STUDY PROTOCOL

Study Title: FL3X: Randomized Clinical Trial

Principal Investigators: Elizabeth J Mayer-Davis, PhD
The University of North Carolina at Chapel Hill
Chapel Hill, NC

Michael Seid, PhD
Cincinnati Children’s Hospital Medical Center
Cincinnati, OH

David Maahs, MD, PhD

Stanford University*

*as of September 2016
Version: November 2017

Funding:
National Institutes of Health/NIDDK, 1UC4DK101132
Helmsley Charitable Trust support for continuous glucose monitoring data collection



CONTENTS

i o Lol W 1Y I UL a0 4 g | VU 1
2. Background and SIgNIfICANCE ......ccuuviiiiee ettt e e e e e estbbee e e e e e e estabaeeeeeeeseabsbaaeeeeeeennnes 5
B AU Lo (VA ] o1 =Tord YT SO UPRTPPRNE 7
Y N B =T of g o) o [0 o LY 8
5. Selection & ReCruitMent Of SUDJECLS .....ccccuiiiiiiiiie ettt e e e e e ar e e e e st e e e s e nreeeeas 9
(ST e o Tol T ey @] o) =Y [ 11 =4 o] o Y=Y o | S 11
7. RANAOMIZALION ..ttt ettt ettt et e st e s bt e sabe e sabeesabe e e ateesabeeebeeesabeesabeesabeeesareesanes 12
8. Standardized MEaSUIEIMENTS ......cccueiiiiieiieeetee ettt s et sae e e s be e s sne e e sareesareesneeesareesareeennes 13
8a. Standardized Measurements for Primary OULCOME ........cceiiiiieiciiiiieee et e e 13
8b. Standardized Measurements for Secondary OULCOMES .......ccuueieeiiieeeciieee et et eree e e 13
8C. POtential MEdIators . ...cc.uiiiiiiieeeeee e e e st e s 13
8d. Intervention ACCEPLability .....ccveiiiiiie e rae e e 14
8. COSt EffECHIVENESS ...eeiiiieiiieeiee ettt ettt e st e e b e e be e e sareesbe e e saeeesaneesbeeeaneeesaneenas 14

2 01 =T T PSP PTOUPTOPRUPRROPRRRPRONt 14

9. FL3X INTEIVENTION tiiiiiiiiiiiiiiiiti e a e s a e s aas e s 18
9a. IMPOrtance anNd REIEVANCE ........eiiiiiiiieciee ettt e et e e e s ate e e e aba e e e eeabaee e enraeeeennees 18

o] T AXe =T o AV D I<T T o USSP PPPP 18
o G = = 1Y oSSR PURP 19
FL3X CRECK-IN ettt et et e st e s b e e s ae e e sar e e sar e e e ne e e sareesree s 19
Y QY=Y U - | RS 19
Session-by-session iNtervention OULINE ........cc.uiiiiiiie e 19

9C. INTErVENTION COMPONENTS ...etiiiiiieieiiiitete et ettt et e e et e e e e e saaebteeeeeeessaanbabeeeesssasssbeaaeeeessessnsnneees 21
MoOtivational INtEIVIEWING ... e e e e et e e e e e e s s arte e e e e e e e ssnrnreeeeeeessnanes 21
Problem-Solving SKillS Training ........ceceiiecciiiiiieee s eeecrer e e e e e s e e e e e e e s nbeae e e e e s seennnreeeeeeesesanns 22
Behavioral Family SYStemMS THEIAPY ....cccccuiiii ittt bae e s et e e e e are e e e eareeas 23
TOOIDOXES. ..t et b e r e et s ettt s b e bt e b re e rees 24
FHOEITEY ..ot eeeeeeeeeeeeees e e s e s e s s eeee e s e ese e s e e seeeses e et eee e eee et s eeseeseseenaseeeeneeee e 25

O 0] o1 o] I @oT oo 4 o] o H N TP U SOPUPPTOTOUSRIN 26
3 N =T o [=Te I o] Lo LYY A T J SRR 27
I TN Tl 1| =Y Y] U o VA N 1o o [ SUR 27
o T @0 T3 £ o | PSP P U OPRPR 27

i ol ¥ T o (o 10 o 72 | 1o o HEO TP PPR PP 28
11d. StAaNArdized IMEASUIES ......ceiueiriieiiieiieeite ettt ettt sttt et e bt e bt e bt e s beesmeesmeesaeeeaneenneeane 28

11e. EXtended INTEIrVENTION . ..ocooiiiiiiiiei et bbb e b ba b e bebababababsrasasnsnenees 29



IO = W a0 F= T b= T == 0 0 1= o | U 30

13, StatistiCal CoONSIAEIATIONS ......iitietieteeteeeee ettt s e s et ere e 31
SAMPIE SIZE ANU POWET ..ottt e e e e e etr e e e e e e e esbareeeeeeeeesaaraaaeeeeeessssbssaeesesssnnsrssees 31
) YA I Ao Y o T YAV PSP 32
IMIISSING DAt eeeeiiiiieiiiieeee ettt et e e e ettt e e e e s ettt e e e e e sa s aab et e e e eesesanbebeeaeessasabbaaaeesesssnnrraaeeas 33
14. Potential Risks, Discomforts, Inconveniences, & PreCautionS: .......coccvvviieeieiiiei i e 34
Protections @agaiNSt RISK .....c.uiiiciiiei ittt et e et e e e et e e e s eaea e e e esabaeeeessaeeeennraeeeanrneean 34
15, RiSK/BENETIT ANGIYSIS .cviiiuiiiiieiicte ettt ettt ettt ettt et e e tee e teeetbeeabeebeebeebeesbe e teestaestaesteesasesasesaseeans 37
16. Data Safety & MONItOING: v e e e st e e e s ae e e e sbee e s ssabeeeesneeeeenanees 38
(D) I 1V [ oV o] 1o V=N 38
L oY o 101 - 4 o [P UUPRRNt 38
AQVEISE EVENTS ..ottt ettt ettt st e bt e bt e b e e s b e e s bt e s bt e sheesatesanesan e e bt e reereeneen 39
Study Stopping Rules and RElated ISSUES ........ueiiicuiiiiiiiiec ettt ettt e e e aae e e e 39
16. Privacy & Confidentiality .....c.ceeeiciiiiiiiiie e e e e e 41

I (U o LY A T o =] 1T PR 43



1. EXECUTIVE SUMMARY

Effective diabetes self-management is key to maintaining euglycemia and reducing the
morbidities associated with type 1 diabetes mellitus (T1D). Despite this, adherence to the
complex regimen required to achieve optimal hemoglobin A1C (HbA1C) is inadequate in
adolescents with T1D. Attempts to improve diabetes adherence in adolescents through
technology', education 2, specific counseling approaches? including motivational interviewing
(MI) 467 and diabetes specific behavioral family systems therapy (BFST-D)?, have had mixed
results or are not immediately applicable to clinical practice. Thus, there is a critical need for a
diabetes self-management intervention approach that integrates the key elements of proven
strategies in a way that is of practical importance to clinical management and immediately
applicable and that is tailored to barriers to adherence for youth living with T1D. Our specific
aims are:

Aim 1: To test the efficacy of the FL3X intervention on the primary outcome of change in

HbA1c, and evaluate secondary outcomes of motivation and problem solving skills,

hypoglycemia derived from continuous glucose monitoring, self-management behaviors, risk

factors for diabetes complications, and health-related quality of life (HRQOL). Our hypothesis,
based on our preliminary data, is that the FL3X intervention will be clinically and statistically superior
to usual diabetes care with respect to our primary outcome at 18-month follow up.

Aim 2: To evaluate the cost of intervention delivery and, from the societal perspective, the
cost effectiveness of the FL3X intervention. We will measure the total cost of FL3X and, in a
comparison of FL3X to usual diabetes care, we will estimate cost per unit change in HbA1¢c and per
quality adjusted life year (QALY) using the Health Utilities Index (HUI). Our hypothesis is that FL3X
will be cost-effective.

Aim 3: To ensure practicality and immediate applicability of the FL3X intervention. We will
make available user-friendly versions of all intervention materials and related instructional manuals,
ensure the FL3X intervention is adaptable in a variety of clinical care settings, and develop strategies
to address reimbursement in the rapidly changing health care payment environment.

Figure 1.1 below shows our conceptual framework in which both motivational factors and
information lead to acquisition of the skills needed for adherence to diabetes self-management
recommendations. Further, a wide range of barriers to adherence exist that need to be
addressed in a pragmatic manner, with the youth able to problem-solve on a real-world, day-to-
day basis. The FL3X intervention is designed to address these key components, with an
approach that takes into account contextual factors at play that also can impact adherence and
outcomes.

Figure 3.1.1. Conceptual Framework
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The FL3X Adaptive Intervention (Figure 1.2) is designed to increase adherence to T1D self-
management including medical management (blood sugar testing and insulin dosing), diet, and
physical activity. FL3X relies on MI, and problem-solving skills training (PSST) as the basis for
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the counseling strategy, and creates a coherent integration across three key components of 1)
behavior family systems therapy focused on family communications and teamwork; 2)
individualized diabetes education in response to knowledge gaps relevant to behavioral goal
attainment; and 3) use of currently available communications technology to support behavioral
goal attainment through participant-defined reminders and motivational boosters, and/or peer
support. Expected outcomes include improved HbA1c, cardiovascular disease (CVD) risk
factors, and quality of life, mediated by improved diabetes self-management behaviors, and
improved family communications related to diabetes.

All FL3X intervention participants will receive “FL3X-Basic”, which is the initial 3-month
intervention that includes 4 sessions (40-60 min), supplemented with short additional contacts
(via text, email, or web-based communication) as needed. Thereafter, applying principles of
adaptive interventions, based on a decision rule using A1c values measured at defined
intervals, participants are iteratively assigned to “FL3X-Check-in” or “FL3X-Regular”, both of
which continue with Ml and PSST for the underlying counseling strategy. In FL3X-Check-in,
participants who are doing well (“responders”) will receive minimal ongoing support to reinforce
successful strategies through brief monthly “touch-base” contacts. In FL3X-Regular, those who
are “Regular-responders” will have a minimum of 3-4 in-person full-length sessions (40-60 min)
over each 6-month interval, with additional brief contacts as needed (e.qg., text, voice, or
internet). These sessions will utilize modules that expand upon the three key components of
FL3X-Basic (BFST, individualized diabetes education, and communication technologies in
support of behavioral goal attainment) and additional brief contacts as needed (e.g., texting).
This approach allows implementation of the best of the proven strategies, specific to the
needs of individual youth living with T1D, when the need exists.

To rigorously evaluate the efficacy of the FL3X Adaptive Intervention, we will conduct a
randomized clinical trial (RCT) of FL3X. Coordinated from the University of North Carolina at
Chapel Hill (UNC), the FL3X RCT will include a total of 250 individuals, randomized within each
of 2 sites that participated in the FL3X Basic Pilot (University of Colorado Denver, Barbara
Davis Center for Childhood Diabetes; and Cincinnati Children’s Hospital Medical Center,
Division of Pediatric Endocrinology). Participants randomized to intervention will receive the
FL3X intervention as described. Those randomized to the control condition will receive their
usual diabetes care.

