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Abstract

Suboptimal regimen adherence among youth with type 1 diabetes (T1D) is a common challenge
for patients, families, and providers. Motivational interviewing (M) is a brief communication
style designed to elicit intrinsic motivation and strengthen commitment to behavior change goals.
As pediatric M1 research expands, a critical review of its evidence base and applicability to
promote adherence behaviors for youth with T1D is needed. This review introduces the core tenets
of Ml and clinical applications in T1D, synthesizes the existing Ml research in T1D, and discusses
the next steps in MI research. Overall, mixed results for Ml interventions in T1D reflect variations
in research study design and clinical implementation. Targeting adherence rather than glycemic
outcomes typically demonstrates greater results, highlighting the promise of Ml to facilitate
meaningful and enduring improvements in youths’ T1D adherence behaviors.
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Introduction

Despite rapid advances in medical regimens and health technology designed to optimize
glycemic control, suboptimal diabetes adherence continues to place youth with type 1
diabetes (T1D) at risk for acute and chronic complications. Health care providers play a
major role in helping patients and families integrate complex and multidimensional diabetes
care behaviors into daily life. Well-intentioned, experienced providers may respond to
youths’ adherence difficulties by giving advice on simple steps to improve glycemic control
or by emphasizing how repeated high or low blood sugars can lead to serious health
consequences. When patients are motivated and ready to make changes, such traditional
interventions may lead to successful behavior change.

However, instead of accepting and implementing these thoughtful suggestions, many times,
patients respond to such approaches with “yes, but....” The more the provider argues for
behavior change (e.g., “If you started checking your blood glucose before you go to bed, you
could prevent overnight lows and feel better in the morning™), the stronger the patient argues
against change (e.g., “Yes, but I’'m too exhausted to remember to check before I fall
asleep”), leaving both parties feeling “stuck.” Whether the scenario relates to challenges
with blood glucose monitoring, insulin bolusing, carbohydrate counting, or physical activity,
most health care providers have felt at one time or another that they have tried all of the
tools in their toolbox, yet they still cannot help certain patients change their behavior. On the
one hand, the provider may feel frustrated, helpless, and burned-out; and on the other hand,
he or she may be interested in learning new approaches to promote diabetes adherence.
Motivational interviewing (M) is one approach designed specifically to help providers
facilitate health behavior change [1ee].

Over three decades of research have demonstrated that M1 is an effective approach to
improve a range of health behaviors [2]. With roots in alcohol abuse and addiction treatment
[3], MI has been implemented with adults to improve adherence to medical regimens,
increase physical activity and improve dietary intake, and has resulted in improvements in
medical/ biological outcomes (e.g., reductions in weight/BMI among adults with obesity and
in Alc among adults with type 2 diabetes) [2, 4+, 5-7].

More recently, MI has emerged in work with pediatric populations. The first and only meta-
analysis of MI to promote health behavior change for multiple pediatric populations to date
reported a small yet significant effect size across pediatric chronic conditions (g=0.282)
[8+¢]. Reviews of this growing literature [4e, 9—11] present mixed evidence of the benefits of
MI to promote pediatric health behaviors including smoking cessation [12, 13], reductions in
substance use [14, 15] and high-risk sexual behavior [16], and improvements in overweight
and obesity-related behaviors relating to nutrition and physical activity [17-21] as well as
adherence to medical regimens for HIV [22, 23] and asthma [24, 25]. There is also
preliminary support for Ml to promote youths’ management of T1D [26, 27, 28e, 29].

As integration of Ml into clinical and research endeavors continues, there remains a need to
evaluate its relevance to the care of youth with T1D. Thus, the goals for the current review
are to (1) describe MI and demonstrate clinical applications for treatment of youth with
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T1D, (2) review the evidence base of Ml interventions promoting behavior change among
youth with T1D, and (3) discuss “lessons learned” from previous MI research with other
pediatric chronic conditions to inform future directions for MI with T1D populations.

