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Objective To determine whether multisystemic therapy (MST) improved family relationships 

among youths with poorly controlled type 1 diabetes and whether these changes mediated MST 

effects on health outcomes. The moderating effect of family demographics on study outcomes 

was also assessed. Methods A randomized controlled trial was conducted with 127 youths. 

Changes in general family relationships and caregiver support for diabetes care from baseline to 

treatment completion were assessed. Structural equation modeling (SEM) was used to test 

whether changes in family relations mediated improvements in frequency of blood glucose 

testing (BGT) and metabolic control. Results MST increased support for diabetes care from 

both primary and secondary caregivers in two-parent but not in single-parent families. However, 

MST had the strongest effects on BGT and metabolic control in single-parent families. SEM did 

not support family relations as the mediator of improved BGT or metabolic control. Rather, 

MST had a direct effect on BGT for all participants. BGT mediated improvements in metabolic 

control among single-parent families. Conclusions MST improved family relationships for 

youths with diabetes in two-parent but not in single-parent families. Objective outcomes related 

to diabetes were strongest for single-parent families. Other processes such as increased parental 

monitoring may have been responsible for improved health outcomes among these families.
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Family relationships play an important role in the
development of good illness management skills among
children with chronic illnesses such as type 1 diabetes.
Multiple studies suggest that children with diabetes who
come from families with maladaptive interactional pat-
terns such as high levels of conflict or low levels of cohe-
sion have poorer adherence and health outcomes
(Cohen, Lumley, Naar-King, Partridge, & Cakan, 2004;
Hanson, Henggeler, & Burghen, 1987; Hauser et al.,
1990; Jacobson et al., 1994). Daily family interactions

that take place around diabetes care, such as parental
support for diabetes care, have also been found to be
related to adherence and metabolic control (Anderson,
Auslander, Jung, Miller, & Santiago, 1990; Hanson,
Deguire, Schinkel, & Henggeler, 1992).

Because family relationships appear to influence
children’s ability to adhere to their medical regimen,
intervention trials with children with type 1 diabetes
have often used a family approach (Delamater et al.,
2001). Both general family relations (Wysocki et al.,
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2000; Wysocki, Greco, Harris, Bubb, & White, 2001)
and family support for diabetes care (Anderson, Brackett,
Ho, & Laffel, 1999; Laffel et al., 2003) have been targeted
for change, with the assumption that improvements in
these areas would result in improved adherence behav-
ior and metabolic control. However, some family ther-
apy interventions that were successful in improving
family relationships did not have the desired effect on
health outcomes (Wysocki et al., 2000). Other studies
that successfully used family intervention techniques to
improve health outcomes did not find the expected
changes in family relationships (Satin, LaGreca, Zigo, &
Skyler, 1989). In still others, where the effect of the
intervention on both family variables and health out-
comes was established, formal tests of mediation were
not conducted (Anderson et al., 1999). This leaves it
unclear whether changes in family relationship were
responsible for improvements in adherence or metabolic
control.

Our research group has recently investigated the
effectiveness of multisystemic therapy (MST) for the treat-
ment of youths with poorly controlled type 1 diabetes.
MST is an intensive, home- and community-based family
therapy originally used with youths presenting with seri-
ous antisocial behavior and their families (Henggeler,
Schoenwald, Borduin, Rowland, & Cunningham, 1998).
Youths with poor metabolic control and their families
are characterized by high rates of psychiatric co-morbidity
(Kovacs, Goldston, Obrosky, & Iyengar, 1992), family
psychopathology (Liss et al., 1998), and poor interface
with health care providers (Jacobson et al., 1997; Kaufman,
Halvorson, & Carpenter, 1999). The MST treatment
approach is an excellent fit with the known etiology of
poor metabolic control, because the scope of MST inter-
ventions encompasses the individual youth, the family
system, and the broader community systems within
which the family operates (i.e., school and health care
system).

Results of our prior studies have shown MST to be
effective in improving regimen adherence and metabolic
control, decreasing diabetes-related stress, and reducing
hospital admissions for diabetic ketoacidosis (DKA) for
youths with poor metabolic control (Ellis, Frey, et al.,
2005a, 2005b). Prior trials of MST with delinquent
youths found that families receiving MST reported
improvements in family relationships (Borduin et al.,
1995; Henggeler, Melton, & Smith, 1992). Therefore,
the primary purpose of the present study was to deter-
mine whether youths with type 1 diabetes who received
MST and their families would report improvements in
either general or in diabetes-specific family relationships

such as caregiver support for diabetes care. A secondary
aim was to determine whether any changes in family
relationships that occurred as a result of the intervention
would mediate the intervention’s effect on a specific
aspect of adherence, frequency of blood glucose testing
(BGT), and metabolic control.