All participants will also receive a Health Summary that is comprised of key clinical (e.g.,
HbA1c, lipid panel, BP, weight status) and behavioral (e.g., dietary intake, physical activity)
information collected during the standardized measurement visit at baseline, 6 and 18 months.
Control participants will be encouraged to share this information with their providers and to go to
their providers with any specific questions. Control and intervention participants will be followed
for 18 months.
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Figure 1.2 Summary of the Flexible Lifestyles (FL3X) Adaptive Intervention

All study participants receive standardized measurements at baseline and 3, 6, 12, and 18 months after the baseline visit.
Participants will be assigned to “FL3X Regular” or “FL3X Check-In" based on results of the HbAlc test obtained at the 3, 6, and 12
month measurement visits, and thus can move between these intervention intensities throughout the intervention period.
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*Responder/Regular-responder status is assigned after each measurement visit at 3, 6, and 12 months, based on participant’s most
recent change in HbAlc. Responders defined as participants with 7.5 < HbAlc < 9 with a drop of 2 0.5, or HbAlc >9 with a drop of 2 1.
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The primary outcome will be HbA1c as a measure of average glycemia over the prior 6-8
weeks. Secondary outcomes will include additional measures of glycemia, CVD risk profile,
motivation, problem solving skills and health-related quality of life. Potential mediators include
the diabetes self-management knowledge and behaviors and diabetes-related family
communication. We will also evaluate the intervention cost and, from a societal perspective,
cost effectiveness in terms of dollars per quality-adjusted life year gained.

Details of all study procedures are documented in the Manuals of Procedures (MOPs):
¢ Recruitment and Retention MOP
e Standardized Measurement MOP
e Intervention MOP
e Control MOP

Study organization and governance The Study Steering Committee is comprised of the
Executive Committee plus the chairs of the Working Groups. Decisions are made by consensus
of the Steering Committee, with formal approval needed for any modification to the protocol, and
for approval of papers using FL3X data. Formal approval is established by majority vote, in
which voting members of the Steering Committee include the Principal Investigator of the
Coordinating Center and Principal Investigator of each clinical site, the NIDDK project scientist,
and the lead statistician. Other roles of the Steering Committee include maintaining quality
control and streamlining data management.

Figure 1.3 Overview of executive committee and workgroups (Voting members denoted with an asterisk (*))

EXECUTIVE COMMITTEE

DSMB
Co-Chairs: Mayer-Davis*, Seid*, Maahs*

Members: Driscoll, Hunter*, Thomas*, Standiford, Bishop

|

|

|

|

|

Recruitment & Intervention Data Data Analysis Publications & Clinical Cost and
Retention Workgroup Management Workgroup Presentations Oversight Scalability
Workgroup Chair: Seid and Quality Chair: Crandell* Workgroup Workgroup Workgroup
Chair: Standiford Workgroup Chair: Dolan Chair: Maahs Chair: Songer
Chair: Mayer-
Davis/Akers

Version 11/2017

Page 4




2. BACKGROUND AND SIGNIFICANCE

Interventions to improve metabolic control of T1D are important to address risk for
debilitating, microvascular complications®. Moreover, among youth with T1DM, coronary artery
disease occurs earlier and is associated with higher mortality than in the general population 011,
Daily diabetes self-management presents a tremendous challenge. The proposed work will
build upon our successful R21 pilot of FL3X Basic to advance a clinically applicable approach
towards sustainable improvement in diabetes self-management behaviors and clinical
outcomes, potentially improving the health and extending the lives of many tens of thousands of
youth.

Table 1. Percent” of T1D Youth Adolescents with T1D have poor glycemic control,
(n=3947) with poor glycemic control especially those socio-demographically at risk. In our
%i’?lcstﬁf;’(/:i)t SEARCH for Diabetes in Youth study (Mayer-Davis,
NHW (n=2983y) 1231 SEARCH co-chair), among 3947 T1D youth, 17% had poor
AA (n=355) 355| glycemic control (A1c> 9.5%) '? and disparities were striking
Hispanic (n=440) 27.3 according to several socio-demographic characteristics.'®
Insurance (Table 1). Youth of minority race/ethnicity also had worse
;Z‘é?ézignff;eﬁgare (7=666) ;g:g CVD risk profiles than non-Hispanic white (NHW) youth ™.
Family Structure Youth using insulin pumps had the lowest A1C and fewest
Two-parent (n=2623) 12.2| hospitalizations. However, youth of minority race/ethnicity
Single-parent (n=1126) 24.6 | and those from single parent households or from families with
“Percents do not sum to 100 lower income, or whose parents had lower educational

because only selected sub-groups of

interest are shown attainment were significantly less likely to be on insulin pump

therapy (all p<0.001'%). Worse health-related quality of life
(HRQOL) was associated with an A1c value of at least 9%, more comorbidities'®, and with
depressed mood '7. Finally, minority youth and those with lower income reported more barriers
to care than their counterparts.

Diabetes Management Requires High Levels of Adherence. Insulin delivery is either via
multiple insulin injections daily or insulin pump technology® '°, informed by self-monitored blood
glucose (SMBG). Average glycemia correlates inversely with the number of blood glucose (BG)
checks daily 22, Mayer-Davis et al have shown that dietary intake of youth with T1DM is high
in fat, and low in fiber, fruits and vegetables compared to recommendations 22. Although higher
physical activity has been associated with lower HbA1c and lower cholesterol 23, less than 50%
of T1D youth meet current standards for physical activity?*. Others have similarly shown sub-
optimal health behaviors among youth with T1D?5 26, There is a substantial gap between
ideal and actual adherence to the complex regimens required for optimal health in T1D.

Attempts to improve adherence in adolescents through technology?’, education 28 2%, specific
counseling approaches® including motivational interviewing (Ml) 31-337 and diabetes-specific
behavioral family systems therapy (BFST-D)34, have had mixed results or are not immediately
applicable to clinical practice. Figure 1.1 showed our conceptual framework in which both
motivational factors and information lead to acquisition of the skills needed for adherence to
diabetes self-management recommendations. Further, a wide range of barriers to adherence
exist that need to be addressed in a pragmatic manner, with the youth able to problem-solve on
a real-world, day-to-day basis. The FL3X intervention is designed to address these key
components, with an approach that takes into account contextual factors at play that also can
impact adherence and outcomes.
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Implementation as an Adaptive Intervention Sapienza and Masten % recently highlighted
the importance of individual differences among youth in their response to stimuli, including
interventions, and emphasized the need for research related to strategic timing and targeting of
interventions. Adaptive interventions use a priori decision rules to define participants who, at
pre-determined points during the course of the intervention period, are assigned to receive
alternative treatment components. In this way, the intervention is designed to address the
specific needs of those defined as “responders” or “non-responders” 6. Initially, all participants
are exposed to a “first-line therapy”. Then, after a defined period of time, “tailoring variables”
are measured and used to define the “responders” and “non-responders”. Typically, responders
are assigned to maintenance of the first-line therapy, while non-responders are assigned to
some type of intensified therapy. This process mimics what commonly occurs in clinical
practice (sometimes termed “stepped care” 37). Adaptive interventions have been successfully
implemented in the context of youth 38 3° and adult behaviors 442 43, There are three major
advantages to adaptive, rather than traditional fixed, interventions 44 . First, the adaptive
intervention may reduce potential negative effects of an inappropriate intervention schedule.
For example, for youth who are doing well, continuing the same intensity as that needed for
other youth may result in boredom and may generate a negative view of the intervention.
Second, adaptive interventions may optimize cost effectiveness by reducing unnecessary
expenditures on intervention components that are not needed by youth doing well. Third,
adaptive interventions may vyield increased overall potency because youth who are not
progressing well are identified efficiently and systematically for enhanced intervention. The
FL3X RCT will be the first rigorous evaluation of a formal, replicable adaptive
intervention for self-management of T1D in adolescents.
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3. STUDY OBJECTIVES

Our objective is to rigorously evaluate the efficacy and sustainability of the innovative FL3X
adaptive intervention by the conduct of a two-year randomized clinical trial (RCT). Coordinated
from the University of North Carolina at Chapel Hill (UNC), the FL3X RCT will include a total of
250 individuals, randomized within each of 2 sites that participated in the FL3X Basic Pilot
(University of Colorado Denver, Barbara Davis Center for Childhood Diabetes and Cincinnati
Children’s Hospital Medical Center, Division of Pediatric Endocrinology). To ensure at least
200 individuals at the end of the 18 month follow-up period we will recruit and randomize a total
of 250 individuals. Participants randomized to intervention will receive the FL3X intervention.
Those randomized to the control condition will receive their usual diabetes care. All participants
will also receive a Health Summary that is comprised of key clinical (e.g., HbA1c, lipid panel,
BP, weight status) and behavioral (e.g., dietary intake, physical activity) information collected
during the standardized measurement visit at baseline, 6 and 18 months. Control participants
will be encouraged to share this information with their providers and to go to their providers with
any specific questions. Control and intervention participants will be followed for 18 months.

The primary outcome will be HbA1c as a measure of average glycemia over the prior 6-8
weeks. Secondary outcomes will include additional measures of glycemia, CVD risk profile,
motivation, problem solving skills and health-related quality of life. Potential mediators include
the diabetes self-management knowledge and behaviors and diabetes-related family
communication. We will also evaluate the intervention cost and, from a societal perspective,
cost effectiveness in terms of dollars per quality-adjusted life year gained.
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4. SITE DESCRIPTIONS

The two clinical sites include 1) the Cincinnati Children’s Hospital and Medical Center
(CCHMC); 2) the Barbara Davis Center for Childhood Diabetes (BDC) at the University of
Colorado-Denver. These sites provide access to patient populations with substantial diversity in
terms of race/ethnicity, inclusion of patients with Medicaid/Medicare insurance and those living
in urban or rural communities. Both CCHMC and the BDC are well established academic
medical centers with vast experience in pediatric clinical research. Coordination of the project is
accomplished from the University of North Carolina, Department of Nutrition in collaboration with
the UNC Cecil G. Sheps Center for Health Services Research. Laboratory testing will be
performed at the Northwest Lipid Metabolism & Diabetes Research Laboratories at the
University of Washington in Seattle, Washington.
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5. SELECTION & RECRUITMENT OF SUBJECTS

Youth with a clinical diagnosis of T1D will be age 13-16 yrs. at study entry, with HbA1c > 8
and < 13 based on the most recent A1c in the medical record. Diabetes duration will be > 1
year. One primary caregiver who helps with diabetes management must also be willing to
participate. Participants must not be planning to move within the next 18 months. Spanish-
speaking youth and parents are eligible (typically youth will be bilingual, although a parent may
speak only Spanish). Youth will be excluded if they have another serious condition that would
render participation unwise, including serious physical or psychiatric conditions. Females who
are pregnant will also be excluded. Recruitment will be targeted to ensure an appropriate range
in HbA1c. We will aim to recruit 50% of participants with most recent clinical HbA1c of 8.0-9.0%
and 50% with most recent clinical HbA1c of 9.1-13%. (The median HbA1c in SEARCH
participants limited to our study inclusion criteria was 9.1%). Recruitment will use a combination
of targeted mailings with phone follow-up and in-person clinic-based strategies. We established
an enroliment goal of 250, given our end-of-study sample size (conservative) requirement of
200. This assumes 80% retention, based on a meta-analysis of Wifley 4° of retention in
behavioral intervention studies in youth.

Medical records will be used to identify patients who potentially meet the eligibility criteria for
this study. Medical records will also be used to collect information related to the adolescent’s
diabetes care, as well as demographic information.

Strategies to Optimize Recruitment and Retention Individual sites will be responsible for
recruitment. Recruitment involves providing and promoting awareness of the existence of FL3X
to clinic physicians, staff and other health care professionals caring for individuals with diabetes
who meet eligibility criteria at that site. The primary recruitment strategy will be to send an
informative recruitment letter to parents of eligible youths, followed by a phone call by FL3X
research staff. Recruitment materials will also be prominently displayed in the pediatric
diabetes clinic waiting area and exam rooms. The FL3X website (www.type1fl3x.org), study
recruitment posters and brochures can be used as recruitment aids for interested parties. FL3X
study personnel may also utilize in-person recruitment of eligible participants during their usual
care visits. Social media may also be used to promote awareness of FL3X.