Overview of Motivational Interviewing

Motivational interviewing (M) is defined as a collaborative conversation style that elicits
intrinsic motivation and strengthens commitment to behavior change goals [1e¢]. The
following description of Ml is illustrated by examples relating to the case of Jack, an
adolescent male with T1D presented in Fig 1. Feelings of ambivalence, or having strong
reasons for and against change, often precede one’s decision to make behavior changes
[1ee]. This approach is described as “patient-centered,” in that providers guide patients to
explore and resolve ambivalence about behavior change by evaluating the patient’s own
perceived pros and cons of change in relation to their current lifestyle. For instance, Jack’s
provider may ask, “What are the good things about your current routine of not checking
your blood glucose before you go to bed?” After reflecting and validating his responses, his
provider may then ask, “What are the downsides of missing your bedtime blood glucose
check?” or “What would be the benefits, if any, to start checking your blood glucose before
bed?” This approach enables Jack to verbalize his current ambivalence about nighttime
blood glucose checks as well as argue for his own reasons for change. For example, Jack
may respond to the provider’s prompts in the following ways relating to cons, “It’s really
hard to remember because I’m so tired by the time | get ready for bed” and pros, “My mom
may stop nagging me if | started checking before bed.” Importantly, a key tenet of Ml is that
the provider does not assert his or her own reasons for Jack to make a behavior change or
emphasize the reasons voiced by Jack’s parents. Rather, the provider’s role is to evoke
Jack’s intrinsic reasons for change and eventually, once Jack is ready, his own ideas for goal
setting and planning [30e°].

The collaborative partnership between patient and provider in MI represents a paradigm
shift away from authoritative and educational styles traditionally used to improve health
behavior in health care settings. Instead, MI asserts that the patient has the ability and
responsibility for choosing to change his or her own behavior and the provider supports the
patient’s autonomy in this decision [1ee]. For instance, Jack’s provider may say, “Ultimately,
it’s up to you whether or not you choose to check your blood glucose before you go to bed.”
Providers use universal communication skills such as open-ended questions and reflective
listening to empathize with the patient’s current experiences and affirm the patient’s
strengths, resources, or achievements. For instance, “Jack, you’ve told me how busy you are
and it’s tough to remember one more thing like checking your blood glucose before you go
to sleep” or “Your health is important to you and you already do so many things to take care
of your diabetes during the day.”

The four core processes of MI are engaging, focusing, evoking, and planning [1e¢]. First,
“engaging,” or developing the therapeutic alliance, is used to communicate understanding
and acceptance of the patient’s experience. Second, “focusing” is a process where the
provider collaborates with the patient to set an agenda and concentrate on a target behavior
change goal selected by the patient. Jack’s provider may ask, “Jack, there are lots of topics
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we could talk about today, such as checking your blood glucose more at bedtime, taking
your insulin 30 min before school lunch, or making sure you have the diabetes supplies you
need before soccer practice. Which would you like to start with?” The provider guides Jack
towards specific targets while giving him a choice of where to begin. Third, the provider
evokes or elicits patient-identified arguments for change through prompting such as, “Let’s
look three months down the road and imagine that you were checking your blood glucose
before bed regularly. What might be different?” When the provider pushes for behavior
change without exploring the patient’s ambivalence, the patient naturally pushes back by
defending their current behavior. In contrast, the MI approach acknowledges the patient’s
“sustain talk” or reasons for not changing (e.g., “I’ve already tried everything to help me
remember to check my blood sugar before bed, but I just can’t do it”), while eliciting and
strengthening “change talk” or statements of reasons and commitment to change (e.g., “I
guess it would be nice not to argue with my mom first thing every morning when she
realizes | forgot to check before | fell asleep™). During the “planning” process, the provider
helps the patient negotiate a plan for change by setting goals, helping the patient consider
various options for change, deciding on a plan, and eliciting commitment to follow through
with behavior change. Importantly, the MI process of planning may resemble other goal
setting and problem-solving techniques widely used in patient counseling. Once Jack is
ready, his provider may transition into planning with comments such as, “What is your next
step?” or “Tell me about some strategies you have used in the past that have helped you to
check your blood glucose before bed.”” Of note, the planning process from the MI approach
differs from other approaches in that the decision to initiate planning is contingent upon the
patient’s readiness to make behavior changes [1¢]. In MI, providers constantly evaluate the
patient’s readiness to change to guide the movement between these four core processes.