The final aim was to investigate whether family
demographic characteristics such as the number of par-
ents in the home would moderate the effects of MST on
treatment outcomes. Minority and single-parent families
are overrepresented among children with poor meta-
bolic control (Delamater et al., 1999; Palta et al., 1997;
Thompson, Auslander, & White, 2001). Such families
may face unique challenges in coping with chronic ill-
nesses, such as more limited resources for completing
the medical regimen. However, prior trials of family
interventions for youths with diabetes have enrolled low
numbers of single-parent households. It was hypothe-
sized that MST would be significantly more effective in
improving family relationships than standard medical
care and that MST would be equally effective for single-
parent and two-parent families given its original devel-
opment for high-risk families.

Methods
Participants

Youths and their families were recruited from an endo-
crinology clinic within a tertiary care children’s hospital
located in a major Midwestern metropolitan area. Inclu-
sion criteria were (a) those diagnosed with type 1 diabe-
tes for at least 1 year, (b) an average glycated
hemoglobin (HbA1c) of 8% or higher during the year
prior to study entry as well as the most recent HbA1c ≥ 8%,
(c) between 10 years, 0 months and 17 years, 0 months
of age, and (d) sufficient mastery of English to commu-
nicate with therapists and complete study measures. The
only study exclusion criteria were moderate or severe
mental retardation or psychosis.

Of the 182 families eligible for participation, 33 fami-
lies (18%) refused to participate. Reasons for the lack of
participation included parent or youth belief that the
youth could improve their diabetes care without inter-
vention, parental disinterest in home-based services, and
family report that they were too busy to participate. Five
families (3%) indicated an interest in participating but
asked to be re-contacted later, and 17 families (9%) con-
sented to participate but had not completed baseline
data collection when study enrollment was closed and
were not randomized. The final sample consisted of 127
youths and their families (70% of eligible families).



196 Ellis et al.

Sixty-four participants were assigned to MST and 63 to
the control condition. Nine of the 127 families (7%)
dropped out of the study before completing follow-up
data collection and another 8 (6%) did not complete
data collection within the specified window (87% com-
pletion rate). Seven of the 17 were in the MST condition
and 10 in the control condition; there was no suggestion
of differential loss to follow-up between the groups. One
additional family could not be included in this study, as
the parent did not report marital status on demographic
questionnaires. Nine additional families were excluded
from the analyses involving BGT only because of miss-
ing data from blood glucose meters. The study had suffi-
cient power (.80) to detect a medium-sized difference
(.5 SD) between MST and standard care control condi-
tion (SC), assuming two-tail α = .05.

Consistent with the demographics of the clinic
where participants were recruited and the known over-
representation of minorities among the population of
youth with poor metabolic control (CMPC), 63% of the
sample were African American. Twenty-six percent were
white, and the remaining 11% were of other ethnicity.
Fifty-one percent were female. Mean youth age was 13.2
(SD = 1.9). Forty-nine percent of youths resided in a sin-
gle-parent household (two-parent households included
parents who identified themselves as single but living
with a partner). Mean annual family income was $27,950
(SD = $17,951). The majority of youths participating in
the study (92%) were managed with injected insulin,
whereas 8% used an insulin pump. Mean length of time
since diagnosis was 4.9 years (SD = 3.0). The mean
HbA1c of youths at study entry was 11.3% (SD = 2.3%),
confirming that youths in the sample were in poor
metabolic control.

Procedures

The study was a randomized controlled trial with a
repeated measures design. Families randomized to MST
treatment received approximately 6 months of home-
and community-based psychotherapy plus standard
medical care, whereas families randomized to the con-
trol condition received standard care only. Randomiza-
tion to treatment condition was completed immediately
after baseline data collection by the project statistician.
To ensure equivalence across treatment condition, we
stratified randomization by the level of HbA1c at the
baseline visit (high ≥ 10.5; low < 10.5). Data were col-
lected at 7, 12, 18, and 24 months after baseline data col-
lection. Questionnaires were completed by the youth and
the youth’s primary caregiver. In 88% of cases, the pri-
mary caregiver was a female. Families were reimbursed

for data collection sessions. This study reports on data
from the 7-month post-test (immediately after the con-
clusion of the intervention for families randomized to
MST).