The recruitment process will include a series of conversations with potential participants and
their parents, should they be interested in participating. Following the initial mailing, study staff
will follow-up with a brief telephone call to ascertain interest in participation. If there is interest,
the staff person will briefly explain the study. The staff will also set-up a second telephone call
to discuss the study in more detail with both the parent and participant individually. The parent
and participant will be sent an additional document detailing “Frequently Asked Questions”
about the FL3X study. This document will include items that may be frequent barriers or issues
which could impede participation in the study. The staff will review this document and specific
barriers or concerns for the potential participant during the pre-arranged 2" phone call. The
conversation will be individualized to the specific potential participant and will incorporate
strategies of motivational interviewing as a way to allow the potential participant to identify,
express and discuss any concerns about participation. This two-step recruitment process will
help ensure the participant/parent understand FL3X fully before deciding to participate.

FL3X will aim to retain 90% of enrolled participants. The successful approach used in the
R21 will be used including participation incentives for attending the standardized measurement
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visits ($120 for baseline, $200 for 6-month, and $250 for 18-month; and $50 for the brief visits at
3 and 12 months). Participants will receive an additional incentive for completion of CGM data
collection at baseline, 6 months, and 18 months ($50 for wearing the CGM device and $25 for
returning the device). Parents will receive a $20 incentive for each of the 5 measurement visits.
From vast experience in the SEARCH study, we know that maintaining updated contact
information is the key to retention, particularly for youth living in low SES settings. We will
update contact information at each in-person visit. FL3X participants will also continue with
usual diabetes care within their clinical practice so updated contact information may be obtained
from clinical sources as well. Home visits or travel incentives will be offered if transportation is a
barrier to completion of the standardized measurement visits.

Version 11/2017 Page 10



6. PROCESS OF OBTAINING CONSENT

Consent will be obtained following the two-step recruitment process detailed above. For
participants who agree to participate and schedule a baseline visit, the study consent/assent
form will be mailed to the participant and parent prior to the scheduled baseline visit. At the time
of the visit, study staff will review the consent in detail before standardized data collection
begins. The study participant and parent will be given as much time as needed to review the
consent/assent form and ask any questions prior to signing the consent/assent form.
Participation in this study is voluntary and the participant is free to withdraw their consent/assent
and discontinue participation in this research at any time. If a participant withdraws from the
study, they will have the choice as to whether or not they allow the study team to use all
information gathered in future analysis.

Following consent, participants may be involuntarily terminated from the study if they
develop a serious condition that would render participation unwise, including serious physical or
psychiatric conditions. Females who become pregnant may also be excluded from study
participation.
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7. RANDOMIZATION

Randomization will be managed within the study website, with oversight from UNC, Chapel
Hill. Participants will be randomized at the level of the individual, stratified by site, then by
HbA1c categories (8.0-9.0% and 9.1-13.0%) using a block size of 4 within each of the strata.
Participants will be assigned to intervention or control groups according to a preset schedule
based on date of enroliment in a 1:1 ratio. Upon completion of the baseline standardized
measurements, the randomization assignment will be opened by the research staff and the
participant will be informed as to whether they have been assigned to the FL3X intervention or
control. For those assigned to intervention, the first intervention visit will be scheduled to occur
within 1-2 weeks, and the intervention delivery schedule will proceed as shown in Table 9.1
below. Both intervention and control participants will be scheduled to return for repeat
standardized measurements 3, 6, 12, and 18 months post-randomization.
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8. STANDARDIZED MEASUREMENTS

FL3X Standard Measures capture data on the primary outcomes, secondary outcomes,
potential mediators, cost effectiveness, intervention acceptability and a variety of other subjects.
Specific details are outlined below. A summary of standard measures are shown in tables 1-3
below. The baseline study visit is expected to take approximately 2 hours. Participant forms
are expected to require about 60 minutes and Parent forms are expected to require about 50
minutes to complete.

8a. Standardized Measurements for Primary Outcome The primary outcome will
be HbA1c as a measure of average glycemia over the prior 6-8 weeks 4647, Although this
variable has the limitation of not quantifying episodic hypo- or hyperglycemia, it has been used
in a large number of clinical trials aimed at demonstrating efficacy of lowering HbA1c to reduce
risk for chronic complications of diabetes 48 495051 and in studies examining efficacy of
interventions to improve diabetes self-management 52535455,

8b. Standardized Measurements for Secondary Outcomes FL3X will include
additional measures of glycemia, glycemic variability and time with hypoglycemia (<70 mg/dl,
<60 mg/dl, <50 mg/dl) and hyperglycemia (via CGM), CVD risk profile, quality of life, motivation,
intention, and problem solving skills. Secondary outcomes derived from CGM data will include
number of times per day with hypoglycemia (<70 mg/dl, <60 mg/dIl, <50 mg/dl), total time spent
in hypoglycemia per day based on area under the curve summed across each occasion, and
percent of days monitored in which criteria were met at least one time). Analyses will use data
derived from “acceptable days,” defined as days in which at least 75% of readings are available
for that day. Additional outcomes derived from acceptable days will include time spent in
hyperglycemia [> 180 mg/dl (or > 150 mg/dl)] based on area under the curve for each occasion
summed over the day, number of occasions of hyperglycemia per day, time spent in range per
day, mean daily glucose, mean daily peak glucose, mean daily glucose nadir, number of
occasions of hypoglycemia from 11pm to 7am, and percent of time in hypoglycemia from 11pm
to 7am. Telephone 24-hour dietary and physical activity recalls will be collected from a sample
of study participants wearing the CGM devices in order to ascertain dietary intake, insulin
bolusing, and physical activity. CVD risk profile will include weight status, blood pressure and
lipid profile. Weight status will be based on age- and gender-specific body mass index z-scores
% using height and weight measured according to the SEARCH study protocol (available
online, www.searchfordiabetes.org); blood pressure and natural waist measurements will also
be measured using the SEARCH protocol. General quality of life will be measured using the
PedsQL 4.0 generic core module for youth and parents, also implemented in SEARCH %7
Diabetes specific quality of life will be measured using the Pediatric Diabetes Quality of Life
Scale (PDQ) developed by Wysocki et al. Motivation and intention will be measured using a 10
point scale, modified from an asthma intervention done by Seid et al %. Problem solving will be
measured by the Social Problem-Solving Inventory-Revised :Short (SPSI-R:S). Diabetes related
eating problems will be assessed using the Diabetes Eating Problem Survey (DEPS-R). Self-
efficacy and outcome expectations will be assessed using scales developed by lannotti. 5 6°

8c. Potential mediators include the Diabetes Self-Management Profile: Self-Report
(DSMP-SR)81-64 65 diabetes-specific family conflict ¢ and shared responsibility®’, and diabetes
knowledge (Diabetes Knowledge Assessment). We will administer the Hypoglycemia Fear
Survey (HFS) 8 69.70 and general health habits (e.g., sleep, tobacco) using SEARCH methods.
Food security issues will be assessed through use of the USDA Food Security questionnaire.
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8d. Intervention Acceptability For intervention participants’ only at 18 months,
subjects and their parents will be individually interviewed using a semi-structured format,
regarding intervention acceptability. The interviewer will be someone other than the FL3X
Coach who was the interventionist. Subjects will be told that the interview is to help us to
improve the intervention and will be asked to comment on each part of the intervention (length,
format, content, phone calls, messaging, alerts, etc.), suggesting aspects that could be
improved, as well as noting aspects that are acceptable as is. These interviews will be
documented using audio-recordings and extensive notes.

8e. Cost Effectiveness Measures required by cost and cost effectiveness analyses will
be based on the surveys and time logs employed by the TODAY study 7' . Relevant costs
include those related to the development, provision, and adherence of the FL3X and control
conditions. Specific costs will include training of study personnel and personnel costs related to
the provision of the treatment arms (including direct time with participants, preparation for visits,
and time for other participant contacts (e.g., text messaging). Participant (adolescent and
parent) costs will also be assessed, including direct medical costs (e.g., strips for BG testing),
and health care utilization including emergency department and hospital visits for DKA or severe
hypoglycemia. We recognize the potential limitations of self-reported data. However, Ritter et al
2 found that recall error is similar between individuals in intervention and control groups, thus
systematic bias is unlikely. To evaluate the self-reported data, we will conduct a medical record
review on a 10% sample of participants for medical care received in the 6 months prior to the
study visit. Direct, non-medical costs (e.qg., fees for participation in sports for participant, parent
costs related to participation such as travel) will be assessed. Indirect costs will also be
considered: absenteeism and loss of earnings related to intervention visits 3. The cost-
effectiveness analysis will also require a standard preference-based QOL measure (to identify
change in quality adjusted life year (QALY)) as a way to express benefit. QALY's will be
determined from the administration of the Health Utilities Index (HUI) Mark 3. The HUI was
developed for use in children and is an accepted instrument for economic analyses 74. The HUI
will be completed by the parents (providing a proxy assessment of their child’s general health
attributes).

8f. Other We will also request contact information, demographics, health history and
diabetes care information from the participants and their parents. We will administer the Center
for Epidemiologic Studies-Depression (CES-D) scales 7> and have the participants self-report
tanner stage. Control participants and their parents will be individually interviewed using a semi-
structured format, regarding recruitment and retention. These interviews will be documented
using audio-recordings.
We will also administer two questionnaires to understand impulsivity and eating behavior,
including the short version of the Barratt Impulsivity Scale (BIS-15) will be used to assess trait
impulsivity (15 items, 2-3 minutes).! and the full Dutch Eating Behavior Scale (33 items, 10
minutes)? to measure three different eating behaviors: emotional eating (eating in response to
emotional arousal states such as fear, anger or anxiety), externality (eating in response to
external food cues such as sight and smell of food), and restrained eating behavior/cognitive
restraint (conscious efforts to limit and control dietary intake).? Note that External Eating is
measured at different time points than Emotional Eating and Restrained Eating.

Additionally, to understand the relationships between dispositional mindfulness, impulsivity, self-
efficacy for diabetes self-management, and diabetes self-management, dispositional
mindfulness will be measured with the Child and Adolescent Mindfulness Measure (CAMM), a
10-item, single-factor self-report questionnaire.
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Table 8.1 Overview of Standardized Measures for Parents
(forms self-administered unless otherwise noted)

Parent

Baseline | 3 mos 6 mos 12 mos | 18 mos

>
>
>
>

Contact Information

Peds QL — Generic Quality of Life

Diabetes Self-Management Assessment (DSMP-SR)

Diabetes Family Conflict Scale

Diabetes Family Responsibility

XXX X |X

Diabetes-Specific Quality of Life (PDQ)

XXX |X|X|X

Specific Health Care Use (Interviewer Administered)

Low Blood Sugar Survey

FL3X Cost Survey (interviewer Administered)

Demographics
(Interviewer Administered to parent and participant)

Health History and Diabetes Care

X|IX]| X | X|X|X|X|X|X]|X]|X

Food Security Questionnaire
Intervention Acceptability Interview
(for intervention group only)
Recruitment/Retention Interview

(for control group only)
Cells shaded in black denote measure not completed at that time.

X | X|X]| X [ X[X|[X[X[X]|X]|X|[X
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Table 8.2 Overview of Standardized Measures for Participants

Participant

Baseline

3 mos

6 mos

12 mos

18 mos

Specimen Collection Form

>

>

HbAlc

Lipids

Continuous Glucose Monitoring

Physical Exam

Intention and Motivation

Social Problem-Solving Inventory-Revised : Short
(In person only)

Peds QL - Generic Quality of Life

Diabetes Self-Management Assessment (DSMP-SR)

Diabetes Family Conflict Scale

Diabetes Family Responsibility

Diabetes-Specific Quality of Life (PDQ)

Outcome Expectations for Diabetes Self-Management

Self-Efficacy for Diabetes Self-Management

XX |X|X|X|X|X] X |X

Health Utilities Index (Mark 3)

Diabetes Knowledge Assessment

Low Blood Sugar Survey

Diabetes Eating Problem Survey

Health Behaviors and Home Environment

Health History and Diabetes Care

Dutch Eating Behavior Questionnaire (DEBQ) External
Eating

Depression symptoms (CES-D) (In person only)

Tanner Stage

24-hour Diet & Physical Recall (Telephone recall)

Intervention Acceptability Interview
(for intervention group only)

Barratt Impulsivity Scale (BIS-15)

Dutch Eating Behavior Questionnaire (DEBQ)
Emotional and Restrained Eating

Child and Adolescent Mindfulness Measure (CAMM)

Cells shaded in black denote measure not completed at that time.