Change Targets for Type 1 Diabetes

Consistent with the principles of M, this approach is implemented to promote specific,
targeted health behavior change [1e¢], yet significant effects have also been detected for
medical/biological outcomes as well among diabetes populations (e.g., decreased Alc,
weight loss) [2, 4e, 5, 6]. Given the complexity of T1D regimens, it may not be feasible or
effective to address multiple health behaviors in a single interaction. Agenda setting is a
common Ml strategy especially when working with children and adolescents, to empower
the patient to pick which target(s) he or she wants to focus on during a clinic visit [30ee]. As
described earlier, Jack’s provider may provide or elicit several options of potential
behavioral change goals based on clinically relevant topics, while supporting Jack’s
autonomy in selecting a starting point. Setting goals from an M1 approach differs from
traditional approaches as the process begins when the patient demonstrates readiness and
focuses on eliciting the patient’s ideas for behavior change. Prior to providing helpful
suggestions, the provider may ask, “Jack, what ideas do you have, if any, that may help you
reach your goal of checking more consistently before you go to sleep?”” Table 1 presents
examples of common diabetes-related behavior goals for which M1 may be a useful
approach to help facilitate patients’ behavior change.
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Developmental Considerations of Ml for Youth with T1D

To date, the majority of MI interventions for youth with T1D have targeted adolescents, due
perhaps to well-established declines in adherence and glycemic control [31-33]. Ml is
especially appropriate during adolescence, a period characterized by establishing
independence and autonomy and by pushing away or resisting authority figures [11, 30e¢].
Feelings of ambivalence often accompany this transition from childhood into adolescence
[34]; thus, MI may be an effective approach to improve self-efficacy and address youths’
ambivalence towards self-care behaviors in the process of improving overall diabetes
adherence. Because change is often preceded by ambivalence [1e], integrating Ml early in
such transitions may be most effective.

In addition to adolescence, MI may be an appropriate approach to promote adherence
behaviors during the transition into young adulthood. Young adults take on increasing
responsibility and independence and are faced with decisions regarding their lifestyle and
related health behaviors, often with less daily involvement of family members [35]. This is
also a period of documented risk for suboptimal adherence and glycemic control, and
extended gaps between clinic visits are common [36, 37]. MI may be a helpful approach to
resolve ambivalence about taking on greater diabetes responsibility amidst changes in many
life domains, including the transition to the adult health care setting. Further, Ml may
facilitate patient-centered discussions to help identify how patients prioritize diabetes care in
the context of multiple competing demands and interests.

Evidence Base of M| Interventions for Pediatric T1D

Although there are few randomized controlled trials (RCTs) of MI which target diabetes
adherence in youth with T1D, research suggests the potential of this approach to facilitate
positive behavior change [26, 27, 28, 29]. The recent meta-analysis reported Ml
interventions with pediatric T1D populations yielded greater effect sizes (g=0.914, large)
compared to Ml interventions across pediatric populations (g=0.282, small) [8+¢]. MI
interventions to promote behavior change across pediatric populations were most effective
when completed with youth and parents together (g=0.586, moderate), reflecting the value
of intervening on the family rather than individual level (g=0.257, small) [8¢¢], although
supporting youth autonomy while eliciting family engagement appropriately may be
challenging [38]. The number of sessions was not related to behavior and medical/biological
outcomes, suggesting brief Ml interventions (one to four sessions) with youth and families
yield adequate effects on behavior change. The following sections describe results and
lessons learned from previous Ml studies in T1D, including those with mixed or null results.