Intervention Condition
Youths assigned to the intervention condition received
MST plus standard medical care (described in Standard
Care Control Condition subsection). MST is an inten-
sive, family-centered, community-based treatment origi-
nally designed for use with youth presenting with
serious antisocial behavior (Henggeler et al., 1998). As
MST is designed to target the multiple systems within
which youth with serious problems are embedded, it
does not follow a session-by-session treatment protocol.
Rather, MST is specified through nine treatment princi-
ples that operationalize the parameters for designing and
implementing interventions (Ellis, Naar-King, et al.,
2005) and a treatment manual focusing on the applica-
tion of these principles (Henggeler, Melton, Brondino,
Scherer, & Hanley, 1997; Henggeler, Schoenwald, Liao,
Letourneau, & Edwards, 2002; Huey, Henggeler, Brondino,
& Pickrel, 2000, for an extensive discussion of the MST
treatment principles and treatment fidelity). Three ther-
apists provided treatment in this study. Therapists and
their supervisor received a formal, 5-day training in MST
techniques. MST interventions were also monitored for
treatment fidelity using state-of-the-art quality assur-
ance protocols, including weekly on-site clinical super-
vision and weekly telephone consultation with an MST
expert consultant. All therapists participating in the trial
met expected standards for treatment fidelity as assessed
by standardized questionnaires and session audiotape
coding.

Therapists began treatment by gathering data from
multiple sources across multiple informants (family
members, peers, school personnel, and medical treat-
ment team) regarding the most salient factors associated
with the youth’s poor metabolic control. Once this
assessment was completed, treatment goals and inter-
ventions were individually tailored for each family to
treat the identified causes. Therapists met with families a
minimum of two to three times per week at the begin-
ning of treatment and then reduced the frequency of
contact over time based on clinical need. The mean
length of treatment in the study was 5.7 months, which
is consistent with previous MST trials. Twenty-five per-
cent (16/64) of treatment families did not complete a
full course of therapy. The mean number of treatment
sessions was 48 (SD = 19; range = 11–91) for treatment
completers and 9 (SD = 8; range = 0–25) for dropouts.
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MST interventions targeted adherence-related prob-
lems within the family system, peer network, and the
broader community systems within which the family was
embedded. Therapists drew on a menu of evidence-based
intervention techniques that included cognitive–behavioral
therapy, parent training, and behavioral family system
therapy. For example, individual interventions carried out
in this study included cognitive–behavioral therapy with
depressed youth. Family interventions included introduc-
ing systematic monitoring, reward, and discipline systems
to decrease parental disengagement from the diabetes regi-
men and teaching caregivers to communicate effectively
with each other about the youth’s medical regimen. School
interventions included improving family–school commu-
nication about the youth’s diabetes care needs and adher-
ence behaviors (e.g., having school personnel report blood
glucose readings from school meter to parents weekly).
Peer interventions included enlisting the active support of
peers regarding regimen adherence.

Community-level interventions included develop-
ing strategies to monitor and promote the youth’s diabe-
tes care while participating in extracurricular activities.
Interventions within the health care system included
helping the family resolve barriers to keeping appoint-
ments and working with the family and the diabetes
treatment team to promote a positive working relation-
ship. For example, therapists were required to accom-
pany families to their medical appointments to assist the
family and members of the medical team to problem-
solve ways to improve regimen adherence.

Standard Care Control Condition
Youths randomized to the control condition received
standard medical care. Standard care at the hospital
where youths were cared for consisted of quarterly med-
ical visits with a multidisciplinary medical team com-
posed of an endocrinologist, a nurse, a dietician, a social
worker, and a psychologist.

Measures

Family Relationships
Family relationships were measured by two methods.
Diabetes-specific family relationships, operationalized as
caregiver support for diabetes care, were measured by
the supportive subscale of the Diabetes Family Behavior
Checklist (DFBC; Schafer, McCaul, & Glasgow, 1986).
Caregivers were asked to rate their supportive behaviors
toward the youth. Youths were asked to rate supportive
behaviors by the primary caregiver. When the youth
resided in a two-parent home, they were also asked to
rate supportive behavior by their other caregiver. Higher
scores on the instrument indicate more support. Internal

consistency in the current sample was .80 for parents
and .82 for youths.

General family relationships were measured by the
Family Relationship Index (FRI) of the Family Environ-
ment Scale (FES; Moos & Moos, 1994). The FRI con-
sists of three FES subscales (expressiveness, cohesion,
and conflict) and is calculated by adding the expressive-
ness and cohesion subscales and subtracting the conflict
subscale. Higher scores indicate better family function-
ing (high expressiveness, high cohesion, and low con-
flict). Internal consistency in the current sample was .73
for parents and .78 for youths.

Adherence
Adherence to a single aspect of the diabetes regimen, fre-
quency of BGT, was obtained directly from the youth’s
blood glucose meter. Obtaining data from the meter
instead of by self-report provided the most objective
information possible. The frequency of testing during
the 14-day period immediately preceding data collection
was recorded, and an average daily testing frequency
was subsequently calculated. Although diabetes self-care
includes the completion of insulin administration and
management of diet, BGT is the regimen adherence
behavior that has been most closely linked to metabolic
control in pediatric populations (Levine et al., 2001).

