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Abstract

Objective: Success in diabetes research and self-management is often defined as a significant
decrease in glycated hemoglobin (A1C). The aim of this article is to explore different types of
successes experienced by adults with type-2 diabetes participating in a health technology and
nurse coaching clinical trial.

Methods: A qualitative analysis was conducted using surveys and documentation from
motivational interview-based coaching sessions between study nurses and intervention
participants.
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Results: Of the 132 cases reviewed, types of success predominantly fell into five categories: 1)
change in health behaviors, 2) change in mindset or awareness, 3) change in engagement with
healthcare resources, 4) change in physical or emotional health;, and 5) change in health indicators.

Conclusion: Experiences of success in diabetes are more varied than traditional A1C-based
outcome models. Our findings suggest coaching and technology can assist patients to achieve a
range of successes in diabetes management through goal setting, health tracking, resolving
barriers, and aligning goals with factors that impact change.

Practice Implications: While A1C reduction is a critical factor in decreasing risk of diabetes-
related complications, when healthcare professionals focus on A1C as the main indicator of
diabetes management success, important changes in individuals’ health and well-being may be
overlooked or undervalued.

Keywords

diabetes mellitus; type-2; patient-centered care; qualitative research; motivational interviewing;
patient outcome assessment; patient generated data

INTRODUCTION

Diabetes mellitus is among the most common and complex chronic conditions in the United
States, affecting 12-14% of adults [1]. Improvement in diabetes care has traditionally been
viewed through a disease-centered approach, with the degree of change in bio-physiological
measures being used as the primary indicator of positive change and adherence with
treatment [2, 3]. Specifically, glycated hemoglobin (A1C), which reflects an individual’s
average glycemic control over several months [4], is the gold standard for measuring
diabetes management in clinical practice and research. Lowering A1C is worthy of focus
because improved A1C is associated with fewer serious diabetes-related health outcomes
such as amputation, blindness and death [5-7].

Achieving the recommended A1C goal of 7.0% is difficult for many individuals with
diabetes. From 2007-2010, only 52.5% of diabetic patients met this target, and less than
20% achieved recommended guidelines for A1C, blood pressure, and cholesterol combined
[8, 9]. Unlike acute illnesses with time-limited and transparent treatment guidelines,
complicated chronic conditions such as diabetes require daily self-management for a person
to achieve control. Factors such as diet, activity, stress, medication adherence, and comorbid
conditions can result in fluctuating A1C [10]. Social and environmental barriers such as job
demands, financial stressors and caregiving responsibilities may also make it difficult for an
individual to focus on the self-management required for optimal A1C control [11]. In the
face of these challenges, significant ALC improvement may be out of reach for many people
with diabetes until social, environmental and health-related barriers are addressed. Thus,
ALC and other biophysiological measures alone may provide an incomplete view of an
individual’s level of effort and success with diabetes management.

The focus on A1C as the predominant measure of success in diabetes can be contrasted with
a more person-centered approach that encourages benchmarks of success connected to
individual goals and circumstances [12]. Most factors important for achieving success in
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diabetes management are modifiable and require active participation in self-management
behaviors, including healthy eating, regular physical activity, blood glucose monitoring,
taking medications routinely, healthy coping strategies and problem-solving abilities [13].
Persons living with diabetes have cited improving diet, weight loss and achieving stable
blood glucose levels as goals that are important and extend beyond clinical outcomes often
prioritized by healthcare providers [14]. The person-centered approach for understanding
success in diabetes self-management recognizes that developing skill in these behaviors can
positively impact A1C [15-17]. However, there is limited research studying the range and
variety of positive change individuals with diabetes may achieve, or how they perceive and
talk about their success with diabetes self-management. In this paper, we use a person-
centered approach for understanding and defining success in diabetes. Specifically, we
examine types of successes experienced by adults with type-2 diabetes who participated in a
randomized control trial involving a technology-enabled nurse coaching intervention.

METHODS

2.1. Overview of Project P2E2T2 Clinical Trial

2.2.

