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Abstract

Background:

Increasingly various technologies are being tested to deliver behavioral health care. Delivering services via
videoconferencing shows promise. Given that the patient-provider relationship is a strong predictor of patient
adherence to medical regimens, addressing relationship quality when services are not delivered face-to-face is
critical. To that end, we compared the therapeutic alliance when behavioral health care was delivered to youth
with poorly controlled type 1 diabetes mellitus (TIDM) and their caregivers in-clinic with the same services
delivered via Internet-based videoconferencing (i.e.,, Skype™).

Methods:

Seventy-one adolescents with poorly controlled TIDM (hemoglobin Alc >9%) and one of their caregivers
received up to 10 sessions of a family-based behavioral health intervention previously shown to improve
adherence to diabetes regimens and family functioning; 32 were randomized to the Skype condition.
Youth and caregivers completed the working alliance inventory (WAI), a 36-item measure of therapeutic
alliance, at the end of treatment. Additionally, the number of behavioral health sessions completed
was tracked.

Results:

No significant differences in WAI scores were found for those receiving behavioral health care via Skype versus
in-clinic. Youth WAI goal and total scores were significantly associated with the number of sessions completed
for those in the clinic group.

Conclusion:

Behavioral health can be delivered to youth with TIDM via Internet-based videoconferencing without significantly
impacting the therapeutic relationship. Thus, for those adolescents with TIDM who require specialized behavioral
health care that targets TIDM management, Internet-based teleconferencing represents a viable alternative to
clinic-based care.
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Introduction

Research has consistently shown that youth with type 1 diabetes mellitus (TIDM) experience a notable and clinically
meaningful decrease in self-management and adherence to the prescribed medical regimen during adolescence,! which is
associated with poor metabolic control. While numerous factors affect this process, parent-adolescent and family functioning
variables are important in predicting poor adherence. Specifically, cross-sectional and prospective studies show that
family conflict, parent-adolescent communication, and family problem solving relate to adolescents” diabetes outcomes.?”

Given the role of family interaction patterns in adherence and metabolic control among adolescents with T1DM, the
effectiveness of family-based psychosocial interventions have been evaluated. Behavioral family systems therapy (BFST)
is the most researched behavioral intervention for improving adherence among youth with diabetes. Behavioral family
systems therapy is a manualized, structured intervention that includes four components: problem solving training,
communication skills training, cognitive restructuring, and family systems interventions. Behavioral family systems
therapy has been shown to improve family communication and problem solving compared with standard medical
care.®1% Further, a modified version of BFST specifically focused on diabetes care [behavioral family systems therapy
for diabetes (BFST-D)] significantly improved glycemic control, treatment adherence, and diabetes-related family conflict
among adolescents with TIDM, compared with standard medical care or supportive therapy;''™ effects were greater for
youth in very poor metabolic control.!!’ A home-based version of BFST-D has also been shown to produce statistically
and clinically meaningful improvements in family functioning and hemoglobin Alc (HbAlc) in youth with chronically
poor glycemic control.141>

Unfortunately, patient access to evidence-based behavioral health treatments such as BFST-D is limited by numerous
factors (e.g., paucity of well-trained providers, difficulties arranging weekly visits, travel costs, and time);!3!¢ access to
behavioral health care can be even more difficult for those living in rural areas.” As a result, researchers are increasingly
testing the use of technology to deliver mental and behavioral health care, or telemental health care.!

Telemental health can be defined as the use of electronic communications technology to eliminate or reduce geographic
barriers to receiving psychiatric and other mental health services. Existing evidence supports the effectiveness of
telemental health to improve psychosocial functioning in a variety of domains.'"? While there is a growing body of
research on telemental health services, most studies are preliminary or largely descriptions of feasibility and usage
rather than well-controlled randomized clinical trials of effectiveness.?’ Further, limited research on telemental health
has been completed with youth and/or families,®® and thus much remains unknown regarding the feasibility and
effectiveness of this method of delivering mental health services to youth and families.

