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Abstract
The feasibility of a family-based clinic-integrated behavioral intervention to improve family
management of type 1 diabetes was evaluated. In each of four clinical sites, 30 to 32 families (122
total) were randomized to intervention or usual care comparison group. The WE*CAN intervention,
based on family problem-solving methods, was delivered during 3 routine clinic visits by trained
“Health Advisors”. Of eligible families across the four sites, 83% agreed to participate, of whom
96% completed the baseline, mid-term, and post-intervention assessments. Families participated in
an average of 2.85 intervention sessions over an 8-month period. The intervention was integrated
into the clinic setting without impairing clinic flow, and was implemented with fidelity and
consistency across sites by trained non-professionals. The findings provide evidence of the feasibility
of conducting a multi-site trial to evaluate the effects of a clinic-integrated problem-solving
intervention to improve family management. Many lessons were learned that provide guidance for
recruitment, measurement, and intervention for the larger clinical trial.
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INTRODUCTION
The management of type 1 diabetes requires daily management behaviors, including frequent
blood glucose monitoring, multiple insulin doses, regulation of carbohydrate intake, regular
exercise, insulin and carbohydrate adjustments to moderate blood glucose fluctuations, and
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other lifestyle adaptations to prevent short-term and long-term complications (1). Despite
substantial commitment of resources dedicated to clinical management, disease management
and control decline during adolescence, increasing the risk of short-term and long-term medical
complications (2,3).

Adolescence is often a particularly troublesome period as youth and their parents must deal
with developmental issues and hormonal changes that can complicate disease management
(4,5). Effective diabetes management depends greatly on family involvement and adaptation
to the demands of the disease (6–8). Appropriate parent involvement in disease management
is positively associated with adolescent adjustment, adherence, and control (9,10). Difficulties
in the transition of responsibility sharing between parents and adolescents can result in poor
adherence, conflict, and disease complications (2,3,11,12). Therefore, it is timely to intervene
during late childhood and early adolescence to optimize family management practices.

Research on behavioral interventions for youth with type 1 diabetes and their parents has
demonstrated improvements in treatment adherence (11), quality of life (9,11,13), coping skills
(13–15), parent-adolescent communication (9,10,16), and glycemic control (11,17–19). Much
of the research to date has been conducted as single-site trials of approaches that focus on
specific sub-populations and/or use intervention methods that are separate from routine clinical
care. Such research provides an important foundation; however, there remains a need to
develop effective approaches that could be broadly generalized in clinical practice. Such a trial
would optimally be conducted in multiple sites, with an intervention approach that is integrated
into routine clinical practice (20) and grounded in developmental (12,21) and family (16,19)
theories. However, a multi-site study poses a number of difficult challenges, including
coordinating within varying busy clinical settings, determining appropriate staffing, training
assessment and intervention staff across multiple sites, conducting thorough assessments,
developing an intervention approach that can be flexibly applied depending on families varying
needs, and achieving consistency in implementation across differing clinical environments.

Given these substantial challenges, the investigators determined that a feasibility study would
provide crucial data to inform the development of a subsequent larger and longer duration
multi-site clinical trial evaluating a clinic-integrated, family-focused behavioral intervention
to improve family management of type 1 diabetes during late childhood and early adolescence.
The purpose of this paper is to report the methods and lessons learned from this pilot study,
conducted to determine the feasibility of the Family Management of Childhood Diabetes
(FMOD) multi-site clinical trial. Findings are presented regarding the feasibility of (1)
recruitment; (2) measurement; and (3) intervention.

METHODS
Study Design and Participant Recruitment

At each of four major medical centers, 30 to 32 families (total of 122) meeting the eligibility
criteria were recruited and randomized into intervention or usual care groups. Patient eligibility
requirements included the following: age 9.0 to 14.5 years; diagnosed with type 1 diabetes at
least 1 year requiring an insulin dose of > 0.5 u/kg/day with an A1c of less than 13.0%; no
other major chronic diseases or psychological problems; able to read and write in English; not
involved in competing trials; residing within a 90-minute drive of the clinic; and having one
adult caregiver, not currently under treatment for substance abuse or hospitalized for
psychological problems in the past six months, who agreed to participate. Parents provided
consent and youth provided assent according to approved human subject procedures. Survey
and interview data were collected during home visits at baseline and post-intervention and by
telephone at mid-point. Parents and children were each provided incentives of $25 for each
home assessment and $10 for the telephone assessment, $5 per visit for bringing their blood
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glucose meter(s), appointment making assistance and appointment reminders, and parking
vouchers (in sites with paid parking). The intervention was to be delivered at 3 routine clinic
visits over a maximum of 12 months.