This study focuses on participants who completed the Patient and Provider Engagement and
Empowerment Through Technology (P?E2T2) Trial to Improve Health in Diabetes, funded
by the Patient Centered Outcomes Research Institute (ClinicalTrials.org #NCT02672176)
and approved by our University Institutional Review Board in 2015 [18]. The P2E2T? trial
enrolled English-speaking adults with type-2 diabetes from primary care clinics at a health
system in Northern California between February-December 2016. Participants were
randomized to one of two study arms: 1) usual care at the health system; or 2) the treatment
arm, consisting of six nurse coaching sessions and use of personal health tracking
technologies that included an online nutrition application (MyFitnessPal, Under Armor) and
a fitness tracking watch (VivosmartHR, Garmin) with integration of their data into their
electronic health record patient portal (MyChart, EPIC Hyperspaces). Total study
participation time was nine months for both arms. Study outcomes, including self-efficacy,
HgbA1C, and quality of life measures were measured at baseline, after the final coaching
session, and at nine months.

Nurse Coaching and Health Technology Intervention

The nurse health coaching portion of the intervention used Motivational Interviewing —an
approach that empowers individuals to identify personally salient areas for health change
[19]. The coaches were all registered nurses who were certified in motivational interviewing
prior to the start of the intervention. Participants in the intervention arm took part in six, one-
on-one, biweekly telephone calls with study nurses, focused on eliciting participant
motivations for health behavior change and encouraging participants to self-identify priority
areas for health improvements. These areas for improvement often were centered on
participant-generated activity, nutrition and sleep data, but nurse coaches also aided
participants in self-identifying and prioritizing goals and barriers to overall self-care from
any aspect of their life. After each session, the nurses documented their encounters in
progress notes located in the research database [20]. Progress notes information regarding
both the participant and nurse’s evaluation of the individual’s goal success and any barriers
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they reported encountering (see Figure 1). Participants also completed an online survey at
the conclusion of the coaching intervention that asked about their progress and experience
with the nurse coaching and technology intervention elements.

2.3. Data Analysis

P2E2T2 trial participants randomized to the intervention arm who completed all six coaching
sessions with the nurse health coach were eligible for this qualitative document review study.
Two sets of data were examined. First, nurse progress notes were reviewed, with a focus
on participant success and interventional factors that may have influenced success. The
following fields of the nursing note were extracted for document analysis: motivations for
behavior change; participant-identified goals and achievements; barriers and facilitators to
change; and participant reflections from the final coaching session. Second, end-of-
intervention survey responses were examined for participant-reported success at completion
of the nurse coaching intervention. From the surveys, open-ended responses relating to
program experiences and feedback regarding the coaching sessions were extracted. These
documentation and survey items were selected for analysis because they captured goal
progress and reflections through both nurse and participant reports. Extracted nursing notes
and participant surveys were compiled and uploaded to Dedoose, a software program used
to facilitate analysis [21].

Thematic analysis was conducted using an iterative process of deductive and emergent
coding to examine the nursing notes and survey responses from each participant. Initially,
two reviewers independently read and coded the extracted documentation and survey
responses. Each participant case included approximately 3—4 pages of data to review. After
10 cases were coded, members of the research team met to discuss early codes and case
memos. This process led to a refinement and clarification of codes and was followed by the
review of another 25 participant charts and surveys using the new coding scheme. Data
saturation was determined to have been reached by the coders after the review of 35 cases.
The team then met again for initial theme development. To confirm and validate the themes,
notes from the final participant-nurse coaching session and survey responses of the
remaining 97 participants were analyzed. Descriptive statistics were used to characterize
participant demographics.

3. RESULTS

3.1. Participant Characteristics

In total, 132 participants completed the nurse coaching portion of the intervention and were
included in the document analysis. Participants had a mean age of 59.6 years and 60%
percent selfidentified as White, 15% as African American, 16% as Hispanic, and 9% as
Asian. Slightly more than half of the participants were male (52%). The group was well
educated with 52% reporting attending at least some college and 42% indicating they
attained a bachelors or graduate degree. Participants had been living with diabetes for a
range of 0 to 35 years, with a median of 9 years. Only 28% of participants reported “good
diabetes control” in the previous 6 months and the ability to walk for 15-minutes (63%).
Table 1 provides additional details on participant characteristics.
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3.2. Types of Successes Experienced by Participants