Data are beginning to emerge regarding the use of Internet-based psychosocial interventions for youth with chronic
health conditions, showing positive results.??> However, most studies focus on youth with asthma, with published
research on youth with diabetes being virtually nonexistent. Studies that have focused on delivering behavioral telehealth
for youth with diabetes are beginning to emerge, and thus far, preliminary results have largely been disseminated via
professional presentation. Whittemore and coauthors®® demonstrated high consent rates when enrolling youth with
TIDM into an Internet-based psycho-educational treatment, though retention rates were lower for ethnic minority
and low-income participants. Mulvaney and coauthors* showed a high participation rate of adolescents with TIDM
in an Internet-based multimedia problem solving program and that participation was positively associated with
improved diabetes problem solving skills. These preliminary findings support continued emphasis on dissemination
of treatments via technology.

An important predictor of psychotherapeutic treatment outcome is the relationship between the patient and therapist,
or therapeutic alliance.”>?* In particular, patient-reported therapeutic alliance appears more predictive of treatment
outcome than clinician report.”” To date, the patient-provider working relationship appears similar when comparing
traditional face-to-face services provided to adults against telemental health psychiatric and psychological services
delivered via videoconferencing.?®
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Scant attention has been paid to the role of therapeutic alliance in pediatric/child and/or family telemental health or
behavioral health services. A strong working alliance has been shown when delivering mental health services to child—
parent dyads via the telephone.? Further, overall therapeutic alliance was high in an investigation of videoconferencing-
based family counseling for adolescents with epilepsy living in rural areas;*® however, those receiving treatment via
home-based videoconferencing reported significantly lower therapeutic alliance than those receiving face-to-face care.
To date, no research exists that has evaluated the association between therapeutic alliance and treatment engagement
(e.g., attending scheduled sessions) or outcome in pediatric behavioral health care.

In the current study, we report on the working alliance between youth with TIDM and their parents and therapists
when delivering BFST-D via freely available Internet-based videoconferencing (i.e., Skype™) versus clinic-based care.
Specifically, we investigated whether youth- and parent-reported therapeutic alliance differed across experimental
conditions. Drawing on literature from telemental health services with adults,® we hypothesized no difference in
therapeutic alliance across experimental conditions.

Further, we tested the association between the number of treatment sessions completed and youth- and parent-reported
therapeutic alliance. As predicted, preliminary results from the current trial of BFST-D suggest an association between
the number of therapeutic sessions completed and
treatment outcome.®! Therefore, understanding the factors
associated with continuation in treatment is important. P
We hypothesized that youth- and parent-reported (n=138)

therapeutic alliance would be positively associated with
the number of prescribed BFST-D treatment sessions

Telephone or

Completed. Declined " Determined ineligible
(n=39) | @=1)
Randomized
Methods = 52
Partici
articipants prp— —
Seventy-one adolescents with poorly controlled TIDM (n=47) (n=45)

and one parent/legal guardian who participated in a
randomized controlled trial examining the effectiveness
BFST-D delivered via Skype versus via clinic-based delivery Complete post- Complete post-
. . . . . assessment data assessment data
are included in this analysis; 32 were randomized to (n=32) (n=39)
the Skype condition. See Figure 1 for the Consolidated
Standards of Reporting Trials statement; note the sample Figure 1. Consolidated Standards of Reporting Trials statement that
in this study included only those for whom data on  details youth recruitment.
working alliance were available from post-treatment
assessment. The sample of youth included in this
analysis was largely Caucasian (n = 63); the remainder bl
were biracial/multiracial (n = 4), Hispanic (n = 2), Native :
American (n =1), and Hawaiian/Pacific Islander (n = 1).

See Table 1 for additional demographic information. Clinic Skype t
No statistically significant differences between experi- Age of youth 15.2 (1.8) 14.9 (1.9) -0.034
mental groups were found for any demographic variables b Male = 23 Male = 19

Sex of youth 0.001

of interest. Female = 16 | Female = 13

Hollingshead index of | 745 (107) | 3737 (11.97) | -0.071

Measures social status

A demographic information form was used to gather Duration of diabetes 7.69 (3.67) 6.36 (3.26) 1.56
information about patient and family demographic Baseline HbA1c 10.91 (1.74) | 10.99 (1.63) -0.202
(e.g., youth age, family composition, race/ethnicity) and 2 Numbers in parentheses represent standard deviations.
disease (e.g., date and length of diagnosis) variables of b pearson y? test was used to test the difference between groups
interest. Information needed to calculate the Hollingshead regarding distribution of sex of youth.
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index of social status was also gathered via this form. For this index, scores range from 0-60, with a score of 30
representing lower-middle class; lower scores indicate lower socioeconomic status.