Metabolic Control
For the majority of participants, HbA1c (reference range =
4–6.4%) was calculated by the medical center laboratory
from a total glycated hemoglobin (GHb). This approach
was taken by the laboratory because of the high preva-
lence rate of abnormal hemoglobin variant carriers in
the population served, which is primarily African
American. GHb was analyzed by boronate-affinity chro-
matography using a glycated hemoglobin and protein
analyzer Model CLC385 (Primus Corporation, Kansas
City, MO). However, 5.5% of HbA1c values were calcu-
lated during a medical appointment in the diabetes
clinic with a DCA 2000 system (Bayer, Elkhart, IN)
which uses an immunoglobulin-agglutination method-
ology. DCA results were used when youths were seen for
a clinical appointment on the day of a research visit and
refused a venipuncture, or when families missed the
study visit but completed their clinical visit. Higher lev-
els of HbA1c indicate worse metabolic control.

Results
Analytic Approach

To simplify data presentation and decrease the complex-
ity of the analyses and the likelihood of Type I error
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because of multiple comparisons, we first conducted
data reduction by averaging parent and youth report for
the FRI and for DFBC ratings of primary caregiver sup-
port. As the youth alone rated support from the second-
ary caregiver, the DFBC secondary caregiver score
represented youth ratings only. To ensure that a simple
summative score was capturing the reliable common
variance for the combined measures, we first calculated
internal consistencies. Second, following Holmbeck, Li,
Schurman, Friedman, & Coakley (2002), an unre-
stricted principal component factor analysis was per-
formed on each aggregated measure to examine the
contribution of youth and parent components to the pri-
mary unrotated factor as judged by the sum of the
squared factor loadings of the items onto the factor. This
provides an estimate of the common variance accounted
for in the factor by the items. For the FRI combined
measure, the α coefficient was .81. The parent items
accounted for 16% of the variance in the primary factor
and the youth items for 18% of the variance, suggesting
that each respondent version contributed equally to the
combined measure. For the DFBC combined measure,
the α coefficient was .84. The parent items accounted
for 12% of the variance in the primary factor and the
youth items for 16% of the common variance, suggesting
that parent and youth items contributed equally to this
instrument also.

The hypothesis that the MST group would have
improved outcomes relative to the SC group was tested
using intent-to-treat analyses. Non-completers of the
post-test data collection (7 MST and 10 controls) were
treated conservatively as if no change occurred and the
participant’s baseline score for each outcome variable
was forwarded to the follow-up point. Comparisons of
families with missing data on any variable with those
who completed all data points were conducted using
Student’s t test for continuous variables and Fisher’s
exact test for categorical variables. No differences were
found on HbA1c at study entry, t(125) = –.56, ns, nor on
child age, t(125) = 1.18, ns, illness duration, t(118) =
1.14, ns, gender, χ2(1)=1.00, ns, ethnicity, χ2(1)=.31, ns,
or number of parents in the home, χ2(1)=.80, ns. There
were also no significant differences for either the parent
or the teen report version of the FRI or DFBC between
the two groups at study entry.

Change in family functioning, BGT, and HbA1c was
calculated by subtracting baseline values from 7-month
follow-up values. Therefore, positive change scores for
the FRI, DFBC, and BGT represented improved func-
tioning, and negative change scores for HbA1c indicated
improved functioning. Separate analyses of variance

(ANOVAs) were then conducted with FRI, DFBC, BGT,
and HbA1c change scores serving as the dependent vari-
ables and treatment assignment as the independent vari-
able. The hypothesis that changes in family relationships
would mediate improvements in the frequency of BGT
and metabolic control was tested via structural equation
modeling (SEM) using AMOS Version 5.0.

To test for the moderation of treatment effects, fam-
ily composition (one- or two-parent household) was
added separately to the ANOVA as a factor. Family com-
position was coded without regard to whether caregivers
were related biologically to the child or not; therefore,
two-parent homes included two biological parents, a
biological parent and stepparent, two foster parents, and
two extended family members (i.e., two grandparents).
Single parents with live-in partners were also coded as
two–parent homes. Interaction effects were not tested
for the DFBC secondary caregiver variable because of
sample size constraints that would have resulted in inad-
equate power and the confounding of the measure with
family composition (i.e., only youths in two-parent
homes rated the secondary caregiver’s support).