Of the 132 participants who completed the nurse health coaching intervention and used the
personal health tracking technology, 96% reported some level of positive change in their
health or ability to manage their diabetes. In only four cases, both the participants and the
nurse coach noted minimal to no positive changes. Most participant goals focused on
making improvements to their activity levels, diet, medications, and mental health,
coinciding with the success types experienced. The types of success participants experienced
fell predominantly into five interdependent categories: 1) change in health behaviors, 2)
change in mindset or awareness, 3) change in engagement with healthcare resources, 4)
change in physical or emotional health; and 5) change in health indicators (see Figure 2).
Frequently, participants and nurse coaches reported participant success in more than one
category.

3.2.1. Change in Health Behaviors—One of the positive changes most frequently
noted was change in health behaviors. Health behavior change manifested primarily in
modifications participants made to their daily habits such as increasing activity or exercise,
making dietary changes, improving medication adherence and sleep quality. Positive
changes in nutrition commonly included reducing high carbohydrate or “problem” foods
such as sugary drinks, or sticking to a daily calorie consumption goal. Examples of activity
change included incorporating walks during work, or partnering with a family member or
friend to go to the gym. As described by a female participant who altered her activity, “1
used to sit at my desk for hours without getting up because | was busy. Now | understand the
importance of moving and take 2 walks a day during work (usually about 1 mile each).”
Making smaller behavior changes sometimes led to more significant change. For instance,
another participant noted, “In addition to walking, | joined a gym and am working out 3 days
a week!”

The health technology supported changes in behavior by streamlining ease of tracking and
providing objective measures for counting activity, nutritional intake and sleep. As one
participant told his nurse coach, the watch “kept him honest” and helped him stay on track.
Participants also reported specific functionalities of the watch that were motivating, such as
alerts that encouraged movement and those that reward participants reaching their goal. One
participant noted “I was surprised at how it helped me get up and move when it told me to
move.”

The nurse coaches used their clinical knowledge to assist participants in selecting goals and
changing habits according to evidence-based guidelines. While the technology provided
nutrition and activity recommendations based on participant height, weight, and age, the
nurses helped participants adjust population-based targets to individual needs, disease
specific recommendations, and functional status. This personalization maximized the
applicability of the goal setting functions already built into the technology.

3.2.2. Change in Mindset or Awareness—Change in mindset or awareness was
defined as an improved focus or prioritization on health. This category included participants
who experienced a change in the way they perceived themselves, their habits, or interest in
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the importance of managing their health. Participants often reported that being in the study
was the “push” they needed to refocus on their health. A female participant, who
exemplified this type of change, reported in their survey, “I think the program was good and
put me in a different mindset on trying to get exercise into my lifestyle at 65. It is a lifetime
change for me, but I think I am moving in the right direction, but I am not there yet.”
Changes in awareness helped many participants come to terms with adjustments in
expectations and goals to fit age-related changes and fluctuations in health. The nurse
coaches helped participants connect their motivations to goals that led to lifestyle changes
they perceived as important. In some cases, this manifested through reflection and
brainstorming about new strategies to achieve goals, when previously successful methods
were no longer possible.

The health technology contributed to change in awareness by providing participants with
quantified metrics for activity, calorie consumption, and sleep quality. Individuals were often
unaware of how little activity they engaged in; the technology allowed them to reflect on
changes they needed to make to improve their health based on these new insights. Being able
to discuss self-management changes with the nurse coach helped participants see the value
in the changes they were making and place their progress in context within their larger goals.
In another example of a change in mindset or awareness, a male participant reflected upon
the intervention in his survey, “It helped me to see what a change in diet could do for blood
sugar levels. That a 30-minute walk was important to controlling both weight and blood
sugar.” By experiencing a change in mindset, participants were able to understand how all
their health habits were connected and important to managing their diabetes.

3.2.3. Change in Engagement with Healthcare Resources—A third category in
which participants experienced success was a deepening engagement with healthcare
resources, including providers and health education opportunities. Given the complexity of
diabetes management and the need for multiple factors to come together for effective
change, many participants identified issues unrelated to their diabetes as barriers to focusing
on diabetes management such as alcohol abuse, mental health, finances, mobility, and
stressful environments or relationships. In these situations, coaching sessions often focused
on solving problems, identifying resources or making changes to their environment. As a
result, many of the changes participants experienced involved (re)connecting with their
healthcare team or obtaining counseling, case management, or targeted education.