Baseline metabolic control was measured via HbAlc assay taken within 2 weeks of initiating treatment.

Parent-adolescent conflict was assessed using two measures. First, the parent and youth versions of the Conflict
Behavior Questionnaire-20 (CBQ-20)*? were used to assess general conflict in the relationship. The CBQ-20, originally
a 75-item form, measures perceived communication—conflict behavior at home. The CBQ-20 is now a 20-item version
that contains items that maximally discriminate between distressed and nondistressed families by asking respondents
to indicate whether statements are true or false over the previous 2 weeks. Higher scores indicate greater conflict.
In the current investigation, the CBQ-20 demonstrated excellent internal consistency based on both youth (o = 0.845)
and parent (o = 0.873) report.

Second, diabetes-management-specific conflict was measured using complimentary parent and youth versions of the
Diabetes Responsibility and Family Conflict Scale (DRFC);** only the item related to direct management tasks (nine
items) were used.®* Higher scores indicate greater conflict during the preceding month. Missing items scores were
imputed using the mean score from the remainder of the nine items. In the current investigation, the nine-item DRFC
demonstrated excellent internal consistency based on both youth (o = 0.775) and parent (o = 0.764) report.

The Working Alliance Inventory (WAD)® is a 36-item report form that provides an overall total score (range 36-252)
as well as three subscale scores [i.e, task, extent to which a client and therapist agree on how to reach goals (range
12-84); bond, extent to which a client and therapist have established trust, understanding, and confidence (range
12-84); goal, extent to which the client and therapist agree on outcomes and targets of intervention (range 12-84)];
higher scores are indicative of more positive working alliance.?®> Missing item responses were imputed using the mean
score of items in each specific factor (i.e., task, bond, goal); these scores were also used to calculate the total score.
In the current investigation, the WAI demonstrated excellent internal consistency based on both youth (o = 0.927) and
parent (o = 0.930) report.

Additionally, the total number of sessions completed was calculated for each participant.

Procedures

All study procedures were approved by the institutional review board at the authors’ institution. Youth between the
ages of 12 and 19 years (at enrollment) with TIDM in poor metabolic control (i.e, HbAlc = 9.0%) and at least one
parent/legal guardian were recruited (via referral by medical provider, identification by study staff via review of medical
chart, or self-referral) from two multidisciplinary, comprehensive hospital-based diabetes care centers located in an
urban Pacific Northwest city. Legal guardians provided consent, and all youth provided assent. Upon enrollment,
participants were randomized to receive up to 10 sessions lasting 1 to 1.5 h of BFST-D within a 12-week time frame
either via Skype or via traditional clinic-based visits; therapists followed the BFST-D manual used in previous trials.3
Therapists included one psychology intern and two doctoral level therapists. All therapists received preparatory
training and weekly supervision from Michael A. Harris, who has extensive experience implementing BFST-D.
Randomization procedures were used to ensure equivalent distribution of cases (i.e, Skype versus clinic) with each
therapist. Pretreatment contact between the therapist and family occurred via telephone only to arrange appointment
schedules. During treatment, all participants received a telephone call from the study coordinator reminding them
about their scheduled appointments 3-4 days prior. “No show” participants were called weekly to reschedule their
missed appointment. They were reminded weekly until they participated or until the 12-week treatment period ended.

Participants completed a variety of measures, including those analyzed in this study, prior to, immediately after,
and 3 months following treatment. The WAI was completed after session 5 and at post-treatment. For those in the
Skype condition, the WAI was completed at home in hard copy after session 5 and returned to the researchers via
a self-addressed stamped envelope; post-treatment WAIs were completed during an in-person assessment that was
administered by a research assistant or study investigator (not the therapist) for all participants, regardless of condition.
Only the post-treatment WAI scores are used in the current analyses.
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Results able
0 P 0 0 0 2 A 0

Working Alliance Inventory Between-Group X d To . A CrG onditic
Comparisons Clinic Skype "
To test the hypothesis related to whether therapeutic Youth WAI
alliance differed across experimental conditions, WAI task,
bond, goal, and total scores based on youth and parent Task 7084 7203 0675
report were compared. Results of an independent sample Bond 68.85 71.08 0.970
t-test revealed no significant differences in WAI scores Goal 71.40 72.81 0.641
across those receiving BFST-D via Skype versus in-clinic Total 210.78 215.88 0.834
(Table 2). Parent WAI

