilot test are
not representative of all parents with children with T1D,
reflected in small and homogeneous samples. However,
despite these limitations, this work provides a framework for
others seeking to develop user-centered technology-based
health interventions.

This work was supported by the Science & Society @ State (S3) grant,
Michigan State University.

ORCID
Katharine M. Mitchell

Implications for health communication practitioners and
scholars
Health communication practitioners and scholars should consider incorporating end-user feedback throughout the design and
development of websites to effectively address user needs. The
results of this study support that researchers and practitioners
may not always understand the full context of the users needs
without conducting formative evaluations. Furthermore, the use
of a theoretical lens in combination with formative assessments
can help improve the effectiveness of an intervention, reduce the
costs, and save time in intervention development.

Conclusion
Many website resources exist with the purpose of providing
information to those impacted by T1D. However, there is
a lack of reliable, well-organized and trustworthy information
for caregiving parents across their child’s lifespan in one
location. This paper reports on the multiple mixed research
methods for developing a website or other ICT intervention
for parents with children with T1D. Through this work,
researchers we were able to develop have an increased awareness deeper understanding of the needs of parents caring for
a child with T1D. This study has important implications for
companies and researchers in designing websites that will be
useful tools for groups or organizations that are seeking to
support parents of children with T1D, including diabetes
educators. Researchers suggest using a combination of methods when seeking to develop relevant and usable resources for
target populations (Morse, 2010). Our findings are being used
as a basis to integrate the website with a larger intervention, in
which we will hope to improve the parents and children with
T1D ability to cope, that will lead to improved overall health
for the entire family.
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