In some cases, the increased engagement led to improved communication and connection
between participants and providers. An example of this is described in a nursing note for a
female participant:

In the past, she would cancel appointments or not take her medicine as prescribed.
She notes that now she is taking her medicine regularly and has been checking in
with her PCP regularly and the MSW through Care Coordination.

While connecting with health resources was not always directly related to diabetes
management, the challenges participants faced took significant time and energy that often
interfered with their ability to effectively manage diabetes. By addressing these challenges,
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participants were better positioned to focus on their diabetes management and make health
changes.

3.2.4. Change in Physical or Emotional Health—Another category of change
described was generally “feeling better,” either physically or emotionally. Participants
reported feelings of accomplishment, self-control with dietary changes, and more energy
after implementing their health goals. Participants also reported a sense of pride in their
success and felt encouraged to continue focusing on their health. Participants highlighted
improvements in mobility, stamina, clothing fit and physical strength that were often
unrelated to diabetic markers such a blood glucose. A nursing progress note illustrates these
physical and emotional changes participants described:

She has made considerable improvements in her physical ability. She identified that
currently she walks faster, hardly needs to use her cane anymore, clothes fit better
... improved muscle strength, increased stamina, decreased fatigue and positive
change in mental health.

Another participant described a similar experience in the end-of-intervention survey:

[I feel] stronger. | went from a size 12 to a size 10 pants again and my core muscles
are stronger, I’m able to do more, my arms are in better shape so physically I look
like I’'m more fit and | feel more fit because I can do a lot more stuff outside.

In both examples, participants achieved changes in their physical or emotional health.
Participants also expressed the value they found in having someone listen to them as
important to their emotional health. One participant described, “[The coach] helped me get
out of a depression I was in for a long time...she listened and encouraged and gave me
hope...she gave me tools for achieving goals.” The coaching sessions gave participants a
chance to talk about the challenges and stressors they were facing, and helped keep them on
track with their goals despite those challenges. The feedback from the technology and
reflection time with the nurse coaches further reinforced feelings of accomplishment.

3.2.5. Change in Health Indicators—Lastly, participants looked to changes in
traditional health indicators to measure success. A change in health indicators was defined as
a positive, numeric shift in a clinical indicator related to diabetes self-management.
Participants described improvements related to A1C lab results, weight loss, reduced insulin
requirements, or an observed decrease in blood glucose values from self-monitoring. Those
that experienced changes in health indicators often also reported success in one or more of
the other categories and were motivated to continue with their goals. A male participant
described, “After the coaching and encouragement and along with the tracking device, I’ve
been able to lower my A1C, which has given me a lot of motivation to continue doing
exercise.”

While achieving health indicator goals were viewed as a sign of success, mixed results were
not uncommon. A female participant describes this experience, “My lab work, A1C,
improved during the course of the study and | was more active, but I didn’t see much
reduction in weight.” Results where one indicator improved but another stayed stagnant,
could be related to physical factors such as stress, secondary illnesses or infections, or
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insufficient time passing for the effects of incremental changes to result in clinically
meaningful numeric shifts. This discordance has the potential to cause confusion and lead to
discouragement. As another participant noted, “If all of this [weight loss, improved fitness]
is good, why did my A1C go up? It just baffles me. | guess that’s what’s frustrating.” In
these situations, nurses were able to offer perspective on the complexity of diabetes
management and help participants reconnect with the value of the many types of successes
they had achieved.

4. DISCUSSION & CONCLUSION

4.1.

Discussion

In this qualitative document analysis of nurse coaching encounter notes and participant
openended survey responses, we found that the types of successes identified by adults with
type-2 diabetes participating in a nurse coaching and health technology randomized
controlled trial extended beyond bio-physical indicators traditionally used by researchers.
Success was experienced in five categories related to changes in health behaviors, mindset or
awareness, engagement with resources, physical or emotional health, and health indicators.
Nearly all participants in the study experienced success in at least one of the five categories
and many experienced successes in more than one category.