Treatment Conditions
The goal was to develop an intervention based on behavioral principles that would be delivered
with fidelity by well-trained college-educated research assistants, implemented with
consistency across multiple sites and interventionists coincident with routine diabetes clinic
visits, and experienced by families as a positive experience.

WE*CAN Intervention—The development of the intervention was guided by the recognition
that diabetes outcomes (glycemic control, treatment adherence, quality of life, and mental
health) are influenced in part by both parent and child factors. Accordingly, the goal was to
develop an intervention that could be integrated into routine clinic visits and that would
facilitate appropriate family responsibility sharing, minimize conflict, and improve problem
solving.

Problem solving approaches have been usefully employed to facilitate resolution of a range of
complex life issues. Problem solving for goal attainment is central to social cognitive theory
(22), which posits that goal attainment is determined in part by outcome and efficacy
expectations and can be modified through skill development, experience, and reinforcement.
Because consistent diabetes management behavior does not always result in optimal glycemic
control, outcome and efficacy expectations can decline and undermine motivation and
behavior. Further, many normal life issues during the transition to adolescence create obstacles
to optimal management. Problem solving provides a useful structure for facilitating self-
regulatory behavior (23), helping families identify the barriers and facilitators that influence
day-to-day diabetes management, enhancing motivation, and increasing skills in overcoming
barriers (24).

Based on these concepts, the WE*CAN structure (Table 1) was developed: W - Work together
to set goals; E - Explore possible barriers and solutions; C - Choose the best solutions; A - Act
on your plan; N - Note the results. The goal of WE*CAN is to improve family management
of diabetes, including domains of blood sugar monitoring, insulin administration, diet, physical
activity, and management of blood sugar excursions. The specific objectives of the intervention
are to (1) improve disease management problem solving; (2) improve parent-child cooperation
and communication and reduce conflict regarding disease management; and (3) facilitate
appropriate sharing of disease management responsibility. WE*CAN provides a simple
structure with wide applicability to many diabetes management issues, and allows for a flexible,
individualized approach because the problem-solving process can be applied to the area(s)
most pertinent to each family. It facilitates effective family collaboration to identify difficulties,
develop and evaluate solutions, examine the results of their behavior, and revise future actions
to obtain better outcomes.

Intervention Delivery—Health Advisors (HA), specially trained college graduates, were
responsible for delivery of the three WE*CAN components of preparation, action, and follow
up, outlined in Table 2. Provisions of the intervention by persons not currently part of the health
care team allowed implementation of the intervention to be free from influence by previous
interactions or perceptions, and guarded against potential contamination that could occur if
existing providers acted as interventionists. Reliance on non-mental health professionals was
guided by a desire to maximize feasibility and minimize costs of intervention delivery.
Preparation – a week prior to the clinic visit the HA contacted the family by telephone,
reminded them of their clinic appointment, and assisted them in preparing for the scheduled

Nansel et al. Page 3

Pediatr Diabetes. Author manuscript; available in PMC 2010 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