XIXIX] X | X[X|X|IX|X|X|X|X|X|X[X|X|X] X |X|X|X[|X|X

><><><><><><><><><><><><><><><><><><><HHH><><

X[IX|X|X|X|X|X] X |X

XX X [ X[|X|X|X|X|[X|X[X|X|X|X|X|X| X [ X[X|X]|X]|X

Table 8.3 Overview of FL3X standardized measurement visits for Staff

Forms

Notes

Staff Time Survey

Staff will record for periods of 1 week, starting 4 months
after study initiation, and continue every 4 months for the
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first two years, then every 6 months for the remainder of
the study

Coaches will complete an encounter form for each
Intervention Encounter forms intervention session (whether missed or completed) in
order to track session completeness and content.

9. FL3XINTERVENTION

9a. Importance and Relevance The FL3X Adaptive Intervention is designed to
increase adherence to diabetes self-management including medical management (blood sugar
testing and insulin dosing), diet, and physical activity. FL3X relies on motivational interviewing,
and problem-solving skills therapy as the basis for the counseling strategy, and creates a
coherent integration across three key components of 1) behavior family systems therapy
focused on family communications and teamwork; 2) individualized diabetes education in
response to knowledge gaps relevant to behavioral goal attainment; and 3) use of currently
available communications technology to support behavioral goal attainment through participant-
defined reminders and motivational boosters, and/or peer support.

Expected outcomes include improved HbA1c, CVD risk factors, and quality of life, mediated
by improved diabetes self-management behaviors, and improved family communications related
to diabetes. Further, as done in the FL3X Basic pilot, intervention delivery is possible in the
setting of an active diabetes clinic, by trained diabetes educators who do not need to be
experienced psychotherapists.

Delivering the intervention from the participant’s usual diabetes care provider’s office
effectively extends the impact of the health care team to support the participant’s day-to-day
actions to manage blood sugar, to optimize CVD risk profile, and to do so with improved quality
of life. Because of the individualized nature of the MI process, the intervention is designed to be
culturally relevant across a broad range of race/ethnicity, gender, socio-economic status and
region.

9b. Adaptive Design All FL3X intervention participants will be encouraged to continue
their usual diabetes care. In addition, they will receive “FL3X-Basic”, which is the initial 3-month
intervention that includes 4 sessions (40-60 min), supplemented with short additional contacts
(via text, email, or web-based communication) as needed. Thereafter, applying principles of
adaptive interventions, based on a decision rule using HbA1c values measured at defined
intervals, participants are iteratively assigned to “FL3X-Check-in” or “FL3X-Regular”, both of
which continue with Ml and PSST for the underlying counseling strategy. In FL3X-Check-in,
participants who are doing well (“responders”) will receive minimal ongoing support to reinforce
successful strategies through brief monthly “touch-base” contacts. FL3X-Regular will include
participants not meeting the A1c targets (“Regular-responders”). They will continue to have a
minimum of 3-4 in-person full-length sessions (40-60 min) over a 6-month interval, with
additional brief contacts as needed (e.g., text, voice, or internet). These sessions will utilize
modules that expand upon the three key components of FL3X-Basic (BFST, individualized
diabetes education, and communication technologies in support of behavioral goal attainment)
and additional brief contacts as needed (e.g., texting). This approach allows implementation of
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the best of the proven strategies, specific to the needs of individual adolescents living with T1D,
when the need exists.

Responders will be defined as those whose A1c meets the target at the next measurement
visit. The target HbA1c is based on the most recent A1c and is re-defined at each
measurement visit. The target is reached if any of the following criteria are met: 1) HbA1cis <
7.5%; or 2) previous HbA1c was > 7.5% and < 9.0% with a decrease of > 0.5%; or 3) previous
HbA1c was > 9 with a decrease of > 1.0%. This is consistent with ADA clinical practice
guidelines 7® and with other clinical trials that use HbA1c change of > 0.5 in youth with T1D as a
marker of success 7. Measurements will occur as part of the study standardized measurement
schedule (Tables 8.1 & 8.2) and so tailoring will occur for the first time shortly following delivery
of FL3X Basic (at 3 months post intervention initiation), then again at 6 and 12 months.

The overall interventions schedule is given in Table 9.1.

FL3X Basic FL3X Basic is the first-line treatment and is designed to address a variety of
specific barriers to adherence (e.g. social support, education, family issues, specific concerns
such as needle anxiety, pragmatics of avoiding missed insulin doses and insulin dosing
decisions). Four sessions (each ~40-60 min) are delivered over three months, generally with
the second session occurring about 2-3 weeks after the first session. Core content of each
session is given in Table 9.1.

FL3X Check-in FL3X Check-in will be assigned for youth classified as “Responders”. Upon
assignment to FL3X Check-in, an updated Health Summary will be reviewed with youth, based
on the most recent standardized measurements taken. Youth will be encouraged to continue
with the problem-solving processes and strategies they have found to be helpful and to continue
to identify and implement approaches to address barriers. There will be monthly “touch base”
contacts made by the coach using telephone or internet (Skype) depending on what the
participant prefers. The MI counseling style will continue through these brief contacts.
Additional such contacts can occur as needed (e.g., texting for support or quick questions).

FL3X Regular FL3X Regular will be assigned for youth classified as “Regular-Responders”.
These participants will have a minimum of 3-4 in-person full-length sessions (40-60 min) over
each 6-month interval, with additional brief contacts as needed (e.qg., text, voice, or internet).
Full-length sessions will typically be in-person, however as we learned from FL3X R21, Skype is
a viable alternative particularly for youth who live a considerable distance from the clinical site.
FL3X Regular is designed to address identified barriers to adherence in more depth. This
increased focus will be accomplished through use of modular ‘toolboxes.” The coach will review
data obtained during the most recent standardized measurement visit related to family
communications (Diabetes Family Conflict Scale), the Diabetes Self-Management Profile, the
Pediatric Diabetes Quality of Life scale, and the Diabetes Knowledge Assessment, along with
the updated Health Summary. Informed by this material, the coach and participant will
collaboratively determine the specific direction for the upcoming FL3X Regular sessions.
Modules can be selected from the Toolboxes (see below) related to the following four areas: 1)
family communication and teamwork; 2) diabetes education; 3) social support; and 4) diet and
physical activity.

Session-by-session intervention outline The intervention will be conducted separate from

normal diabetes clinic visits. Presented below is a brief outline of intervention described as
specific visits.
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Table 9.1. Behavioral Strategies to be Delivered by FL3X Coach

Baseline standardized measurements — (week 0)
FL3X Basic — All intervention participants

Session 1- (40-60 minutes, week 1)

* Teen and Parent together: Establish rapport and provide overview of intervention approach and explain
confidentiality

* Teen Alone: Provide FL3X Guide to Living Elicit teen’s perceptions of current functioning and self-
management barriers based on PDQ. Use brief Ml script and FL3X Guide to 1) aid teen in creating a frame for
motivation and to begin thinking about change, 2) introduce Bright Ideas problem-solving framework, and 3)
(if appropriate) guide the teen in utilizing the problem-solving framework to select a goal, specify the
behavior(s) targeted for intervention, to develop a behavior change plan, and to define the implementation of
the plan and its ongoing evaluation on a written problem-solving worksheet

* Establish cell phone calendar reminders or motivational boosters as appropriate.

* Negotiate a behavioral homework activity/exercise related to the use of the problem-solving guide and
worksheet

* For Parent: provide materials to read including FL3X Guide to Living and How You Can Help Brochure
while teen is engaged in the intervention session. Materials will orient parent to the intervention and relate to
family communications, MI, and problem-solving skills.

Session 2- (40-60 minutes, week 3)

* Teen alone: Review and advance problem-solving skills from Session 1

* Revise or refine specification of goals and target behavior(s)

* Continued use of Agenda Setting, Asking Permission, Open-Ended Questions, Reflecting, and
Summarizing

* Teen and Parent together: Enlist parent in supporting teen’s change efforts by integrating parent into
intervention. ldentify ways the parent can support teen. Use BFST tools to specify what ‘support’ means....a)
how to be part of the diabetes team b) role-play common communication techniques c) use technology to
improve teamwork and communication d) Bright IDEAS PSST (see Supplemental Material 2-8 for materials)

* Negotiate a behavioral homework assignment related to the communication training materials such as
self-assessment of positive and negative communication interaction.

Session 3- (40-60 minutes as needed, week 8)

* Teen only: Review and advance problem-solving/MI skills from behavioral homework in Session 2.
Conduct target review of original motivation to change. Review FL3X brochure page 3 feedback and Heath
Summary to ensure progress is being made toward participant defined goals/objectives. Revise or refine
specification of goals and target behavior(s).

* Teen and Parent: Assess for communication conflict and teamwork. Depending on assessment, will
implement one of three interventions: (1) if there is conflict, complete family communication strategies, (2) if
there was little conflict but also not successful at completing behavioral goal, then complete enhances PSST
together, or (3) if parent and child appear to be working as a team and met the behavioral goal with no conflict,
then implement intervention elements using the Toolbox resources more in-depth. Consider a referral if the
families in #1 continue to have significant conflict that is not responding to FL3X strategies.

*Negotiate a behavioral homework assignment related to the communication training materials such as
self-assessment of positive and negative communication interaction.

Session 4 (40-60 minutes as needed, week 12)

*Teen only: Review and advance problem-solving/MI skills from behavioral homework in Session 3.

*Teen and Parent: There are two options of interventions based on whether the family received the Toolbox
resources last time or not: (1) If the parent and child dyad did not receive the Toolbox information last time
(i.e., had conflict or unsuccessful behavioral change achievement), they receive Toolbox resources more in-
depth this time. (2) If the parent and child dyad did receive the Toolbox resources more in-depth last time, then
enhance joint PSST.

*Negotiate a behavioral homework assignment related to the communication training materials such as
self-assessment of positive and negative communication interaction.

* Determine schedule for upcoming optional sessions. If participant opts out, establish a time for placing
a follow-up telephone call in approximately 3 weeks’ time

Version 11/2017 Page 20




Follow up standardized measurements — (month 3)

FL3X Check-In — Responders ‘

*Months 4, 5, 6

* Conduct monthly “touch base” outreach
(~15min.)

* Additional outreach via text, phone or internet
if needed (youth preference)

* Encourage youth to continue with problem
solving processes and strategies. Continue to
identify and implement approaches to address
barriers.

FL3X Regular - Non-Responders

* Months 4, 5, 6

* In-person sessions (40-60min. per month)

* Continue working on family communication,
PSST, education, or diet/physical activity

* Revise or refine specification of goals and
target behavior(s) with toolbox modules as needed
based on participant standardized measurement
responses and the Health Summary.

Follow up standardized measurements — (month 6)

FL3X Check-In — Responders

*Months 7, 8, 9, 10, 11, 12

* Conduct monthly “touch base” outreach
(~15min.)

* Additional outreach via text, phone or internet
if needed (youth preference)

* Encourage youth to continue with problem
solving processes and strategies. Continue to
identify and implement approaches to address
barriers.

FL3X Regular - Non-Responders

*Months 7, 8, 9, 10, 11, 12

* Monthly contacts with a minimum of 3-4 in-
person full-length sessions (40-60 min * Continue
working on family communication, PSST,
education, or diet/physical activity

* Revise or refine specification of goals and
target behavior(s) with toolbox modules as needed
based on participant standardized measurement
responses and the Health Summary.