Incorporating a broader definition of success recognizes individuals’ experiences in making
positive change in their ability to manage their diabetes. However, most clinical trials
continue to use A1C as the primary measure of success in diabetes management [3, 22]. Ina
systematic review of 25 technology trials among adult diabetics, 88% of studies included
A1C as an outcome, however, fewer than 16% of the trials reported outcomes such as self-
efficacy or quality of life measures [22]. The primary outcome of the overall P2E2T2
study was self-efficacy, measured at baseline, after the final coaching session and at
nine-months [18]. While full P2E2T2 trial outcome results will be disseminated in an
upcoming manuscript, preliminary outcomes show that the intervention group had
significantly improved self-efficacy scores at three months relative to the usual care
group. The results of the primary outcome of the overall trial supports the qualitative
findings presented in this paper; that participants experienced improvements in their
diabetes management. However, self-efficacy scores were not significantly different
between the two groups at nine months. We expect that some of the decline in self-
efficacy gains made by the intervention group may be due to the cessation of coaching
and that if long-term health changes are to be sustained, individuals may benefit from
ongoing opportunity to connect with a coach.

The circumstances that impact success in diabetes are complicated, and often inter-related.
The P2E2T2 intervention was incorporated into individuals’ lives over a 3—4-month period.
During that time participants encountered numerous life stressors which impacted their
ability to focus on diabetes selfmanagement. These barriers to self-management have also
been reported in the literature. A review by Murray (2013) found barriers such as education,
lack of family support, limited finances, and depression were factors that acted as deterrents
for uptake and sustainability of behavior change [23]. Social functioning, capacity to access
and use resources, health literacy, and self-efficacy also can influence an individual’s ability
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to meet their healthcare demands [24-26]. More expansive self-management successes
should be acknowledged and encouraged, recognizing that some of these underlying issues
may need to be resolved before a controlled A1C level can be obtained.

A major role of the nurse coach during the intervention was partnering with participants to
identify their priorities, their goals for health improvement, and barriers to achieve their
goals. While reduction in AL1C is traditionally the primary goal set by healthcare providers
for patients with diabetes, this intervention encouraged participants to self-identify health
related goals that were most important to them and that they could track over time. The
importance of supporting individuals in developing individualized self-management skills is
well recognized [27, 28], along with the value of incremental goal setting to improve
outcomes in diabetes [29, 30] and cardiovascular disease self-management [31]. Individuals
are more likely to make changes if they create right-sized, manageable goals, and perceive
challenges as possible to overcome. Nurses are well suited to fill a coaching role and support
chronic disease management, as they merge clinical knowledge with a person-centered
approach to health.

The health tracking technologies used in the study provided a wide range of opportunities
for generating awareness, motivation, learning, and improved decision-making related to
health. Many individuals are open to remote monitoring; in a recent weight loss trial, over
80% of participants identified the ability to track their data online and review data from a
health coach as the most helpful intervention components [32]. In our study, the nurse coach
had access to participant-generated data which could be used to provide objective feedback
to the participant. Pairing patient-generated data with feedback from a healthcare
professional has been identified as essential for interventions that incorporate technology to
support diabetes health [22, 33]. As remote and personal health tracking technologies are
increasingly ubiquitous and validated, the ability to integrate technology and
patientgenerated data more fully into the existing healthcare workflow brings multiple
opportunities to support individuals in achieving better health.

The strength of this study is the comprehensive review of nurse coaching notes and
participant reflections for study participants with diabetes who received a technology-
enabled person-centered intervention aimed at health improvement. The participant-nurse
coaching data allowed us to analyze how individuals approached behavior change, worked
through barriers, and provided insight into how participants viewed the results of their
efforts. This study also has several limitations worth consideration. First, success was
analyzed based on self-report and we have not correlated individual perceived success to
success as defined within the larger trial results. Second, because the study is descriptive, we
are unable to determine gradations of success. Third, a portion of the analysis was based on
nursing documentation, which may introduce some bias, as the notes provide a summary of
the coaching encounter and are somewhat subjective. Finally, as all participants received the
combined technology-coaching intervention, it was not possible to determine which
component had a greater impact on supporting health changes. However, the coaching notes
and surveys suggest the impact of the components varied for different participants and may
have changed over time.
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4.2. Conclusion

Our results suggest participant experiences of success in diabetes are more robust than the
traditional A1C-based model. This study highlights how health technology paired with nurse
coaching, can assist patients to achieve a range of successes in diabetes management through
goal setting, health tracking, and resolving barriers impacting change. It is important to note
that of the five different types of success experienced by participants, four were not direct
clinical outcomes. This finding demonstrates that individuals are experiencing important
gains outside of conventional outcome measures.