Although at least one study that has disentangled
the effects of ethnicity and family composition has
found that single-parent status accounts for the majority
of the variance in metabolic control (Harris, Greco,
Wysocki, Elder-Danda, & White, 1999), the degree of
association between family composition and family eth-
nicity was also assessed to ensure that family composi-
tion was not a proxy for family ethnicity. Ethnicity was
transformed into a categorical variable with two levels
(African American and other). Chi–square tests of asso-
ciation showed that in the present urban sample, family
composition and family ethnicity were not significantly
associated, χ2(1) = 2.42, ns. Because ethnicity could not
have accounted for a significant amount of the variance
in outcome measures explained by family composition,
it was not included further in the analyses. Family
income was significantly related to single-parent status
(r = –..37, p < .01). Analyses for moderation were also
repeated using family income as the moderator. How-
ever, family income did not function as a moderator of
intervention effects for any outcome variable.

Baseline Comparisons

Table I summarizes baseline descriptive statistics for
treatment outcome variables by treatment assignment
and family composition. There were no significant dif-
ferences between the MST and SC groups at baseline on
any outcome variable, nor between single- and two-parent
families. In addition, there were no significant differences
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between the MST and control groups on the majority of
demographic variable such as regimen type, child or
parent age, ethnicity, or family composition. However,
significantly more males were randomized to MST.

Family Relationship Outcomes

It was predicted that MST would improve family rela-
tions as compared with standard care. However, as sum-
marized in Table II, the main effect of treatment
condition on primary caregiver support for diabetes care
was not significant, F(1, 126) = .01, ns. On the contrary,
a significant main effect of treatment condition was
found for secondary caregiver support. Youths residing
in two-parent families who received MST reported sig-
nificant increases in support from their secondary care-
giver as compared with controls in two-parent
households, who reported decreased support over time
(t = 2.67, p < .05). There was no significant main effect
of treatment condition on FRI, F(1, 126) = .55, ns, as
both MST and SC families reported small improvements
in general family relationships (Table II).

When interaction effects were considered, a very
different picture of change in family relations emerged.
Figure 1 shows change in primary caregiver support
(DFBC primary caregiver) for diabetes care and change

in general family relations (FRI) for single-parent and
two-parent families in the MST and control conditions.
A significant Treatment × Family Composition effect
was found for DFBC primary caregiver, F(1, 126) = 3.75,
p ≤ .05, and for FRI, F(1, 126) = 4.90, p < .05. Follow-up
with simple effects tests indicated that there was no
significant change in primary caregiver support for dia-
betes care for single (p = .96) or two-parent SC families
(p = .48). However, in the MST condition, two-parent
families reported increased support for diabetes care
from the primary caregiver (p = .01), whereas single-
parent families reported no significant change in sup-
port (p = .18). A similar pattern of effects was found for
FRI (Fig. 1); however, none of the simple effects tests
were significant.

Adherence and Metabolic Control Outcomes

A significant main effect of treatment condition was
found for BGT, F(1, 116) = 16.35, p < .001. Youths who
received MST showed significant improvement in the
frequency of BGT as compared with youths receiving
standard care, who were less adherent over time (Table
II). A trend to significant main effect was found for
HbA1c, with youths receiving MST showing improve-
ments in metabolic control, F(1, 126) = 3.00, p < .10.

There were no significant Treatment × Family Com-
position effects for BGT, F(1, 116) = 1.12, ns. However, a
trend toward significant effect of Group × Family Com-
position was found for HbA1c, F(1, 126) = 3.20, p < .10
(Fig. 1). Simple effects test indicated that significant
change occurred only for youths in single-parent homes
assigned to MST (p = .003); HbA1c decreased .92% for
this group.

Structural Equation Modeling

Model Specification and Testing
As bivariate analyses showed a significant interaction
between family composition and changes in family rela-
tionship variables (FRI and primary caregiver DFBC),

Table I. Baseline Scores for Family Variables and Outcome Variables by Group Assignment, Ethnicity, and Family Composition

BGT, blood glucose testing; DFBC, Diabetes Family Behavior Checklist; FRI, Family Relationship Index; HbA1c, average glycated hemoglobin; MST, multisystemic 

therapy; SC, standard care.
aVariable not measured for adolescents in single-parent families.

M (SD)

MST (N = 64) SC (N = 63) Single-parent (N = 65) Two-parent (N = 61)

DFBC primary caregiver 27.52 (7.05) 28.44 (5.86) 28.07 (6.96) 28.02 (6.00)

DFBC secondary caregivera 22.63 (7.80) 25.83 (9.22)

FRI 8.87 (3.27) 8.69 (3.31) 9.01 (3.39) 8.60 (3.20)

HbA1c 11.40 (2.25) 11.29 (2.34) 11.69 (2.27) 11.03 (2.28)

BGT frequency 1.82 (1.15) 2.17 (1.33) 1.94 (1.28) 2.05 (1.24)

Table II. Change Scores for Family, Adherence, and Metabolic 
Control Variables for Multisystemic Therapy (MST) and Standard 
Medical Care (SC) Conditions

BGT, blood glucose testing; DFBC, Diabetes Family Behavior Checklist; FRI, 

Family Relationship Index; HbA1c, average glycated hemoglobin.
aDFBC secondary caregiver analyses conducted with two-parent families only.