Task 72.79 75.31 0.429
We also explore'd whether.parent an‘d yquth reports Bond 579 3.8 0.674
on the WAI differed, again conducting independent
sample t-tests. For all WAI subscale and total scores, Goal 75.00 75.98 0.584
youth report was significantly lower than parent report Total 221.62 224.84 0.528
(Table 3).
Correlation among Pretreatment Demographic, able
Personal, and Parent—Adolescent Variables omparison of Yo € are eport o
and Sessions Completed or«ing - € JIIVEILO
Completing treatment sessions can be affected by a number WAI factor Youth Parent ! .2
of variables. Therefore, before testing our primary hypo- Task .21 74.49 -2.28 0.024
thesis, we investigated the association between specific Bond 69.83 73.15 -2.28 0.024
personal and demographic variables (i.e, gender, youth Goal 72.04 75.42 245 0.015
age, duration of TIDM, ethnicity), pretreatment metabolic Total 13.08 923,07 253 0.012

control (i.e, HbAlc), and pretreatment general (CBQ-20)
and diabetes-specific (DRFC) parent-adolescent conflict.
Only pretreatment HbAlc was significantly associated with the number of sessions completed (r = -0.318, p = .002).
Therefore, all analyses investigating the association between WAI and the number of sessions completed were
conducted controlling for pretreatment HbAlc.

Correlation between Working Alliance Inventory Scores and Sessions Completed

To test our second hypothesis, we examined the association between reported therapeutic alliance (i.e, WAI subscale
and total scores) and the number of BFST-D sessions completed by conducting two-tailed partial correlation controlling
for pretreatment HbAlc. First, we tested the association with the entire sample combined; the mean number of sessions
completed for all participants was 7.39 (range 1-10). No significant associations between WALI task, bond, goal, or total
scores were obtained based on either youth or parent report (all p > .1).

Second, given our interest in whether method of treatment delivery affected outcomes of interest, we investigated
whether associations between WAI scores and the number of sessions differed for each experimental group. Those in
the Skype group completed a mean of 7.03 sessions (range 1-10). Again using partial correlation controlling for
pretreatment HbAlc, no significant associations between number of sessions completed and WAI subscale and total
scores were found based on both youth and parent report for those in the Skype group (all p > .2). For the clinic-based
group, the mean number of sessions completed was 7.56 (range 1-10). Again, no significant partial correlations were
found between sessions completed and parent-reported WAI scores (all p > .2). In contrast, the number of sessions of
BFST-D completed and youth WAI goal (r = 0.443, p = .005) and total (r = 0.322, p = .048) scores in the clinic group
were significantly positively associated while controlling for pretreatment HbAlc, which represent strong to moderate
positive relationships, respectively.
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Ancillary Analyses

Post hoc exploratory analyses of possible mediation effects were conducted using criteria outlined by Baron and
Kenny.¥” Two possible models were hypothesized: (1) working alliance mediates the relationship between number of
sessions completed and outcome (HbAlc) and (2) the number of sessions competed mediates the relationship between
working alliance and outcome (HbAlc). For the first model, further exploration ceased at step 3 due to a lack of
identifying a significant relationship between the proposed mediator (working alliance total or subscale scores) and
outcome (HbAlc). For the second model, exploration ceased at step 1 due to the same lack of relationship between
working alliance and HbAlc.

Discussion

This study is the first randomized controlled trial to examine therapeutic alliance when delivering BFST-D to youth
with poorly controlled TIDM via Skype. Results showed that patient-provider therapeutic alliance was similar to
clinic-based care based on both youth and parent report and largely unaffected by the use of videoconferencing
technology. Youth randomized to the clinic-based condition who completed more treatment sessions reported a greater
agreement with their therapist on therapeutic targets and expected outcomes (WAI goal) and overall more positive
working alliance (WALI total). The direction of the relationship is impossible to discern in this study, but it may be that
the better alliance contributed to patients completing a larger number of sessions. This finding is in contrast to those
in the Skype condition, where the number of sessions completed was not related to the quality of youth-reported
working alliance. This difference may have occurred because the in-person interaction created a more personal
patient/provider atmosphere that was more directly related to return than during videoconferencing and is consistent
with other research demonstrating that working alliance may be more predictive of outcomes when providing face-to-
face care.®® However, the relationship was strong across experimental conditions, which is consistent with previous
research examining the impact of telehealth on the therapeutic relationship between patients and providers.>*-*!