visit. Action – during the clinic visit the HA met with the parent and child to (1) identify areas
of difficulty or conflicts with respect to diabetes management and set a specific goal to improve
management; (2) facilitate family motivation to address the targeted area of difficulty; (3)
facilitate adaptive communication, problem solving, and developmentally appropriate sharing
of diabetes responsibility; and (4) develop a plan to be implemented over the next several
months. Families determined the area of diabetes management most salient for current problem
solving efforts. The HA facilitated family discussions about goal selection and provided
guidance through the steps of the problem-solving process, using worksheets designed for this
purpose. Supplementary handouts addressing common issues such as communication and
conflict were employed as needed. At the first intervention clinic visit, families were
encouraged to select a relatively simple goal, such as carrying fast-acting carbohydrates, in
order to learn the problem solving process, and then move to more difficult goals in subsequent
sessions. However, each family was free to choose the goal area they most wanted to address
at each visit. Follow up –the HA contacted the families via telephone 2 weeks and 6 weeks
after the clinic visit to discuss and facilitate progress on their plan, identify issues or barriers,
provide suggestions and encouragement, and facilitate revision of the plan if needed. HAs
received both local and central training, and participated in monthly conference calls led by
the investigators designed to resolve intervention issues and improve fidelity to the
intervention. Each HA was responsible for administering the study protocol to a minimum of
15 families.

Usual Care Comparison—Families assigned to the usual care group received standard
medical care, participated in measurement, and received clinic preparation and administrative
assistance and attention from the HAs, as shown in Table 2. HAs contacted the usual care group
during a pre-clinic visit telephone call to remind them about their appointment and met with
the family during the clinic visit to give incentive items and address any study-related
administrative issues. Following completion of the pilot study, families received a notebook
containing the WE*CAN intervention materials and a summary of the problem-solving
process.

Measurement
The selection of measures was based on the study goals, as shown in Figure 1. Accordingly,
the diabetes outcomes of metabolic control, adherence, quality of life, mental health, and
medical events would be expected to improve as a function of favorable parent-child
collaboration and communication around diabetes management. These dyadic factors are the
product of individual parent and youth behaviors, beliefs, attitudes, and capabilities.

Except for biomedical data, which was obtained from medical records reviews and by interview
during clinic visits, data collection occurred at home visits at baseline and follow-up by trained
interviewers not employed by the clinic. An abbreviated telephone assessment consisting of
measures of adherence, conflict, and family responsibility was conducted at study mid-point.
During the study, some scales were eliminated from the home assessment to reduce participant
burden and shorten the length of assessment.

Contextual Variables—Relevant demographic variables including age, grade, sex, age of
diagnosis, family composition, parental education, household income, race, and ethnicity were
collected at baseline.

Patient Records/Biomedical Data—Blood samples were obtained by finger-stick and
shipped to a central laboratory for A1c assay (Tosoh Medics, Foster City, CA, reference range
4–6%). Additional biomedical data were collected at each clinic visit from medical records
and interviews with families, including diabetes management regimen (e.g., insulin delivery
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modality, insulin types, doses, and schedule), hospitalizations, ER visits, and episodes of
hypoglycemia requiring treatment assistance.

Behavioral Data—Adherence was assessed by the modified 24-item versions of the Diabetes
Self Management Profile (DSMP; 25), with separate versions for children using conventional
fixed dose or flexible regimens (26). At baseline and each quarterly clinic visit, the past two
weeks of data from patients’ home glucose meter were downloaded to determine frequency of
blood glucose monitoring per day. Children and parents completed the PedsQL Core Generic
Module and Diabetes Module (27,28), Diabetes Family Responsibility Questionnaire (9), and
Diabetes Family Conflict Scale (29). Additional measures employed, but not reported in this
analysis include measures of each of the parent and youth factors depicted in Figure 1, as well
as a videotaped family communication sample. Initially, the depression subscale of the Beck
Youth Inventory (30) was administered (n=66); however some of the younger participants
experienced difficulties with comprehension of the measure; and the investigators decided to
change the protocol to use of the Children’s Depression Inventory (31) to determine whether
this measure should be used in the main study. Due to this change, however, findings related
to child depression cannot be analyzed for this study. Scores over the clinically-indicated cut-
points for either instrument resulted in provision of a mental health referral (n=20); referred
families remained in the study.

Process Measures—Process data were collected on the extent of intervention delivery.
Intervention sessions were audio taped and coded to assess protocol adherence. One
investigator at each site listened to a sample of four audio-taped sessions and used a standard
form to evaluate the fidelity of intervention delivery across 21 session content and interaction
domains, with each domain rated as not completed, partially completed, or fully completed.
Records of the content and issues or problems associated with each intervention contact were
recorded by the HAs, along with a subjective rating of the family’s level of engagement in the
session. Intervention group participants completed measures of satisfaction with the
intervention.