Follow up standardized measurements — (month 12)

FL3X Check-In — Responders

* Months 13, 14, 15, 16, 17, 18

* Conduct monthly “touch base” outreach
(~15min.)

* Additional outreach via text, phone or internet
if needed (youth preference)

* Encourage youth to continue with problem
solving processes and strategies. Continue to
identify and implement approaches to address
barriers.

FL3X Regular - Non-Responders

* Months 13, 14, 15, 16, 17, 18

* Monthly contacts with a minimum of 3-4 in-
person full-length sessions (40-60 min * Continue
working on family communication, PSST,
education, or diet/physical activity

* Revise or refine specification of goals and
target behavior(s) with toolbox modules as needed
based on participant standardized measurement
responses and the Health Summary.

Post-intervention standardized measurements — (month 18)

9c. Intervention Components

Motivational Interviewing MI 78 is a collection of patient-centered interviewing techniques
that can be used as the context for virtually any psychological or behavioral intervention. While
Ml is not itself an intervention, it can bolster the effectiveness of behavioral and psychological
interventions by promoting the client's engagement in the behavior change process and

motivation for change.

Ml is a patient-centered method of counseling designed to create a collaborative
environment in which patients can develop arguments for change, understand and resolve their
ambivalence to change, develop strategies for change, and increase their confidence in their
coping abilities 7 7°. The goal of Ml is to help individuals express their own reasons for change
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or lack of change and understand how their behavior might affect achievement of their goals. In
this way, Ml is useful in helping patients to create a motivational frame — an appreciation of the
need to change, an understanding of why they want to change, and a strategy for change. Ml
recognizes that how intervention content is provided to clients and patients is as important as
actual intervention content 8. Ml uses non-judgmental and non-confrontational communication
8, There are four general principles of MI: express empathy (e.g., acceptance facilitates
change), develop discrepancy (e.g., let the client present arguments for change), roll with
resistance (e.g., avoid arguing), and support self-efficacy (e.g., belief in the possibility of change
is an important motivator) 8. Because MI emphasizes a collaborative process in which people
are active participants, it ensures cultural appropriateness and acceptability for adolescents with
chronic conditions, who tend to respond more positively to a motivational approach 8'-%5 and to
prefer an interactive versus didactic style .

In the proposed intervention, Ml is expected to help the adolescent to create a motivational
frame and, thus, to increase the probability that the intervention content (problem-solving skills,
diabetes education as needed) will be well received and used effectively by adolescents.

MI Training Program All FL3X coaches who will implement the intervention in this study will
receive extensive training in the M| approach. FL3X coaches will be trained by a highly
experienced, certified MI Trainer. Coaches will be taught how to effectively use specific
motivational enhancement skills and techniques to work effectively with adolescents with poorly
controlled T1D. MI techniques and interventions will be demonstrated using instructional
discussions, participatory role-playing, videotaped clinical vignettes, case material, and fish bowl
exercises. Examples of correct and incorrect skills will be presented and contrasted.
Motivational techniques can be used to enhance the participant’'s commitment to change. FL3X
coaches will practice using these tools in a motivationally enhancing manner. FL3X coaches will
learn how to use decisional balancing to evaluate and promote readiness for change and how to
roll with resistive individuals.

Problem-Solving Skills Training In managing a chronic illness on a daily basis, individuals
face a variety of challenges for which there are no single, standard remedies and for which they
must identify and implement solutions . Problem solving is the behavior process through which
individuals accomplish this 8 8. While disease-specific knowledge is necessary for this kind of
self-management %92, it is not enough %3. Problem-solving skills enable individuals to manage
daily barriers to adherence and to make appropriate adjustments to the self-care regimen 9.
Thus, problem-solving is the process by which patients translate knowledge into action for
disease management on a daily basis %. In pediatrics, problem-solving interventions have been
widely used with parents of children with chronic health conditions -, Among adolescents
with T1D, problem solving interventions have been used to improve self-efficacy '°', metabolic
control through increased frequency of blood glucose testing 192, anxiety, stress, and coping %,
and quality of life 104105,

Participants will receive training in problem-solving based on methods used in previous
studies by Dr. Seid and Dr. Wysocki. Problem-solving skills building uses a structured
framework that includes problem definition, goal setting, generation of possible solutions,
negotiated selection of a consensus problem solving plan often in the form of a behavioral
contract, planning of implementation of the problem-solving plan and identification of likely
barriers, putting the problem-solving plan into action, evaluating the effectiveness of the plan
and negotiating refinements to the plan as needed.
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FL3X Basic materials were based on Varni’'s ‘Bright Ideas’ problem-solving skills training (an
extension of Nezu and D’Zurilla’s problem-solving skills intervention) and D’Amico’s Project
CHOICE Ml intervention, as integrated in Seid’s In Vivo intervention for adolescents with
asthma %, Concepts and materials are consistent with the MI process, to support participants
in identifying and implementing their own agenda for change. During FL3X Basic Session 1, A
“Wheel of Change” will be introduced first as a way to normalize the change process for
participants. Participants will be shown the wheel and described the process of change as it is
stated according to the Transtheoretical Model/Stages of Change used to assess behavior
change readiness. It states that change occurs in a series of steps from not identifying the need
to change (pre-contemplation) to performing the behavior routinely (maintenance). As part of
exploring change, participants will be given the opportunity to assess their current attitude
toward change using self-efficacy rulers. These rulers represent the participant’s willingness
and confidence to make changes that will positively impact their diabetes management. These
rulers fall on a 1-10 scale where 1 represents not at all willing/confident and 10 represents
master level implementation. The Bright IDEAS concept will be used next to present PSST as it
provides an easy way to conceptualize the problem solving process: identify, define, evaluate,
act, see (IDEAS).

Behavioral Family Systems Therapy Considerable research demonstrates the important role
of family communication, parent-adolescent teamwork and cooperative problem solving in
effective family management of T1D '97-1"1- Parents perceived to be over-involved in diabetes
care, and adolescent-parent disagreement regarding responsibility for diabetes care have been
associated with poor metabolic outcomes among adolescents with T1D 2. Also, parent
responsiveness was associated prospectively with diabetes-related quality of life among youth
with T1D''3 . An intensive, home-based family psychotherapy approach was found to improve
metabolic control among T1D youth with chronically poor metabolic control, however the
intervention effect was attenuated among those who were overweight, perhaps reflecting the
need to address underlying behavioral and physiologic factors (e.g., insulin resistance) related
to overweight, particularly for minority T1D youth 14,

Wysocki et al conducted two randomized controlled trials of Behavioral Family Systems
Therapy for Diabetes (BFST-D), a family communication and problem solving training intervention
that incorporates elements of behavior therapy and systemic family therapy. In the first trial 1%
118 significant and durable treatment effects were obtained in favor of BFST-D on measures of
family conflict, communication skills and parent-adolescent relations, but these benefits did not
yield corresponding improvements in glycemic control or treatment adherence. In the second trial
of a revised intervention that included more diabetes-specific components 119121 significant
BFST-D treatment effects were obtained on A1c levels and treatment adherence.

Parent-adolescent teamwork and cooperative problem solving to facilitate the youth’s
behavioral goal attainment is based on empirical evidence and is further supported by
qualitative feedback from our own focus group work. As part of the FL3X intervention,
adolescents along with the parent(s) who provide support to diabetes self-management will
receive a condensed exposure to the fundamentals of healthy parent-adolescent
communication based on the materials and procedures employed successfully in Dr. Wysocki’'s
trials of BFST-D 116, 122124125127 Qur approach respects the adolescent as he/she progress
towards independence in diabetes self-management, while facilitating the important positive
support that parent(s) can provide in support of the youth’s behavioral goal attainment.

Communication training includes standard behavior therapy techniques of instructions,
feedback, modeling, rehearsal and individualized behavioral homework. Implementation will
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pay particular attention to parental support of the goals established by the adolescent to
improve diabetes self-management.

Toolboxes. Materials are available to support content areas across FL3X Basic, FL3X
Check-in and FL3X Regular. The most intensive use of Toolbox materials will be during FL3X
Regular. Toolbox content is briefly described below. All specific information related to diabetes
self-management will be consistent with American Diabetes Association clinical practice
guidelines 28, The toolboxes include materials that are expected to be needed commonly by
study participants, but may also include materials that are consistent with community and
clinical practice materials utilized locally. Referrals to appropriate health professionals are made
as needed if the scope of a problem is beyond the expertise and capacity of the FL3X coach.

e Family Communications Toolbox. This toolbox includes specific components from the
BFST-D intervention of Wysocki et al 129131, Consistent with implementation of the original
BFST-D, modules within the Toolbox will be selected by the coach based on individual youth
and family needs. Modules include activities designed to address family-based problem-
solving skills and family communication, including family systems issues such as cross-
generational coalitions (parents taking sides with the teen against the other parent),
hierarchical reversal (teen holds power over parents via misbehavior), and triangulation
(family member caught between two other family members).

e Diabetes Education Toolbox. There are four components to this Toolbox. First, materials
are available from the widely-used and recently updated (Chase and Maahs) Pink Panther
series, developed at the UCD-BDC site 32 133 | Second, a series of vignettes are provided
related to pragmatics of BG management; these provide a basis for problem-based learning
and reinforcement of skills (e.g., insulin dosing decisions). Topics range from basics of
insulin regimens, essentials of carbohydrate counting, and sick day guidelines, to more
complex topics related to use of correction factors, use of specific functions on insulin
pumps, etc. Third, information regarding reliable websites and other available resources
can be provided (e.g., ADA website). Fourth, technologies that can support diabetes
education will be identified (e.g., cell phone apps to assist with insulin dosing), facilitated by
the UNC CDTR Access with Technology Core.

o Social Support Toolbox. Based on youth feedback, capacities and activities will include: 1)
guidance for participants to use problem solving skills to identify a Diabetes Buddy from
among current peers or family members, and determine the specific role the Buddy will play
in their diabetes self-management; 2) referral to reliable online resources, such as JDRF or
the Type 1 Exchange GLU, for further social support; 3) guidance for use of cell-phone
messaging to include communications with the coach, family members or friends, or use of
messages “from you to yourself’ as reminders or motivational support.

o Diet and Physical Activity Toolbox. This toolbox addresses issues of adherence to healthy
diet and physical activity recommendations beyond glycemic control. Weight management
and heart healthy lifestyle habits are the focus of this Toolbox. Supports to diet include
guidance on selection of healthy foods and avoiding energy dense foods considering
settings such as the school cafeteria and fast food restaurants. Supports to physical activity
include information on local capacities (e.g., community and school sports teams), guidance
on use of pedometers, on-line or other technology-based supports to increasing physical
activity (e.g., computer games that involve physical activity such as Wii Fit, should the
participant choose to purchase such items on their own). All materials will be modified to
address the need to integrate daily blood glucose management with longer term health
objectives for youth with T1D.
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Fidelity All full-length intervention sessions will be audio-taped. As done in the Pilot,
intervention fidelity will include: 1) assessment of adherence to Ml principles using the
Motivational Interviewing Treatment Integrity (MITI) system'34; and 2) review of content fidelity
using a content checklist. Throughout the intervention, the first 2 of each session type in FL3X
Basic (i.e., session 1, 2, 3, 4) by each coach and a random 10% sample of all sessions
thereafter for each coach, will be reviewed with feedback to all coaches provided in a timely

fashion.
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10. CONTROL CONDITION

Those randomized to the control condition will receive their usual diabetes care. Control
participants will also receive a Health Summary that is comprised of key clinical (e.g., HbA1c,
lipid panel, BP, weight status) and behavioral (e.g., dietary intake, physical activity) information
collected during the standardized measurement visit at baseline, 6 and 18 months. (Please
note: both intervention and control participants receive the same Health Summary document
after the major measurement). They will be encouraged to share this information with their
providers and to go to their providers with any specific questions.
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11. EXTENDED FOoLLOW-UP

11a. Additional Study Aim To explore the durability of the FL3X intervention effects up
to 30 months post-randomization. Upon completion of the end-of-study 18-month measurement
visit, a subset of participants will be invited to continue with extended follow-up. In order to
allow for adequate time to analyze study results, all extended follow-up visits will need to be
completed by January 2018. Therefore, eligibility for extended follow-up will be based on the
participant’s target date for the 18-month visit as follows:
e Target date before January 1, 2017 — eligible for two follow-up measurement visits at
24 and 30 months post-randomization
o Target date after December 31, 2016 and before July 1, 2017 — eligible for one
follow-up measurement visit at 24 months post-randomization
e Target date after June 30, 2017 — not eligible for extended follow-up

Upon completion of the 18-month study visit, eligible participants and their parents will be
invited to continue with extended follow-up. There will be 3 follow-up groups:
e Current Control — will remain as Control
o Current Intervention — approximately 50% randomized to follow-up
intervention/coaching
e Current Intervention — approximately 50% randomized to no follow-up
intervention/coaching

Current Intervention participants who agree to the extended follow-up will be re-randomized to
continued FL3X coaching or no continued coaching. Continued coaching will entail quarterly
coaching sessions (FL3X regular or FL3X check-in, following the same adaptive decision rules
as for the main trial) until their final measurement visit.