Stand-Alone MI Interventions for T1D Adherence—One early pilot study and
corresponding RCT compared an M1 intervention (four to six sessions over 12 months) with
non-directive educational support [26, 27]. Participant-driven MI sessions were comprised
of a menu of strategies, exploration of ambivalence, discussion of costs and benefits of
behavior change, and collaborative goal setting. The mean Alc for MI participants was
significantly lower than control participants upon completion and 12 months post-treatment
when controlling for baseline Alc. Specifically, Ml participants’ mean Alc declined 0.6 %
from baseline to intervention completion and maintained this decline 12 months post-

Curr Diab Rep. Author manuscript; available in PMC 2015 May 28.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Powell et al.

Page 6

treatment, whereas control participants’ mean Alc increased 0.2 % at intervention
completion and decreased 0.1 % 12 months later. M1 participants reported increased levels
of life satisfaction and positive well-being and decreased anxiety levels and disease burden.
Additionally, the MI group reported stronger beliefs that their own participation in diabetes
management would lead to prevention of complications. Consistent with what Ml
practitioners refer to as the “spirit of MI” [1e¢], Channon and colleagues [27] supported
youths’ autonomy and self-efficacy both within session and in the study design by
empowering youth to select the frequency and location of Ml sessions. Although they
reported improvements in constructs traditionally related to agents of change in Ml such as
self-efficacy, these were not related to improvements in Alc. Thus, it remains unclear
whether or how the core components of Ml (e.g., supporting autonomy and self-efficacy)
impact glycemic control. A plausible mechanism of this link would be improvements in
adherence behaviors, yet these intermediary diabetes care behaviors were not reported in
initial M1 studies for youth with T1D.

MI within Multicomponent Treatments for T1D Adherence—L.iterature suggests
Ml is effective when integrated into existing treatment programs or combined with other
evidence-based approaches [7, 39]. Yet, there remains a need for implementation guidelines
to inform the process of integration with other approaches. The recent meta-analysis of Ml
interventions with pediatric populations determined no significant difference between stand-
alone (g=0.324, small) compared with integrated MI interventions (g=0.224, small),
although the effect size for stand-alone Ml intervention was larger [8¢]. While this may
suggest that Ml for pediatric health behavior change is more effective when delivered
independent of other treatments, this finding may also emphasize the lack of guidelines and
need for further examination of how to successfully integrate treatment with pediatric
populations. One perspective from Naar-King and Suarez [30e¢] is, “MI provides the
platform for a good therapy process regardless of the specific intervention framework you
may be using” (pp 77).

An early study by Viner and colleagues [29] piloted a non-randomized multicomponent
motivational intervention targeting youth with Alc >8.5 %. Self-selected participants
completed 6 weekly group sessions which incorporated components of externalization of
diabetes, addressing ambivalence and commitment to change, solution-focused goal setting,
and cognitive-behavioral problem-solving strategies. Intervention participants demonstrated
significant declines in Alc of 1.5 % 4 to 6 months post-treatment relative to no significant
changes in control participants’ mean Alc. Overall improvements in glycemic control were
partly maintained, yet group differences were no longer significant 1 year post-treatment.
Unique to this pilot study, participants’ readiness to change was evaluated prior to treatment,
although no relation was detected with changes in Alc. Future intervention programs with
larger samples may implement a similar evaluation to determine how an individual’s
readiness to change may moderate timing and utility of Ml interventions for behavior
change outcomes.

Stanger and colleagues [28¢] integrated MI with cognitive-behavioral therapy (CBT) and
family-based contingency management strategies for youth with Alc =8.0 %. Fourteen
weekly family sessions were comprised of a menu of Ml intervention components, CBT
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functional analysis of adherence behaviors, and coping skills to improve decision making.
Parent-directed contingency management components included immediate positive or
negative consequences for blood glucose monitoring behaviors. Although not randomized,
results revealed significant decreases in Alc from 11.6 to 9.1 % upon completion of
treatment. Importantly, they detected significant improvements in diabetes care behaviors
via parent and youth report and electronic download of blood glucose meters. The use of Ml
with patients with a history of adherence challenges and related elevated glycemic control
demonstrates the potential benefits of implementing MI to address specific behavior targets.