*p < .10. **p < .05.

M (SD)

MST SC F

DFBC primary .47 (4.02) –.18 (4.73) .55

DFBC secondarya 3.32 (7.93) –1.63 (5.25) 7.13**

FRI .16 (2.79) .09 (2.89) .01

HbA1c –.68 (1.68) .09 (1.66) 3.00*

BGT frequency .71 (1.08)** –.16 (1.28) 16.35**
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multigroup SEM was used to test for mediation with
family composition defining the two groups. The pur-
pose of this analysis was not to formally test the hypoth-
esis that a two-group solution was preferable but simply
to conduct tests for mediation by group given prior find-
ings of differences between single- and two-parent fami-
lies. The general conceptual model that was tested
included one exogenous variable (treatment condition:
MST or SC control) and four endogenous variables (i.e.,
FRI, primary caregiver DFBC, BGT, and HbA1c). As
MST was expected to improve adherence behavior both
directly and indirectly via improved family functioning,
direct paths from MST to BGT and indirect paths from
MST to BGT through family variables were both
included.

A recursive model with four correlated equations
was tested using the covariance matrix for each group.
No parameters were constrained to be equal across
groups. Therefore, all parameters could be estimated
with ordinary least squares regression. Estimating the
model in this way does not provide the customary model
fit indices. Therefore, full information maximum likeli-
hood (ML) estimation followed by a parametric boot-
strap was used to estimate model parameters and
standard errors. The parametric bootstrap is considered
more appropriate for small samples, particularly when
testing mediation (Shrout & Bolger, 2002).

SEM Results
Figure 2 shows the results of the multigroup SEM.
The overall fit of the model was satisfactory (c2 = 10.01,

p = .18, CFI = .91, and RMSEA = .06). Examination of
the standardized path coefficients showed that MST
improved primary caregiver support for diabetes care for
youths in two-parent families but not for youths in sin-
gle-parent families. This was expected based on the
bivariate analyses presented previously. Primary care-
giver support, however, did not mediate the effect of
MST on BGT as expected. Neither FRI nor DFBC pri-
mary caregiver was significantly related to BGT fre-
quency in either group. Frequency of BGT was found to
mediate the effect of MST on HbA1c for youths in sin-
gle- but not two-parent families (p = .04). An alternative
model with direct paths from FRI and DFBC primary
caregiver to HbA1c was also tested. However, paths from
FRI and DFBC to HbA1c were of low order and nonsig-
nificant, and the model fit statistics were not signifi-
cantly improved with these paths in the model. 

Analyses of family variables were also repeated
using the parent and youth report versions of the DFBC
and FRI rather than the aggregated variables. In these
analyses, a significant Treatment x Family Composition
effect was found for DFBC parent report [F = 5.41,
p <. 05] and for FRI parent report [F = 5.46, p < .05],
replicating the findings for the aggregated DFBC and
FRI variables. The direction of the means for youth
report on the FRI and DFBC was the same as for parent
report but was nonsignificant. SEM models were also
run separately using first parent- and then youth-
reported family variables. For two-parent families,
results obtained using parent and youth report were vir-
tually identical to one another with no difference in the

Figure 1. Changes in proposed family mediators and treatment outcome variables for single- and two-parent families in Multisystemic Therapy 
(MST) and Standard Medical Care (SC) conditions.
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significance level of any standardized path coefficient
and the largest difference in magnitude being less than
.10. For single-parent families, the negative effect of
MST on DFBC shown in the aggregated model became
significant when parent report alone was used [α = .35,
p < .05], whereas youth report alone was nonsignificant
[α = .10, ns]. Single parents in MST thus reported
decreased support over time, although this was not
reported by the youth. The single-parent model was oth-
erwise alike regardless of whether the parent or the
youth report of DFBC and FRI was used.

Discussion

Family-based approaches have often been used to
improve adherence behavior and metabolic control
among youths with type 1 diabetes. The primary pur-
pose of this study was to investigate the effects of MST
on general and diabetes-specific family relationships
among youths with poor metabolic control and to deter-
mine whether family demographic characteristics such
as the number of parents in the home moderated the
effects of MST on treatment outcomes. A secondary
purpose was to determine whether changes in family

relationships would mediate any improvements in
adherence (frequency of BGT) and metabolic control
that occurred as a result of MST.

Significant improvements in family relationships as
a result of MST were found only for two-parent families.
For these families, MST significantly increased support
for diabetes management from both the primary and the
secondary caregiver over the course of the study.
Improved support from the secondary caregiver is par-
ticularly important in light of the common findings that
secondary caregivers (often fathers) have low levels of
involvement in the care of chronically ill children
(Wysocki & Gavin, 2004) and the nature of the MST
intervention, which targeted the entire family.