At the 24-month follow-up visit, all participants will have the following assessments: HbA1c,
quality of life, intention and motivation, problem solving, family conflict, diabetes self-
management and symptoms of depression. Those participants who are eligible for two follow-
up visits will have these same assessments performed at the 30-month visit as well.

11b. Consent Teen/Parent consent for extended follow-up will be obtained following a
two-step recruitment process similar to the process used for initial recruitment into the study. A
study staff member will call the parent (or teen if >18 yrs. of age) approximately 3 weeks prior to
the 18-month measurement visit to invite the parent and teen to participate in the extended
follow-up. The staff member will explain the purpose of extended follow-up, the requirements
for the 24- and 30-month (if applicable) measurement visits, and the group assignments.
Parents of Intervention participants will be given an explanation of the randomization process
and what it would mean to be randomized to additional coaching sessions vs. no additional
coaching. The staff member will mail a flyer to parents who express interest in the extended
follow-up. Parents will be encouraged to discuss the extended follow-up option with their teens
prior to the 18-month measurement visit.

At the end of the 18-month visit, parents/teens who expressed interest in the extended
follow-up will be given an opportunity to review the study requirements with a staff member and
to ask any questions they might have. If they choose to participate, the staff member will obtain
written consent from parents and participants >18 yrs. of age, and assent from teens who are
<18 yrs. of age.
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11c. Randomization Current control participants will remain in the control group. Only
current intervention participants will be randomized. Randomization will be managed within the
study website, with oversight from UNC, Chapel Hill. Participants will be randomized at the level
of the individual, stratified by site, then by HbA1c categories (8.0-9.0% and 9.1-13.0%) using a
block size of 4 within each of the strata. Current Intervention participants will be assigned to
continued intervention/coaching or control (no continued intervention/coaching) according to a
preset schedule based on date of enroliment in a 1:1 ratio. Upon completion of the 18-month
standardized measurement visit, the randomization assignment will be opened by the research
staff and the participant will be informed as to whether they have been assigned to the FL3X
continued intervention/coaching group or control group after they have completed all
measurements including wearing the CGM.

11d. Standardized Measures Participants from all three groups will be seen for a
measurement visit at 24 months; and those who are eligible for two follow-up measurement
visits will also be seen at 30 months post-baseline visit. Standardized measures at these visits
will be identical to the standardized measures administered at the 12-month visits with the
addition of the physical exam. See tables below.

Participants will receive an incentive of $50 for each of the measurement visits; and parents
will receive an incentive of $20 incentive for each visit.

Table 11.1 Overview of Standardized Measures for Parents
(forms self-administered unless otherwise noted)

Parent

24 mos | 30 mos

Contact Information X X
Peds QL — Generic Quality of Life
Diabetes Self-Management Assessment (DSMP-SR)
Diabetes Family Conflict Scale

Diabetes Family Responsibility
Diabetes-Specific Quality of Life (PDQ)
Specific Health Care Use (Interviewer Administered)

X|IX|X|X|X|X
X|IX|X|X|X[|X

Table 11.2 Overview of Standardized Measures for Participants
(forms self-administered unless otherwise noted)

Participant

24 mos | 30 mos

Contact Information X X

Specimen Collection Form
HbA1c
Physical Exam

XXX |X
XXX |X

Intention and Motivation
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Social Problem-Solving Inventory-Revised : Short
(In person only)

Peds QL — Generic Quality of Life
Diabetes Self-Management Assessment (DSMP-SR)
Diabetes Family Conflict Scale

Diabetes Family Responsibility
Diabetes-Specific Quality of Life (PDQ)
Outcome Expectations for Diabetes Self-Management
Self-Efficacy for Diabetes Self-Management
Depression symptoms (CES-D) (in person only)

X|IX|X[IX|X|X[X]|X| X
X|IX|X[IX|X|X[X]|X| X

11e. Extended Intervention Participants who are randomized to continued intervention
will use the same adaptive design as described in Section 9b. They will be assigned to Regular
coaching or Check-in coaching based on A1c measurements at the 18-month visit. Participants
who are eligible for two follow-up measurement visits will also be re-assigned to Regular
coaching or Check-in coaching based on A1c measurements at the 24-month visit. Regular and
Check-in coaching sessions will be scheduled every 3 months during the period of extended
follow-up until the final follow-up measurement visit has been completed.
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12. DATA MANAGEMENT

The project will utilize the Sheps Integrated Research System (SIRS), a secure, enterprise
database and programming framework specifically designed to meet the needs of health related
research projects at the Cecil G. Sheps Center at UNC Chapel Hill. This web-based system will
be used to track study participants, prompt study staff for participant follow-up, and enter study
data collection forms. All system login procedures and data submissions will be transported
encrypted via the Secure Sockets Layer (SSL) protocol to a secure central database at the
Sheps Center. User-level permissions will be based on user roles and defined within the project
system to limit a user’s access to only those records an individual is authorized to see. Sheps
Center programmers and research staff who work with sensitive data are required to complete
appropriate HIPAA training with periodic updates, complete Sheps Center internal training,
comply with the UNC IT Security Policies, and agree to the provisions of the Sheps Center’s
Rules of Behavior and Sanction Policy. The Sheps Center strives to implement reasonable
security controls guided by FISMA, HIPAA, and OMB Circular A-130, Appendix III.

Upon entry into the study, a unique identifying number will be assigned to each participant.
This number will be used to identify the information and specimens collected and stored during
this study. Specimens collected and transferred to the central laboratory will have no identifier
other than the unique identifying number assigned to the participant. The roster containing the
unique identifying number and direct participant identifiers will be kept in a local password-
protected database on a secure network drive at the clinical sites.

Version 11/2017 Page 30



13. STATISTICAL CONSIDERATIONS

Sample Size and Power Our power analysis is based on detecting a clinically desirable
effect size (ES) for our primary outcome of HbA1c. We also considered secondary outcomes,
potential mediation and effect modification. Use of an adaptive intervention has no impact on
the approach to sample size estimation or analysis '3°. The Type 1 error rate for each test is
0.05. We determined a final sample size of 200 would be optimal, considering the totality of our
power analysis described

Table 12.a. Estimated change in HbA1c (and corresponding

below.
W effect size) detectable with 80%, 85%, and 90% power at N=100,
Primary outcome: 150, and 200.

Although the statistical Total N Detectable intervention effect on HbA1c

analysis will utilize all data completing the (effect size)

collected at multiple time two-year follow-

oints as described below, we up (half in control

’E)ook the conservative T 80% power | 85% power | 90% power

approach to employ a simple intervention)

two-sample t-test to estimate 100 0.71% (0.47) |0.74% (0.49) |0.80% (0.53)

the detectable intervention 150 0.57% (0.38) 0.60% (0.4) |0.65% (0.43)

effect on HbA1c at the 24 200 0.50% (0.33) |0.53% (0.35) [0.58% (0.37)

month time point. Table 12.a.

shows that a total n of 200 Table 12.b. — SRR

will allow detection of a 7 HbATe dach ower for total N=

clinically meaningful o 0E Cdecine | 739 | 99% | 80% | 85% | 90% | 95%

intervention effect on HbA1c —

of 0.60%: this translates to Intervention 41 54 43 44 46 49
E'S f,O 40. This | Control 24 24 24 24 24 24

an id N bi ’ IIIS ISEaS th 41%: observed in Pilot Intervention group (all)

consiaerably smaller han 54%: observed in Pilot Intervention (fidelity > median)

that observed by Wysocki etal | 549, observed in Pilot Control group (similar to SEARCH - 28%
(0.53) and smaller than that | had HbA1c decline > 0.5 between 12 and 24 mo follow up visit)

observed in our “high fidelity”
group (0.57). Using results from our Pilot study, we also considered power to detect the
proportion of intervention versus control participants who experience a decline in HbA1c of
20.5%. For a sample size of 200,

we can detect an ES of 0.41, Table 12.c.  Detectable Least
which cfompares to the actual . differences for FL3X secondary detectable
rEeSSl:g g7t?oer lt:hLe?’)s(tE(QIOL?/teuri)lll oan 4 |outcomes, for a total n=200 (100 | difference
ES=0.65 for the “higrz,fidelity”’ intervention, 100 control); corresponding
group.. Thus a sample size of 200 conservative effect size, 0.40 to effect size
total participants at the end of Motivation 0.65
the FL3X study will allow Problem Solving Skill 0.39
f'ne:aeﬁﬂ]c;}lﬁfcah::g:?:{l AT Quiality of Life Child (PedQL) 5_422
with appropriate statistical BMI 1.7 kg/m
Secondary Outcomes Again, LDL-c 11.2 mg/dl
using the conservative two-sample HDL-c 5.1 mg/dl
t-test approach, Table 12.c shows - .
the detZEtable tervention effects Triglycerides (log-transformed)| 0.21 log-mg/dl

for secondary outcomes for a total N of 200, showing reasonable ability to detect clinically
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meaningful effects. We note that in the In Vivo trial by Seid et al '¥7, the ES for motivation using
the same measurement instrument was 0.67 and observed change in the motivation score was
1.08, confirming that the FL3X RCT is appropriately powered given the underlying framework for
behavior change.