Analyses
The goal of the pilot study was to assess feasibility of the research methods and intervention
approach across centers; we did not hypothesize differences in outcomes between treatment
groups given the abbreviated nature of the intervention provided. Thus, the analyses describe
the following: (1) recruitment and retention; (2) data collection and measurement; (3) the extent
and quality of intervention implementation; (4) family satisfaction with the intervention; (5)
performance of study outcomes; and (6) diabetes-related events.

RESULTS
Recruitment and Retention

Of 328 families reviewed for recruitment, 135 did not meet eligibility criteria, primarily due
to being recently diagnosed, requiring insufficient insulin dose, less than 2 visits in the past 12
months, parent not literate in English, child not in a geographically stable home, presence of
another major health problem, or diabetes diagnosis not definitively type 1. Of 193 eligible
families, 167 were approached; 35 declined and 132 (83%) consented. The 35 who declined
were not significantly different from those who agreed to participate on HbA1c, age, gender,
ethnicity, diabetes regimen, or duration of diabetes.

Of the 132 who consented, 122 (92%) completed baseline assessments (91%–97%/site); of
these, 119 (97.5%) completed the mid-point telephone assessment, and 117 (95.9%) completed

Nansel et al. Page 5

Pediatr Diabetes. Author manuscript; available in PMC 2010 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



the final home visit. Fifty-eight of the 60 (96.7%) families randomized to WE*CAN and 58 of
62 (93.5%) randomized to the usual care condition completed all assessments.

There were no significant differences between the intervention and comparison groups on any
of the primary demographic variables or on baseline HbA1c. For the total sample, the average
age was 11.5 years, age at diagnosis was 6.7 years, and mean A1c was 8.43%. The study
participants were 71.1% white, 9.9% Hispanic, 11.6% Black, and 7.4% other race. Most
participants (91.1%) were from families with two or more adults in the home, 45.4% of parents
had a college degree, 77.4% of families reported an annual income was of $50,000 or greater.

Measurement Feasibility
The time required for parents and children to complete the baseline assessment was 124 (range
= 75 to 225) minutes. The assessment battery was determined to be too lengthy, and
modifications were made for subsequent assessments. The mid-point telephone assessment
was 26 minutes (range = 16- to 45) and the final home assessment 103 minutes (64 to 176).
Interviewer assessments during home visits of child performance regarding ability to
understand questions; cooperation, and interest were generally high, ranging from 5.7 to 6.8
on a 7.0 point scale, with average standard deviations of about 1.0 in all cases.

Data from blood glucose meters were obtained from 87.6% of participants at the first clinic
visit, 95.8% at the second visit, and 93.0% at the third visit. Children for whom meter data
were not obtained demonstrated significantly higher HbA1c values than those for whom data
were obtained (visit 1 8.3% versus 9.4%, p=.003; visit 2 8.4% versus 10.3%, p=.004; visit 3
8.5% versus 10.4%, p=.001).

Intervention Implementation and Fidelity
During the study, the usual care group participants averaged 2.70 clinic visits and the
intervention group participants averaged 2.85 visits (p=ns). HA ratings of participant
involvement in the sessions indicated that participating caregivers were “completely” or
“somewhat” involved, except one caregiver at one session who appeared distracted and
inattentive. The most frequently chosen goals were blood sugar monitoring (25%), healthy
eating (23%), and remembering to carry fast acting carbohydrates (20%). Older children, those
with higher A1C values (HbA1C > 8.3%), and those reporting greater conflict at baseline chose
blood sugar monitoring most frequently. Evaluation of 16 audio-taped sessions indicated that
HA’s either fully completed or partially completed each of the 21 specified session content
and interaction domains excepting 3 sessions in which no supplementary handout was
provided. (However, handouts were considered optional, to be used as applicable.)