Although changes in general family relationships
were in the same direction as those found for diabetes-
specific relationships, improvements in general family
relationships for two-parent MST families were not sta-
tistically significant. Reports from prior trials of MST for
delinquent youth (Borduin et al., 1995; Henggeler et al.,
1992) show that in families of antisocial youth, MST was
able to improve general family relations. However, the
current adaptation focused most strongly on family
interactions related to diabetes care. Some studies have

Figure 2. Standardized path coefficients from multigroup structural equation modeling (SEM). Multisystemic therapy (MST) = 1; standard medical 
care (SC)=2. Residuals between Diabetes Family Behavior Checklist (DFBC) and Family Relationship Index (FRI) are positively correlated (r = .22) 
in the two-parent group but are not shown in the diagram. *p < .05.
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also suggested that diabetes–specific interactions may be
more closely linked to health-related outcomes than
general family relations (Hanson et al., 1992).

Findings regarding changes in family relationships
for single-parent families were in significant contrast
with those for two-parent families. No improvements
were found for either general family relationships or dia-
betes-specific caregiver support for those single-parent
families assigned to MST. The broader family and ado-
lescent risk literature may help explain why single-parent
families did not report improvements in diabetes-related
support. Other studies of low-income, urban families
suggest that economic disadvantage is a stressor which
places single parents at high risk of psychological dis-
tress and poor parenting practices (Brody & Flor, 1997;
Mistry, Vandewater, Huston, & McLoyd, 2002). Thus,
the multiple demands faced by single parents may have
made increasing their day-to-day support to youths for
diabetes care more difficult than for two-parent families.
Social support has been proposed as a protective factor
for single parents that is related to more effective and
nurturant parenting (Ceballo & McLoyd, 2002). To
increase diabetes support from parents in single-parent
families where parents are already taxed by work and
family demands, clinicians may need to seek increased
support for parents in the natural social ecology, such as
from extended family members or friends who could
encourage and support more active parenting

The finding that single-parent families perceived no
improvement in family relationships is particularly striking
in light of the health-related outcomes for these families.
Youths in single-parent families assigned to MST had sig-
nificant improvements in frequency of BGT, one aspect of
adherence to the diabetes regimen, and were the only
group to show significant improvement in HbA1c. More-
over, the mean reduction in HbA1c for youths in single-
parent families was .92%, a reduction that is both clinically
meaningful and in the range associated with reductions in
rates of diabetes complications (The Diabetes Control and
Complications Trial/Epidemiology of Diabetes Interven-
tions and Complications Research Group, 2000). Youths in
two-parent families had significant improvements in BGT
frequency but not in metabolic control. A possible explana-
tion is the relatively higher HbA1c of youths in single-
parent families at study entry. Although these differences
were not statistically significant, youths with higher
HbA1cs at study entry may have had more opportunity to
improve. The possibility of confounding variables such as
more insulin resistance among two-parent families because
of earlier Tanner stage, higher rates of obesity, or other
physiological factors also cannot be ruled out.

When the effects of changes in family relationships
on changes in BGT were investigated through SEM, little
support was found for mediation. Assignment to MST
was strongly associated with improved BGT for two-
parent families and modestly associated with improved
BGT for single-parent families. These changes in BGT
were also significantly related to changes in metabolic
control for single-parent families. However, the
improvements in support for diabetes care found among
two-parent families were not related to changes in BGT.
Longitudinal studies have provided mixed support for
the hypothesis that family environment at the time of
diagnosis predicts later adherence and metabolic control
(Hauser et al., 1990; Jacobson et al., 1994). For instance,
it has previously been suggested that family conflict may
be an outcome, not a predictor, of poor adherence
(Hanson, 1990). If so, then reductions in family conflict
or increases in support might not necessarily result in
improved adherence.

An alternative explanation for our findings that
changes in family support were not related to changes in
BGT is that MST affected family processes, such as
parental supervision and monitoring of youth diabetes
care, that were not adequately measured in this study
and that increased monitoring was responsible for
improved BGT. These processes have been shown to be
critical in other risky behaviors such as early sexual ini-
tiation (French & Dishion, 2003), delinquency and sub-
stance use/abuse (Forehand, Miller, Dutra, & Chance,
1997; Simons-Morton & Chen, 2005), and academic
failure (Anderson, Lindner, & Bennion, 1992). Poor
adherence may be yet another of this constellation of
risk behaviors that is relevant to the subset of youths
who have a chronic illness. Measures of parental mon-
itoring of diabetes management, as a parenting behav-
ior that is discrete from support, have not been well
developed but may be particularly important to pre-
dicting the outcomes of youth with poor metabolic
control.