Mediation Using Baron and Kenny’s 38 causal steps, mediation analysis involves confirming
the effect of the intervention on the potential mediator and the effect of the mediator on the
outcome. The effect of the mediator on the outcome must remain significant after controlling for
intervention status. The effect of the intervention on the outcome must be reduced (partial
mediation) or disappear (total mediation) when the mediator is added to the model. Fritz and
MacKinnon ¥ performed simulations to estimate the required sample size for Baron and Kenny’s

method. These numbers are summarized in Table 12.d. for

Table 12.d. various effect sizes in a partial mediation setting. Data from
Effect of SEARCH indicate that the effect of the mediators on HbA1c
_ Effect of mediator on is likely to be in the 0.20-0.40 range (for example, the
21;9"1%?2; r: outcome estimated ES for checking blood glucose at least 4x/day was
.26 | .39 | .59 0.41). A total n of 200 provides reasonable opportunity to

.26 224 | 179 | 153 detect clinically relevant mediation.
.39 178 | 118 | 88 Effect Modification: Cakan et al. %0 suggested that the
.59 147 |84 |53 multi-systemic intervention for youth with T1D had differential

results based on weight status. In order to achieve adequate

power to detect moderate effect modification, we would need to recruit more than 500 participants,
which is a prohibitive number to add beyond what we need for the primary outcome. The sample
size of 200 gives moderate power to detect very strong effect modification, where there is nearly
no effect in one subgroup and a very large effect in another (Table 12.e.). As we don’t expect
such extreme effect modification, we choose instead to examine effect modifiers in an exploratory
way, estimating treatment effects in

Table 12.e. Power for modification of effect by subgroups to inform future studies.
sociodemographic risk: N=150, 200, or 250 0 I;ando_mlz(ajtlc;n. Zart'ct'patﬂts
Power to detect effect | Power to detect effect Wlt © ats.3|gne d a ratn Iom o the
modification by socio- | modification by weight |n1e'qvent.|on ?nt.fgo(? bro gtroupzln
demographic risk, status, assuming the Ia-|bA1 ra Ito’ S rallll o t y Z' € an
assuming the sample is| sample is about 33% bl kc.a er:ch T?en dan using a
Total N about 50% high risk | overweight or obese '(I)ch Size 0 -d ?ntr?mLIJZl\?gon
completing| The size of| The size of | The size of| The size of| 1 oo managed via he .
the two- the the the the based_data management system
year (intervention|interventionfinterventionjintervention an:_jt.“{'” n?t betrlevealeld :o sta:f or
follow-up | effect is .6 | effectis .7 | effect is .6 | effectis .7 participants untif completion o
e o A b baseline measurements.
group and | group and | group and | group and Statistical =~ Analysis We
2inthe | .1inthe | 2inthe | .1inthe note that the statistical analysis
other other other other approach for evaluation of an RCT
150 2G99, 60% 26%, 559, using an adaptive intervention is
200 389, 74% 330, 68% unchanged from the usual intent-
to-treat analysis '#'. Briefly, to test
ATO v] [v) 0 )
250 AT% 84% 42% 9% the effect of the FL3X intervention

on primary and secondary

outcomes, we will use a mixed effects model '#2, incorporating all available data. Fixed effects
will include timepoint (categorical), intervention group, indicator x timepoint, and controlling for the
baseline level of the outcome. A random intercept will be included to account for within-participant
correlation. The estimates and tests of the coefficients of the interaction term will provide
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evidence for the effectiveness of the intervention at each timepoint, thus allowing careful
evaluation of the timing and sustainability of intervention effects. The process of randomization
will be evaluated and variables that may confound analysis of change over time found, by chance,
not to be randomly distributed, will be included in the models. Site will be included in the models,
and potential site differences in intervention effect will be explored using the appropriate
interaction terms. Effect modification related to socio-demographic and weight status will be
explored using the relevant interaction terms. Mediation will be evaluated using the method
described above. Further, in post-hoc analyses of the intervention group, we will explore time
spent in FL3X-Check-in versus FL3X-Regular as a potential mediator.

Missing Data

The ITT (intent to treat) approach has been designed following EMEA'’s guidelines for missing
data for confirmatory clinical trials. We expect the main efficacy analysis to include all available
data from participants on an ITT basis, assuming the rest of the data are MCAR.

However, the effect of missing data will be assessed through analyses of dropout and possible
sensitivity analyses. The details will depend heavily on the amount and type of missing data,
but the general principles follow here.

We will initially take steps to examine the patterns of the missing data. Though there is no way
to know for sure whether data are MAR or non-ignorably missing, we will examine missing data
as it relates to:

Internal validity: Dropout in control vs. intervention arms- overall rate and characteristics
of those who dropped out. This will help us assess the risk of threats to internal validity, the
case when imputation would be most necessary. If there is evidence of differential missingness,
missing data will be imputed as a sensitivity analysis- the imputation method will depend on the
amount and nature of the missing data.

External validity: If missingness is related (in both treatment groups) to certain
participant characteristics, we will assess the results of the efficacy analysis in light of these
underrepresented individuals, perhaps through subgroup analysis or upweighting of remaining
participants like those who are missing.
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14. POTENTIAL RISKS, DISCOMFORTS, INCONVENIENCES, & PRECAUTIONS:

Physical risks to the participants are minimal and limited to risks associated with fasting and
collection of blood via venipuncture. Drawing blood from a vein in the lower arm may cause mild
pain and, occasionally, minor bruising at the site of the blood draw. Fainting can also occur.
Because the study subjects have diabetes, the requirement of a fasting blood sample may
precipitate a temporary blood glucose level that is somewhat lower or a higher than usual.
Psychological and social risks are expected to be minimal (e.g., potential embarrassment about
answering questions related to adherence). One risk of the current project is breach of
confidentiality. This is highly unlikely as data are used exclusively for research purposes, and
youth will be provided with information on how risks to confidentiality are minimized, including
use of de-identified study documents and locked, and/or password-protected files.

There may be an inconvenience for parents and children because of extra visits with
research.

Technology use is encouraged and different modalities of web communication may be used
throughout this study to support participant efforts to adhere to the diabetes care plan. However,
it is unrealistic and unfeasible to monitor all study participant activities on the web and the
security of all website cannot be verified by study staff. Staff will not ask participants to disclose
personal information over websites that are not secure. To minimize the potential risk to
participants, a handout will be provided to all intervention participants highlighting safe internet
practices (see Appendix of the Intervention MOP).

There may be unknown or unforeseen risks associated with study participation.

Vulnerable Population: Children and adolescents will be included in this study. Special
consideration for their vulnerable status will be made by ensuring their written assent to
participate, by keeping their information confidential, and by reminding them of the voluntariness
of the study and their right to withdraw their assent without penalty at any time.

Protections against Risk

All institutions associated with this study, including UNC at Chapel Hill, the two clinical sites,
and the Central Laboratory are experienced with handling sensitive and confidential data.
Certain routine administrative, personnel, physical security, information management, and
computer system or network security practices are always in place given the policies and the
requirements for safeguards consistent with the management of PHI at both clinical sites. All
PHI will be used or disclosed in compliance with the Health Insurance Portability and
Accountability Act (HIPAA). Forms will be kept in locked files when not in use. Subjects will be
assigned identification numbers in lieu of names on data management and data analysis files.
Participant name and telephone contact will be shared with UNC The roster containing the
unique identifying number and direct participant identifiers will be kept in a local password-
protected database on a secure network drive at the clinical sites. Upon completion of the study,
these files will be destroyed. No individual PHI will be used in reports or manuscripts. Data
entered and stored on the microcomputer will be archived daily. The data collectors will follow a
strict written protocol that describes study measures for protecting data privacy. Patients and
parents always have the right to refuse to participate or to refuse to answer any individual
question they might find objectionable. Adolescents and parents will be informed, as part of the
informed consent process, regarding the limitations of confidentiality.
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To minimize the possibility of risks associated with the blood draw, experienced medical
staff will obtain the blood samples. A local numbing medicine may be placed on the skin before
the blood is drawn to decrease any pain. Subjects who have a history of fainting or who develop
symptoms of light-headedness will be placed in the supine position.

The minimum amount of blood/plasma necessary to conduct these tests will be collected
and the total amount collected will not exceed standard, weight-specific guidelines. Blood
volumes will range from 2 ml to 9 ml. per visit. Stored plasma will be saved for 5 years after the
end of the study. The following table describes the amount of blood required for the laboratory
tests.

MEASUREMENT Blood Volume
Hemoglobin Alc 2 ml
Lipid profile 3ml
Stored plasma 4 ml
Total maximum blood volume 9 ml

Study personnel will be trained to identify the signs and symptoms of a blood glucose level
that is low or high. They will also be trained to check the blood glucose level, using a
glucometer. If low blood glucose occurs during a study visit (< 70 mg/dL), study personnel will
be trained to administer 15 grams of an oral carbohydrate, and to repeat as needed every 10
minutes until the blood glucose level is > 70 mg/dL. If the blood glucose level is above 300
mg/dL during a study visit, study personnel will be trained to check for blood or urinary ketones.
After fasting blood specimens have been obtained and the blood glucose level has been
measured, subjects will be instructed to take their usual dose of insulin or other diabetes
medication as prescribed; and the subject will then be given breakfast. In cases of low or high
glucose levels (with or without the presence of ketones), additional medical interventions may
sometimes be needed. Local policies dictate these procedures, which may include a one-time
adjustment in the dose of insulin taken and/or the administration of glucose gel, glucagon, or
intravenous glucose. If participants experience hypoglycemia or hyperglycemia outside of study
visits, they will be advised to treat these situations per their usual diabetes care plan.

Individual participant blood pressures will be compared to a table of blood pressure levels at
the 95th percentile (per the NHLBI guidelines table), based on the participant’s gender, age, and
height percentile. If the participant’s blood pressure (systolic and/or diastolic) is greater than the
95th percentile, the participant or the parent (if the participant is <18 years of age) will be
informed that the participant’s blood pressure is higher than expected. If the participant is not
already being monitored and treated for high blood pressure, study personnel will recommend
that they follow-up with their healthcare provider. If the blood pressure is greater than the 99th
percentile plus 5, study staff will assist the participant in obtaining immediate medical attention
as needed based on local guidelines and procedures.

Participants or their parents (if the participant is <18 years of age) will receive the results for
study HbA1c and fasting lipid measurements. Their providers will also receive these results, if
the parent/participant agrees to this during the informed consent process. Participants and their
parents will be encouraged to discuss their lab results with their providers. If a participant’s
triglycerides ever exceed 1000 mg/dL, the Central Lab will notify the local PI or his designee,
who will then follow-up per local guidelines and procedures.
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Participants will be completing a CES-D form at all the measurement visits. Although the
CES-D is not considered a diagnostic tool for the identification of clinical depression, it is
designed to identify people who may be suffering from a depressed mood. Whenever a
participant scores high (> 24) on the CES-D, study personnel will inform the participant or the
parent (if the participant is <18 years of age) that the CES-D score is “high” compared to what
would be expected for most adolescents, indicating that the participant may be clinically
depressed. If the participant is currently receiving mental health counseling or treatment, study
personnel will recommend follow-up with his/her mental health provider. If the participant is not
being treated by a mental health provider, study personnel will make a referral, based on local
guidelines and procedures.

Suicidal ideation will be assessed at each measurement visit. If the subject indicates that
he/she thinks about killing him/herself or wants to kill him/herself, each site will follow-up based
on local clinic standards. Specific follow-up for each site will include:

Ohio

If a subject responds he/she is thinking about killing him/herself, assessment staff will
contact the Psychiatric Intake Referral Center (PIRC), a 24/7 hotline run by CCHMC Division of
Psychiatry and staffed with trained suicide assessment personnel with backup from licensed
pediatric psychiatrists. The family will receive appropriate referral (including to CCHMC ER),
depending on the PIRC recommendations. If a subject responds he/she wants to Kkill
him/herself, they will be referred to the CCHMC ER.

Colorado

If a subject responds he/she is thinking about killing him/herself and a clinic social worker is
available, the clinical social worker would make an assessment and decide on the appropriate
referral. If the clinic social worker is not available or the subject responds he/she wants to kill
him/herself, assessment staff will call the CHC ED and send the child and parent over directly to
be evaluated.

At both sites, assessment staff will be trained how to communicate with the family the need
for further assessment or referral and assure the proper referral is made and a caregiver is
involved. Assessment staff will immediately notifies the study doctor or designee. The study
doctor or designee will follow up within 24 hours to assess the status of the patient and referral.

Spontaneous reporting of suicidality during interventions

If a subject spontaneously reports suicidality during an in-person intervention session, the
coach will respond by asking the subject to clarify, using Item 9 from the CDI (administered
verbally). The response of thinking about killing him/herself or wanting to kill him/herself will be
as for assessment staff above.

If the intervention session is not in person (i.e. by phone or Skype), the coach will attempt to
contact the parent while the subject is still on the phone and will recommend to the parent that
they take the subject to the nearest ER. If the coach is unable to contact the parent, they will
leave a message and contact the local police to be dispatched to the subject’s location.

At both sites, intervention staff will be trained how to communicate with the family the need
for further assessment or referral and assure the proper referral is made and a caregiver is
involved. Intervention staff will immediately notifies the study doctor or designee. The study
doctor or designee will follow up within 24 hours to assess the status of the patient and referral.
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15. RISK/BENEFIT ANALYSIS
Participation in this research study may help to improve glycemic control in some
participants.