4.3. Practice Implications

While AL1C is an important indicator of risk for diabetes-related complications, when
healthcare providers focus on A1C as the sole indicator of diabetes management success,
important changes and incremental steps toward health improvement may be overlooked or
undervalued. Patient successes should be recognized to support outcomes that matter to the
individual. Nurse coaches can be a valuable addition to the care team to support individuals
living with diabetes to actively engage in their self-management and make health
improvements.
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HIGHLIGHTS

. A person-centered approach measures success in diabetes control in relation
to individual goals.

. Broader definition of success includes making positive personal changes to
manage diabetes.

. Nurse coaching and technology support goal setting, health tracking and
resolving barriers.

. Success types: change in behavior, mindset, engagement, physical/emotional

health, indicators
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Overall Reflection Notes

Overall Technology Use & Reflection

Additional coaching reflections/comments:

Figure 1.
Nurse Coaching Documentation Sample

Page 14

Overall Behavior Change: Ms. XXX expressed that
since beginning in the study with fitness tracker
and coach 3 months prior, she has made
considerable improvements in her physical
ability. She identified that currently she walks
faster, hardly needs to use cane anymore, clothes
fit better, small amount of weight loss, improved
muscle strength, increased stamina, decreased
fatigue and positive change in mental health. She
also noted that she didn't realize how she had

let herself slip and it was the kickstart [she]
needed to put more structure to what she wanted
to achieve and participating in the program made
it easier to accomplish.

Discouraged that watch could not accurately track
her steps given her low level of mobility. Found
solution of tracking "activity minutes' at gym by
using workout function.

She identified the following factors helped
facilitate her success: started at gym, coach
check ins, noting what was useful/not useful with
watch, track physical progress.
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“I feel stronger... I am able
to do more, my arms are in
better shape, so physically 1

or a portion

“Before I was always too busy, but
now [ take those extra minutes in
between chores ... to go for my walk

ofit.”

Change in
health

look like I'm more fit and 1
feel more fit because I can
do a lot more stuff outside.’

behaviors

1

Changein
physical or

Cha

emotional
health

Types of Success
Experienced in
Diabetes

Changein
engagement
with
healthcare
resources

Changein
health
indicator

mindset or

awareness

“I feel more motivated
and knowledgeable in
trying to improve my
health.”

ngein

“Until I started wearing
the tracker, I didn't
realize how inactive I
had been, and

unfortunately, still am.”

“When I started the study 1
weighed 250. Now I am 220.
My morning blood sugar was
around 250, now it is

“I did go to the diabetes class
the other night and it was a
great class.”

routinely around 100.”

Figure 2.
Types of Success Experienced in Diabetes
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Table 1.
Participant demographics and characteristics
Characteristics
Age, mean (SD) 59.6 (11.2)
Gender, 1 (%)
Male 68 (52.3)
Female 62 (47.7)
Ethnicity, 7 (%)
Hispanic or Latino 19 (16.2)
Non-Hispanic 98 (83.8)
Race, 1 (%)
White or Caucasian 76 (59.4)
Black or African American 19 14.8)
Asian 11 (8.6)
Other 22 (17.2)
Education, 7 (%)
8t Grade or High School 9 (6.8)
Some College or Associates 68 (51.5)
Bachelor or Graduate degree 55 (41.7)
# of years living with diabetes, Median (IQR) 9(3,15.5)
Self- Reported Health Status, 7 (%)
Excellent or very good 26 (19.7)
Good 59 (44.7)
Fair or poor 47 (35.6)

Diabetes has been in ‘good control’ for more than 6 months, 7 (%) 36 (27.5)

Able to go for at least a 15 min walk, 77 (%)

84 (63.3)
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