Satisfaction with intervention—Satisfaction with participation in WE*CAN is reported
in Table 3. Over 91% of youth and 97.7% of parents agreed or strongly agreed that the HA
“helped us learn new ways to solve problems; 88.8% of youth and 95.5% of parents agreed or
strongly agreed that “… the solutions we came up with worked well”; 97.7% of youth and
93.4% of parents agreed or strongly agreed with the statement, “overall, I liked being in
WE*CAN”; 93.2% of youth and 82.2 of parents disagreed or strongly disagreed with the
statement, “This program took too much of our time”.

Performance of Outcome Measures
Table 4 shows the baseline and follow up data for the outcome measures and other key variables
by treatment group. Mean HbA1c increased from baseline to final assessment by an average
of 0.3% in both groups. There were also minor declines in the frequency of blood sugar
monitoring, conflict, and family responsibility sharing. No treatment group differences were
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observed; however, none were expected because the study purpose was to test feasibility, the
intervention was in development, and a non-therapeutic dose of the intervention was delivered.

Diabetes-Related Events
Few acute diabetes-related medical events requiring emergency room (ER) visits and/or
hospitalizations were reported by participants in either treatment group. The incidence rate
(IR) of ER visits was about 15 to 20 events per 100-pt-yrs, IR of hospitalizations was 7 to 8
events per 100-pt-yrs, and IR of severe hypoglycemia was 2 to 3 events per 100-pt-yrs
(requiring parenteral therapy) and 18 to 25 events per 100-pt-yrs (requiring assistance with
oral therapy). This rate of acute events reported is similar to the rates commonly reported in
this population (32–34). A total of 20 mental health referrals were provided at baseline due to
scores on the depression measure (17 from the Beck Youth Inventory and 3 from the Children’s
Depression Inventory); 8 referrals were provided at follow-up (2 of which were previously
identified at baseline).

DISCUSSION
This pilot study was designed to determine the feasibility of conducting a multi-site clinical
trial and to obtain information about how best to design and conduct such a trial. The pilot
provided essential experience with recruitment, measurement, and intervention, informing
development and conduct of the larger multi-site clinical trial to follow.

Recruitment, Sample, and Participation
The pilot demonstrated that it was feasible to recruit and retain families for a behavioral
intervention study, despite the demands diabetes management places on families and the
competition for patients from other clinical trials at the study sites. Participant maintenance
was very high in both groups, suggesting that the intervention did not place an undue burden
on families and that those in the comparison group were willing to continue participation in
return for modest attention from the HAs and minor incentives, including assistance with
appointment making and parking.

While the study population was mainly white, its racial and ethnic composition was consistent
with that of the patients in the participating clinics. The exclusion criteria, which were selected
to minimize potential confounding, excluded many families, with over half (193 of 328) not
meeting the eligibility criteria. While the impact of these exclusion on external validity must
be considered, it is notable that many of the ineligible patients were in the early stages of the
disease and its management, representing a different clinical population. Also, more families
than anticipated lived too far from the clinic for the study to practically reach them for home
assessments. These findings indicate an added consideration challenge in the use of home
assessments; but not with the design of the intervention itself.

Despite the number of families not meeting eligibility criteria, there was no indication that
most of the eligibility criteria should be relaxed. However, with the greater numbers afforded
by the main trial, allowing for potential subgroup analyses, we determined that it would be
feasible to include recently diagnosed participants. The full participation of nearly all eligible
families suggests a desire by families for greater assistance with diabetes management. In
addition, the equivalent retention of families in the WE*CAN and control groups underscores
the families’ commitment to their child’s care and to participation in diabetes research.

Measurement
The high retention rates, with only five participants assessed at baseline failing to complete
the post assessment, suggest that the burden imposed by measurement did not unduly
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discourage participation in either treatment condition. Home assessment at baseline and follow-
up was selected because the battery of measures was too extensive to complete at the clinic.
Fortunately, the concern that families would not be willing to participate in lengthy home visits
was not realized. At baseline, 9 families completed the assessment at the clinic or a public place
other than home due to family request or concerns about safety; 7 families did so at follow-up
also. The telephone interviews went smoothly and were completed within the expected periods,
although many calls were required to reach some families. The concern that younger
participants might not be able to complete some measures proved not to be a problem. The
high compliance with bringing meters suggests the feasibility of obtaining meter download
data; however it is notable that families who did not bring their meters were in significantly
poorer control, suggesting the importance of efforts to minimize this bias when collecting meter
data.