Potential risks for the participants are minimal and associated with possible discomfort with
blood draw, responding to surveys and loss of confidentiality. We have instituted provisions to
minimize risk by assuring participants of the voluntariness of their participation and their right to
withdraw participation at any time, and by taking appropriate steps to safeguard confidentiality.
We would suggest that this study falls under the “Minimal Risk” category.
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16. DATA SAFETY & MONITORING:
The NIDDK will convene a 5-member Data and Safety Monitoring Board to meet twice
yearly during the trial. Drs. Mayer-Davis, Seid, and Maahs, along with Ms Joan Thomas, will
represent the FL3X team in interactions with the DSMB. The DSMB will review the final
study protocol and any significant changes to the protocol over the course of the study
especially as related to participant burden or safety. The DSMB will monitor and advise on
study participant accrual and retention, progress and completeness for all standardized
measurement visits and attendance at intervention and control sessions. Data quality will
be reviewed and staff training and certification will be monitored. Adverse events will be
monitored. A summary of the DSMB report will be sent to both the local site IRBs and
NIDDK as part of the annual progress reports.

Data Monitoring
There are three types of data to be monitored:
1. Recruitment and retention
2. Data from the 5 standardized data collection time-points: Questionnaires, administered
to both participants and caregivers (usually a parent); physical examination data
(anthropometry, blood pressure); and laboratory data (HbA1c, lipid profile)
3. Intervention fidelity measures based on audio-tapes of actual intervention sessions.

Internally, all aspects of data collection and data storage will be carefully monitored to
ensure rapid detection of errors, inconsistencies or other problems. The data collectors will
follow a strict written protocol that describes study measures for protecting data privacy.
They will explain to each participant that s/he has the right to refuse to participate or to
refuse to answer any individual question that s/he finds objectionable, and emphasize the
importance of telling the truth. All institutions associated with this application are
experienced in training data collection fieldwork personnel how to handle, store, and
process sensitive and confidential data. Certain routine administrative, personnel, physical
security, information management, and computer system or network security practices are
always in place. These practices include building and audio-tape vault security, non-
disclosure pledges, and account/keyword security on computer networks. In addition, we
take multiple project-specific steps to protect subjects from the risk of a breach in
confidentiality. All data will be collected using study identification numbers. Thus, no
questionnaire will contain identifying information, and the list that links identification numbers
to names will be kept in a password-protected file that is accessible only to authorized staff
at the respective clinical sites. Only aggregate data that cannot be used to identify
individuals will be included in any reports released to other agencies or for publication.

Twice yearly, we will provide the DSMB with data to review; attached are table shells for
review and discussion. We will be happy to modify the tables to accommodate DSMB
requests.

Population
The intervention will involve youth with type 1 diabetes who are 13-16 years of age who are
patients at either the Barbara Davis Center for Childhood Diabetes (Denver, CO) or
Cincinnati Children’s Hospital and Medical Center pediatric endocrinology clinic, with
diabetes duration of at least one year and most recent HbA1c of 8-13% based on medical
records from the previous year.
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Adverse Events
For purposes of monitoring and reporting adverse events, the following NIH definitions will be
used:

Adverse Event (AE): any unanticipated, untoward medical occurrence that may present itself
during treatment or administration of an intervention, and which may or may not have a causal
relationship with the treatment. Adverse events could arise from the study (e.g., breach of
confidentiality) or could arise due to the population under study.

Serious Adverse Event (SAE): Any medical occurrence that results in death; is life-threatening;
requires inpatient hospitalization or prolongation of existing hospitalizations; creates persistent
or significant disability/incapacity, or a congenital anomaly/birth defect.

It is unlikely that participation in our intervention will cause youth to experience an “adverse
event,” however; trained staff will be conducting the intervention sessions to address any
potential issues. Any youth experiencing hypo/hyperglycemia or an otherwise potentially
expected symptom related to diabetes will be encouraged to consult their diabetes care provider
or to go to the emergency room immediately as needed.

Should an AE occur, however, the coach will immediately report any AE’s connected to the
implementation of the intervention to the study investigators, who will keep a log of AE’s and
SAE’s. The log will also be used to provide information about AE’s in annual progress reports to
participating IRBs and NIDDK.

Any AEs will be reviewed by the study Executive Committee to determine if an AE is related to
the research project. Our team will file a written report to the site IRBs in accordance with local
IRB requirements, and to NIDDK. Outcomes for AE’s will be monitored by the DSMB and
outcome information will be entered into a log for inclusion in reports to participating IRBs and
NIDDK as required.

Anticipated events relative to the population under study (e.g., low or high blood glucose) or
relative to study activities (e.g., fainting associated with venipuncture) will be noted as potential
risks on the informed consent form. High blood glucose accompanied by DKA needing
emergency response, low blood sugar requiring assistance for treatment (requiring glucagon, or
causing seizure or loss of consciousness), or hospitalizations (for any reason) will be included
as a reportable event.

Should any other problems or concerns arise with the study recruitment or retention, data
collection or intervention program, the PI or local clinical PI will be available to address these. In
addition, resource and referral listings for community services will also be provided on a routine
basis as needed. Drs. Mayer-Davis, Seid, Dolan, and Maahs will also work extensively with the
staff at each of the clinics to ensure that if adolescents need to be referred that these situations
are managed in a manner consistent with clinic preferences/policies.

Study Stopping Rules and Related Issues

The study has not proposed early stopping rules or associated interim analyses, thus our
sample size and power calculations do not account for loss of power associated with interim
analyses. Reasons for this are noted below.
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Recruitment and retention: FL3X has developed a very rigorous plan for recruitment and
retention, including a two-stage recruitment process that engages the potential participant using
motivational interviewing strategies to ensure that the agreement to participate is made
thoughtfully. Incentives are as generous as possible and many strategies are in place to
facilitate ongoing participation (including capacity for online entry of survey data by participants
to minimize time in clinic, and for intervention participants, capacity for Skype for some sessions
to lesson transportation burden). We will monitor recruitment and retention weekly at each site,
with periodic discussions on the weekly Executive call to share ideas, plus review and
discussion monthly on study-group calls. The DSMB will monitor recruitment and retention
regularly to ensure that the study is progressing appropriately and that the study will be
adequately powered to accomplish the study aims.

Interim analyses and stopping rules:

Reasons for un-blinded interim analyses are to evaluate results relative to established stopping
rules to address safety, benefit, or futility. Interim analyses impact on statistical power and so
require adjustment to sample size estimations. The FL3X team has not established stopping
rules, and therefore we have not planned on interim analyses for the following reasons:

1. Safety. As a behavioral intervention aimed to improve diabetes self-management, we do
not expect any issues with safety related to the intervention. The DSMB will regularly
monitor adverse events.

2. Benefit. As indicated in the grant, we are interested in two subgroups, namely the
subgroup of those at socio-demographic “high risk” (namely, those with low income,
minority race/ethnicity, or single parent household) versus all others, and those
overweight or obese versus those of normal or underweight. Therefore we would not
want to stop the study early due to benefit in the whole sample because that would limit
capacity to consider potential differential effects within these subgroups. Further, we
have a number of secondary outcomes, and potential mediators — an early stop could
substantially limit capacity to conduct those analyses.

3. Futility. Here, the issue is to ensure that money is not being spent on an intervention
with no hope of benefit. For example, if we looked at the data and determined to stop
early for futility after 50% of the sample had completed the intervention, we would save
about 10 months’ worth of study expenses (for measurements and for intervention
delivery). Given that is not a tremendously long time (compared to multi-year
interventions rather than an 18 month intervention), and would substantially limit
capacity to consider potential benefit on secondary outcomes (e.g., quality of life), we
would not wish to stop early for futility. Importantly, this study is not considered to be
unduly burdensome to participants, relative to the usual care of patients with type 1
diabetes and the day-to-day demands of diabetes self-management.
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16. PRIVACY & CONFIDENTIALITY

To protect the right of the participant’s privacy, the patients’ disease status will not be included
on the mailing envelope of any recruitment materials for the study. In-person recruitment will
occur in the diabetes clinics by study personnel. Study visits will occur in private settings.

To minimize the risk of loss of confidentiality, all information related to study subjects will be
confidential and kept in secure cabinets or password-protected computer files, in compliance
with NIH and HIPAA requirements as detailed in NIH Notice OD-020 issued

December 30, 2004.

Each participant will be assigned a unique study identification (ID) number. Participants will be
identified on all study-related documents only by the study ID numbers. No personally
identifiable information (e.g. name, birth date, address, phone number, medical record number,
insurance number, social security number) will be used on the data collection forms. The roster
containing the unique identifying number and direct participant identifiers will be kept in a local
password-protected database on a secure network drive at the clinical sites.

All hard copy data collection forms will be secured in a locked file cabinet or office. Data will be
entered onto a secure Web-based data management system. Only the study coordinator and
relevant research study staff will have access to this study database. Secure access will be
assured by use of individual login codes and password protection. Entered data will be stored
securely and accessed in accordance with current HIPAA standards, the HCFA'’s Internet
Security Policy, and other state and local requirements. Data entered onto the database will be
identified only by the study ID numbers and the participants’ first names and last initials.

All data interactions for the study by all users — including participants, coaches, clinical staff,
research staff, and investigators — are web-based communications between the given user’s
web browser and the web server running the study website and/or data management
software. All of these web-based communications are configured to use the standard HTTPS
protocol with 128-bit encryption. This includes online forms submitted by participants as they
are transferred to the servers at UNC.

The project will utilize the Sheps Integrated Research System (SIRS), a secure, enterprise
database and programming framework specifically designed to meet the needs of health-related
research projects at the Cecil G. Sheps Center at UNC Chapel Hill. This web-based system will
be used to track study participants, prompt study staff for participant follow-up, present data
collection forms and allow remote sites to key data directly into the central database. All system
login procedures and data submissions will be transported encrypted via the Secure Sockets
Layer (SSL) protocol to a secure central database at the Sheps Center. User-level permissions
will be based on user roles and defined within the project system to limit a user’s access to only
those records an individual is authorized to see.

This study will utilize a HIPAA compliant external commercial vendor for transcription
services (MT-Stat; www.mt-stat.com). The digitally recorded interview is sent directly to the
vendor over the internet and a document containing the transcription is returned to the study
staff over the internet by the vendor.

The intervention does not require transmission of PHI by any cell phone. We recognize that
participants or parents may take the initiative to send PHI by cell phone. As is the case with all
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behavior intervention utilizing current technology, we will explain to participants and parents that
transmission of such information is not secure.

Data will be obtained and stored based on structured interviewing of intervention acceptability,
and audio-tapes of session delivery. All aspects of data collection and data storage will be
carefully monitored to ensure rapid detection of errors, inconsistencies or other problems. The
data collectors will follow a strict written protocol that describes study measures for protecting
data privacy, explain to each participant that s/he has the right to refuse to participate or to
refuse to answer any individual question that s/he finds objectionable, and emphasize the
importance of telling the truth. All institutions associated with this study are experienced in
training data collection fieldwork personnel how to handle, store, and process sensitive and
confidential data. Certain routine administrative, personnel, physical security, information
management, and computer system or network security practices are always in place. These
practices include building and audio-tape vault security, non-disclosure pledges, and
account/keyword security on computer networks.

In addition, we take multiple project-specific steps to protect subjects from the risk of a breach in
confidentiality. All data will be collected using study ID numbers. Thus, no questionnaire will
contain identifying information, and the roster containing the unique identifying number and
direct participant identifiers will be kept in a local password-protected database on a secure
network drive at the clinical sites. Finally, only aggregate data that cannot be used to identify
individuals will be included in any reports released to other agencies or for publication.
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17. STUDY TIMELINE
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