MI Interventions Delivered by Health Care Providers—Earlier Ml research across
health populations often involved mental health practitioners providing Ml interventions
[26, 27, 28+]. However, MI clinical and research trends have shifted towards training health
care providers in MI to empower their patients to make health behavior changes. One RCT
delivered by diabetes educators compared M1 with structured diabetes education (SDE) for
youth with non-optimal glycemic control (Alc =9 %) [40]. Diabetes educators demonstrated
adequate MI fidelity after brief MI training. In contrast to hypotheses, Alc was significantly
lower among participants in the SDE group 6 months post-treatment compared with those in
the MI group. No differences in self-reported diabetes care behaviors, depressive symptoms,
or quality of life were detected for either group post-treatment. Wang and colleagues [40]
concluded that brief MI without educational content does not necessarily lead to improved
glycemic control. Such results reinforce recommendations that MI may be most useful as a
way to enhance other behavioral interventions, rather than to serve as a stand-alone
intervention. As noted by the authors, level of motivation and diabetes knowledge were not
evaluated pre-post treatment, and thus, it remains unclear how additional educational content
delivered to the SDE group related to changes in Alc.

An important component of Ml interventions is the training of providers to effectively and
appropriately use Ml in their clinical care. Robling and colleagues [41] examined both
provider training and fidelity to M1 in relation to patient outcomes. This study evaluated the
effectiveness of training pediatric endocrinology health care teams in an Ml-informed
consulting approach supporting youth self-efficacy for diabetes management. Contrary to
hypotheses, training health care teams had no effect on Alc outcomes 1 year post-training.
This study presents evidence of feasibility for large-scale Ml training of a range of providers
including physicians, nurses, and dieticians. Null results for patient outcomes indicate the
need to further refine the MI training process in order to provide ongoing evaluation and
support to health care providers as they use M1 in practice. Given the early stages of Ml
training specifically with endocrinology teams [42], continued work is needed in this area to
improve training approaches and eventually patient outcomes. The literature of training
health care providers in M1 within a clinical context may provide insight into ways to
improve provider fidelity and patient outcomes for future Ml research studies [43—-45].

Future Directions of Ml Interventions to Promote T1D Adherence

Although MI interventions to promote pediatric health behaviors are in the early stages,
approaches and treatment targets from other pediatric populations may inform future
directions of MI for youth with T1D. Specifically, we present innovative applications of Ml
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drawn from intervention literature of youth with obesity and HIV, and discuss the relevance
to future Ml interventions in T1D.

Pre-treatment M| for Engagement and Retention—Emerging research of Ml
interventions with pediatric obesity populations has demonstrated benefits in improving
several health behaviors relating to nutrition and physical activity [17-21, 46]. Yet, across
treatment approaches, few obesity interventions of any type detect significant long-term
reductions in BMI relative to control groups [47], due in part to high attrition rates for
comprehensive obesity treatment programs [48]. To address engagement and attrition
problems in treatment for obesity, Bean et al. [49¢] investigated the efficacy of a two-session
MI intervention within a multidisciplinary adolescent treatment program at weeks 1 and 10,
time points associated with high rates of attrition. Compared to controls, Ml participants
remained in treatment 8 weeks longer and had greater overall adherence to treatment visits
(e.g., dietician and behavioral support visits) 3 and 6 months after enrollment.

Bean et al. [50] describe further innovative applications of Ml to enhance participation in
existing obesity treatment programs for parents of children with obesity. They implemented
two M1 sessions (one via telephone and one in person) upon completion of a telephone
eligibility screening and after program orientation to determine if preparation and addressing
pre-treatment ambivalence about behavior change may enhance treatment engagement and
outcomes. Results from this RCT will be published upon study completion. Collectively, the
use of MI pre-treatment or at enrollment may enhance participation in existing
comprehensive treatment programs for youth with T1D with both clinical and research
contexts [7, 51].