The analysis of outcome measures at baseline and follow up confirmed the relevance of these
variables. The decline in these measures over time was consistent with expectations and
previous findings and although the study duration was briefer, the data nonetheless provided
information useful for determining the power needed for the main trial. The small number of
diabetes-related events were reasonably distributed over time and similar in the two groups,
suggesting no adverse effects. Given families’ willingness to participate in the assessment, the
investigators determined that it would be feasible to invite both caregivers in 2-caregiver
families to participate in the full multi-site trial. Considering the current lack of data on second
caregivers (usually fathers), the additional assessment should provide an important scientific
contribution.

Intervention
Ratings of the delivery of intervention components suggested that the HAs conducted the
intervention with adequate fidelity and consistency, although only a subsample of intervention
sessions were rated. According to the evaluations, HAs were able to complete the session
activities fully or partially. Feedback from the satisfaction measure indicated that the HAs
appeared to be well-liked and respected by the families. Importantly, families did not confuse
the role and expertise of the HA with that of their health care providers. Despite potential
barriers to clinic-based intervention, surprisingly few problems were encountered conducting
the intervention as designed and no conflicts with diabetes management staff or interference
with clinic flow were encountered, as previously experienced at a single site (9,19).

HAs had difficulty reaching some families for the telephone follow up calls and it became
necessary to set a limit of 6 calls to each family. At follow-up, parents and children almost
uniformly reported enthusiasm for the process and utility of the intervention. Because only 2
to 3 intervention sessions per family were delivered, the sustainability of the intervention could
not be determined. It was expected that the brief intervention and follow up period would not
yield significant treatment group effects. Our goal was to develop an intervention approach
with a preventive focus that is integrated into clinical care. Accordingly, it was designed to be
of low intensity delivered over many clinic visits across the developmental time period in which
parent-child issues in diabetes management are particularly salient. As such, the duration of
this feasibility study was insufficient to deliver an intervention dose with a reasonable
likelihood of impacting the target behaviors. Since developmental transitions relevant to
diabetes management occur across a protracted time period, it seems reasonable to anticipate
that support designed to improve family problem-solving across this transition be provided for
an extended period of time. Consequently, in the main study, the authors anticipate testing the
intervention approach for 18 to 24 months.

Important lessons in the delivery of the intervention were learned. The WE*CAN intervention
is individualized to each family, requiring the HA to make decisions about how to proceed
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during each session, how to help families identify a target topic and goal for the session, how
to engage the families in problem solving activities, and how to orient them toward helpful and
collaborative diabetes management practices. While most families were able to identify
relevant goals, barriers, and solutions, some had difficulty with these activities and the HAs
sometimes struggled with how best to facilitate family problem solving. For example, HAs
reported difficulty when dealing with families who disagreed on what goal to work on, who
selected goals that were likely to be unrealistic, or who demonstrated differential investment
in the goal selected. These experiences shaped future training to help HAs respond to these
situations in an effective manner. HAs also encountered some families who were satisfied with
their current diabetes management and struggled with identifying a diabetes management area
to address. To better meet the needs of these families, an approach to the intervention process
called the “prevention toolbox” was developed, in which the family problem solving process
and relevant handouts were used in a preventive, anticipatory guidance mode.

The length of the initial session, which included introductory information regarding
developmental and family issues surrounding diabetes management, proved to be longer and
less useful than desirable, requiring modifications to reduce session length, minimize didactic
portions, and increase the amount of time in which families were engaged in problem solving.
The initial focus on an “easier” goal such as carrying fast-acting carbohydrate proved not to
be necessary; families appeared to be better served by choosing the most salient goal at their
initial session. HAs reported some difficulty determining how to select the most relevant
handouts for families, so additional guidance on the most relevant handouts for common topics
was provided. Based on areas identified by the HAs, additional handouts were also developed
to meet families’ needs.