Very few telemental health studies have used a randomized controlled design.*> The present study is the first such
trial to examine the therapeutic relationship when delivering a family-based intervention (BFST-D) to improve diabetes
management. As such, the present study is an important contribution to the extant literature. Findings offer further
evidence regarding the ability to establish a positive working relationship while delivering care via technology and
support integration of such a treatment delivery approach into clinical care. However, using telehealth to engage in
widespread clinical dissemination of evidence-based treatments such as BFST-D across state lines may be premature,
because current licensing laws in most states dictate that practice occurs only within the state of licensure; thus
treatment delivery cannot legally occur across state lines unless the practitioner is licensed in both jurisdictions.

Much of the existing research on the use and effectiveness of telehealth, including telemental health, via video-
conferencing has relied on closed circuit technology. While findings are generally positive, use of this technology
greatly hampers treatment dissemination and accessibility, as it requires expensive hardware and staff support not
available in many communities. Further, it typically requires designating a centralized location to which people within
the distant community must come to receive services; while this is better than traveling (presumably) longer distances
to receive care in person, it nonetheless requires designated community resources and significant coordination of care.
Internet-based videoconferencing such as that used in the current investigation further diminishes barriers to effective
behavioral health care for youth with diabetes.

Fortunately, advances in computer and Internet technology have led to increased access to videoconferencing technology.
Personal computers are now typically equipped with video cameras, and if not, aftermarket cost for such products
are generally affordable. Further, multiple low-cost or free programs, such as Skype, are available for download
that allow consumers to engage in real-time conversations that include both audio and video feeds. Thus,
telehealth services need not rely on sophisticated and expensive technology. Further, access to broadband Internet
continues to increase in the United States,*® and there is an increase in legislation supporting reimbursement for
telehealth services. Together, these changes to the landscape highlight the importance of investigating how technology
intersects with the delivery of behavioral health care. Our findings support that not only is it possible to deliver
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services via freely available videoconferencing technology, but the patient-provider working relationship remains
intact when doing so.

There are several limitations to our study. Failure to detect statistically significant differences in outcome does not
necessarily indicate equivalence of outcome.**#> In this study, small differences in WAI scores across groups were
found; thus it is possible that insufficient power existed to detect statistically significant differences. Therefore, there is a
possibility of type II error. Importantly, while nonsignificant, observed differences in WAI scores were always in the
direction of those receiving care via Skype reporting higher working alliance. As a related limitation, we did not test
clinical relevance of the differences. Additionally, it may be that questionnaires specific to assessing working alliance
when care is provided via videoconferencing are needed to identify factors unique to the intervention delivery method.
While versions of the WAI have been used in previous telehealth research,?3%4¢ it has yet to be investigated when
delivering care via Skype, and thus it may or may not capture important dimensions of the working relationship
when care is delivered via this technology.

Conclusions

Despite limitations, our study adds to growing evidence supporting the ability to deliver care via videoconferencing
technology, improving and extending the extant literature by testing the delivery of care via freely available Internet
videoconferencing. Further, suggestions for future research emerge from this investigation. First, testing the association
between working alliance when providing behavioral telehealth for adolescents with poorly controlled TIDM and for
associated improvements in adherence and glycemic control is warranted. While working alliance has been shown
to strongly predict treatment outcome in traditional face-to-face care,>>?® the association when providing telehealth
is mixed, with some research suggesting positive associations** and others failing to identify such a link.%%%
Whether these differences are due to variations in measures used, treatment delivery methods (e.g., telephone, video-
conferencing, online psycho-education), or conditions/outcomes targeted is unclear and warrants further study.
Second, future research should address what conditions and which populations of youth with diabetes (e.g, TIDM
versus T2DM) could benefit most from behavioral telehealth in improving diabetes management. Finally, there are
many videoconferencing platforms (e.g.,, Skype, FaceTime) and devices supporting videoconferencing (e.g., cell phones,
tablets, laptops) currently on the market. Thus future research examining the relative effectiveness and/or usability of
behavioral telehealth across various hardware and software platforms would inform clinical practice such that youth
with diabetes benefit the most in improved diabetes self-care.
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