MI and mHealth—Youth living with HIV is another pediatric population in which Ml
interventions are emerging. Suboptimal adherence to antiretroviral treatment (ART) places
youth with HIV at risk for significant long-term consequences of viral suppression and
fewer effective treatment options; thus, innovative Ml applications target initiation of ART.
Naar-King and colleagues have evaluated both in-person and computer-based Ml
interventions for youth with HIV [22, 23]. First, a four-session in-person Ml intervention
demonstrated improvements in viral load 6 months post-treatment relative to a control group
[22]. Recently, Naar-King and colleagues piloted a two-session computerized Ml
intervention to promote adherence with youth recently initiating ART, which also yielded
promising effects for decreased viral load and improvements in self-reported medication
adherence [23]. The use of MI at initiation of new medical regimens and the use of
computer-based intervention approaches are two components that may inform further Ml
interventions with T1D populations.

Advances in medical technologies such as continuous glucose monitors or insulin-bolusing
software for insulin pumps are promising, yet underutilized tools among youth with T1D
[52, 53]. Thus, using MI while introducing or discussing possibilities of such devices with
patients may promote greater implementation and long-term use compared with traditional,
information-based approaches. Further, MI interventions may enhance patients’ use of
existing text message programs and smartphone applications designed to improve daily
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adherence behaviors by supporting youths’ self-efficacy and autonomy in individualizing
mHealth programs to their daily life.

Conclusions

The body of evidence continues to grow for using Ml to promote adherence behaviors in
youth with T1D across multiple developmental transitions. Given that Ml is guided by
youths’ personal characteristics, motivations, and perspectives, Ml is particularly well suited
for use during periods of shifts in diabetes management behaviors, such as adolescence and
young adulthood or during changes in the diabetes management regimen. Previous literature
has yielded mixed results for MI’s efficacy, so the future of Ml research in T1D will need to
focus on targeting health behaviors rather than medical/biological outcomes and on
standardizing methods of MI training and fidelity. Moreover, in the value-driven economic
climate of today’s health care system, cost-effectiveness studies to demonstrate the clinical
and ultimately fiscal benefits of brief MI interventions will be necessary. As the clinical
delivery of Ml interventions becomes increasingly focused on health care providers, it may
be beneficial to incorporate Ml training into standard medical, nursing, or certified diabetes
education curricula. Whether in a research or clinical context, ultimately, it is up to
individual providers to choose whether or not to integrate M1 into their daily care of
patients.
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“Jack still isn’t checking his blood sugar before he goes to bed and he’s been
waking up high most mornings. | keep telling him it’s not that hard to remember
and | even bring him his meter and remind him to check every night, but he just
won't do it. | wouldn’t be surprised if his A1c was now 9%.”

-Mother of a 15-year old male with type 1 diabetes

Fig. 1.
Case example
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Table 1

Examples of diabetes behavior targets for Ml intervention

Health domain

Specific behavior goal

Diabetes adherence

Regimen changes

Nutrition

Physical activity

Diabetes responsibility

Increase blood glucose monitoring at specific times (e.g., weekend mornings) or challenging situations (e.g., out with
friends)

Keep blood glucose logs or download blood glucose information regularly and bring logs to clinic for review
Administer insulin 30 min prior to meals

Count carbohydrates for accurate insulin dosages

Decide whether to start using an insulin pump or a continuous glucose monitor

Make healthier food choices
Increase fruits and vegetables
Plan ahead for holidays or events (e.g., Halloween, birthday parties, sleepovers)

Carry fast acting carbs when exercising
Tell a coach or team members about diabetes
Increase daily physical activity

Transfer and uptake of developmentally appropriate responsibility for specific diabetes task from parent to youth
(e.g., pump site changes, ordering diabetes supplies, scheduling clinic appointments)
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