More centralized training than originally planned was needed to allow more practice and
feedback from experienced investigators who had conceptualized the intervention and
developed the protocol. Ongoing training appeared to be particularly valuable because HAs
were more able to identify areas of difficulty in intervention delivery based on their experiences
and could discuss their needs and concerns with the investigators and with one another. This
gave rise to monthly HA conference calls with study investigators. These calls facilitated
collaboration, increased uniformity of intervention implementation, and facilitated
management and resolution of unanticipated situations. There was only the expected turnover
of HAs during the pilot, suggesting the need in a longer trial to provide periodic (at least annual)
training.

Conclusion
The study provided evidence that it is possible to recruit and maintain study participants;
conduct a clinic-integrated, family-based problem-solving intervention delivered by trained
non-professionals in multiple sites; and collect a substantial amount of useful data during home
and telephone visits. The challenge remains of conducting and evaluating a multi-site efficacy
trial over a longer period of time, with a much larger sample, and with sufficient intensity to
reasonably expect improvements in the difficult disease management challenges that children
with diabetes and their families deal with daily.
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Figure 1.
FMOD study conceptualization of parent and child diabetes management factors in relationship
to outcomes
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Table 1

WE*CAN intervention structure and materials

WE*CAN PROBLEM SOLVING ACRONYM

W Work together to set goals

E Explore possible barriers and solutions

C Choose the best solutions

A Act on your plan

N Note the results

WE*CAN INTERVENTION PROCESS

Phase Activities

Preparation HA calls family

• reminds them of scheduled appointment

• encourages family to attend and prepare for appointment

• discusses previously selected WE*CAN goals

• solicits issues and questions for the diabetes management team

• records diabetes-related changes and events (ER visits, hypoglycemia)

Action During clinic visit, HA works with parent and youth together on the development and
implementation of their diabetes management plan

• families select a goal to work on

• HA guides families through the WE*CAN process as applied to their goal
area

• families complete a problem solving worksheet, delineating their goal,
barriers, solutions, and specific actions to take

• HA facilitates problem solving

• HA provides and discusses relevant handout(s)

Follow Up HA contacts family 2 and 6 weeks after clinic visit via mail, telephone, or internet

• checks and facilitate progress

• identifies new issues or problems

• provides suggestions and encouragement

• assists with revision of plan as needed

WE*CAN HANDOUTS

WE*CAN Problem Solving (description of the steps of the WE*CAN problem solving process)

“Blood Sugar Monitoring: A Tool, Not a Test” (effective use of blood glucose monitoring)
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“Family Communication” (communicating about diabetes management and blood sugars)

“Ups and Downs” (parent-child communication around out of range blood sugars)

“Sharing the Load” (developmentally appropriate sharing of responsibility)

“Who’s Business Is It?”(managing child desire for autonomy; determining responsibility)

“Making Sure Helping is Helpful” (avoiding miscarried helping)

“Managing Conflict” (using WE*CAN to manage conflict)

“Stress Management” (understanding and using WE*CAN to deal with stress)

“Managing Diabetes Burnout” (understanding and using WE*CAN to deal with burnout)

“Diabetes and School” (obtaining needed support at school)

“Checking Your Blood Sugar Before Taking Insulin”

“Best Timing of Shots or Boluses”
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Table 2

Schedule of assessment and treatment group contacts

Time Frame Assessment Control Contacts Intervention Contacts

Within 4 weeks
prior to first study
clinic visit

Baseline in-home assessment

Within 1 week
prior to clinic visit
1

Pre-visit telephone 1 Pre-visit telephone 1

Family’s
regularly-
scheduled clinic
visit

Clinic visit 1 Clinic Visit 1

2 to 3 weeks after
clinic visit 1

2-week follow-up
telephone 1

6 to 8 weeks after
clinic visit 1

6-week follow-up
telephone 1

Within 1 week
prior to clinic visit
2

Pre-visit telephone 2 Pre-visit telephone 2

Next scheduled
clinic visit*

Clinic visit 2 Clinic Visit 2

2 to 3 weeks after
clinic visit 2

2-week follow-up
telephone 2

6 to 8 weeks after
clinic visit 2

6-week follow-up
telephone 2

Within 4 weeks
after clinic visit 2

Mid-point telephone assessment*

Within 1 week
prior to clinic visit
3

Pre-visit telephone 3 Pre-visit telephone 3

Next scheduled
clinic visit

Clinic visit 3 Clinic Visit 3

2 to 3 weeks after
clinic visit 3

2-week follow-up
telephone 3

6 to 8 weeks after
clinic visit 3

6-week follow-up
telephone 3

Within 3 weeks
after clinic visit 3

Follow-up in-home assessment

*
If participants did not attend a second clinic visit within 7 months of their first study clinic visit, they were considered to have “missed” clinic visit

2 and mid-point telephone assessment; their subsequent clinic visit was considered clinic visit 3 and followed by the in-home assessment.
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Table 4

Child and parent outcome measure baseline properties, and means and standard deviations at baseline and follow-
up by group (n=117)

Variable Control
Baseline

Mean (SD)

Control
Follow up
Mean (SD)

Treatment
Baseline Mean

(SD)

Treatment
Follow up
Mean (SD)

CHILD

HbA1c from Central Lab 8.3 (1.3) 8.6 (1.2) 8.5 (1.4) 8.8 (1.9)

Adherence DSMP 59.6 (8.5) 60.9 (9.3) 60.8 (10.7) 61.1 (10.7)

Adherence DSMP – Conventional (n=
34, items= 25) α = 0.68, x= 57.2, SD=
9.96

56.4 (9.3) 57.6 (8.5) 58 (10.9) 57.9 (8.4)

Adherence DSMP – Flexible (n= 71,
items=25) α = 0.68, x=61.6, SD= 9.19

61.2 (7.8) 61.8 (9.4) 62 (10.5) 62.1 (11.2)

BGM Frequency (n= 102) x= 4.52,
SD=1.87

4.7 (2.0) 4.0 (1.9) 4.4 (1.7) 4.1 (1.6)

Generic QOL (n= 121, items=23), α
=0.88, x= 79.7, SD= 12.1

79.8 (12.8) 81.2 (12.2) 79.5 (11.4) 81.9 (12.7)

Diabetes-Specific QOL (n= 121,
items=11) α = 0.75, x= 62.8, SD= 13.2

60.7 (13.2) 61.4 (10) 64.9 (13) 63.1 (14.3)

Parent-Child Conflict (n= 120, items=15)
α = 0.95, x= 26.7, SD= 13.7

27.8 (14.7) 26 (13.2) 25.6 (12.6) 22.4 (7.8)

Family Responsibility Sharing (n= 121,
items=17) α = 0.76, x= 33.8, SD= 4.89

33.4 (4.8) 32.7 (4.7) 34.1 (5) 33.2 (4.3)

PARENT

Adherence DSMP 59.9 (11.7) 61 (11.7) 60.4 (10.4) 59.9 (11.5)

Adherence DSMP - Conventional (n= 40,
items=25) α = 0.66, x= 57.9, SD= 10.1

57.7 (9.5) 59.7 (10.9) 58.1 (10.9) 54.5 (12.1)

Adherence DSMP - Flexible (n= 81,
items=25) α = 0.76, x= 61.3, SD= 11.4

61 (12.6) 61.4 (12) 61.6 (10.1) 61.7 (10.9)

Diabetes-Specific QOL (n= 121,
items=11 items) α = 0.83, x= 62.5, SD=
13.3

62.1 (12.5) 62.5 (10.7) 63 (14.1) 63.6 (13.5)

Generic QOL (n= 121, items=23) α
=0.88, x= 76.3, SD= 11.8

75 (12.2) 75.5 (11.1) 77.5 (11.2) 78.6 (13.1)

Parent-Child Conflict (n= 121, items=15)
α = 0.90, x= 24.6, SD= 8.45

24.9 (9.1) 25.6 (8.8) 24.4 (7.8) 25 (8.3)

Family Responsibility Sharing (n= 121,
items=17) α = 0.67, x= 37.0, SD= 3.61

36.5 (3.9) 35.5 (4.7) 37.6 (3.2) 35.8 (3.6)

DSMP = Diabetes Self Management Profile; BSM= blood sugar monitoring; QOL=quality of life; α = Cronbach alpha coefficients for each instrument
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