Limitations of this study include the use of self-
report data to measure family relations and inclusion of
only a single aspect of regimen adherence (BGT).
Although the measure was chosen because of its close
association with metabolic control in prior studies
(Levine et al., 2001), it is possible that family support
may have been more strongly related to other aspects of
regimen adherence such as insulin administration, diet,
or exercise. In addition, this study reports only on out-
comes at treatment termination. Additional follow-up of
the sample is needed to assess whether there were stable
changes in family relationships. The relatively broad age
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of the sample and different expectations for parental
support for diabetes care for younger and older youth
may also have affected study findings. This study used a
standard care control condition; therefore, it is not pos-
sible to rule out the effects of attention versus specific
intervention content in participant improvement.
Finally, the effects of various aspects of treatment imple-
mentation such as the dose of treatment received and
the location of treatment (i.e., home, school or medical
clinic) were not investigated in this study and should be
considered in future work.

In summary, the results of this study support the
effectiveness of intensive, home-based family therapy for
improving diabetes-specific family relations in a subset
of youth with type 1 diabetes and poor metabolic con-
trol. This study further highlights the importance of
developing evidence-based interventions for chronically
ill youth, particularly those that show potential for wide-
scale adoption in real-world, community settings. Fur-
ther research is needed to better understand those family
processes that are most crucial for improving adherence
behavior in urban, socially disadvantaged youth, partic-
ularly those youth from single-parent families.

Acknowledgments

This project was supported by grant R01 DK59067 from
the National Institute of Diabetes, Digestive and Kidney
Diseases. We thank the research and medical staff who
assisted with the project and the participants who
helped us better understand how to improve the health
of children and families in the future.

Received April 28, 2005; revisions received December 15,
2005 and March 11, 2006; accepted March 20, 2006

References

Anderson, B. J., Auslander, W. F., Jung, K. C., Miller, J. P., & 
Santiago, J. V. (1990). Assessing family sharing of 
diabetes responsibilities. Journal of Pediatric 
Psychology, 15, 477–492.

Anderson, B. J., Brackett, J., Ho, J., & Laffel, L. M. B. 
(1999). An office-based intervention to maintain 
parent-adolescent teamwork in diabetes manage-
ment: Impact on parent involvement, family con-
flict, and subsequent glycemic control. Diabetes 
Care, 22, 713–721.

Anderson, E. R., Lindner, M. S., & Bennion, L. D. 
(1992). The effect of family relationships on adoles-
cent development during family reorganization. 

Monographs of the Society for Research in Child 
Development, 58, 178–199.

Borduin, C. M., Mann, B. J., Cone, L. T., Henggeler, S. W., 
Fucci, B. R., Blaske, D. M., et al. (1995). Multi-
systemic treatment of serious juvenile offenders: 
Long-term prevention of criminality and violence. 
Journal of Consulting and Clinical Psychology, 63, 
569–578.

Brody, G. H., & Flor, D. (1997). Maternal psychological 
functioning, family processes and child adjustment 
in rural, single-parent African-American families. 
Developmental Psychology, 33, 1000–1011.

Ceballo, R., & McLoyd, V. C. (2002). Social support and 
parenting in poor, dangerous neighborhoods. Child 
Development, 73, 1310–1321.

Cohen, D. M., Lumley, M. A., Naar-King, S., Partridge, T., & 
Cakan, N. (2004). Child behavior problems and 
family functioning as predictors of adherence and 
glycemic control in economically disadvantaged 
children with type 1 diabetes: A prospective study. 
Journal of Pediatric Psychology, 29, 171–183.

Delamater, A. M., Jacobson, A. M., Anderson, B., Cox, 
D., Fisher, L., Lustman, P., et al. (2001). Psychoso-
cial therapies in diabetes: Report of the Psychosocial 
Therapies Working Group. Diabetes Care, 24, 
1286–1292.

Delamater, A. M., Shaw, K. H., Applegate, E. B., Pratt, I. A., 
Eidson, M., Lancelotta, G. X., et al. (1999). Risk for 
metabolic control problems in minority youth with 
diabetes. Diabetes Care, 22, 700–705.

The Diabetes Control and Complications 
Trial/Epidemiology of Diabetes Interventions and 
Complications Research Group. (2000). Retinopa-
thy and nephropathy in patients with type 1 diabe-
tes four years after a trial of intensive therapy. The 
New England Journal of Medicine, 342, 381–389.

Ellis, D. A., Frey, M. A., Naar-King, S., Templin, T., 
Cunningham, P. B., & Cakan, N. (2005a). Use of 
multisystemic therapy to improve regimen adher-
ence among adolescents with type 1 diabetes in 
chronic poor metabolic control: A randomized con-
trolled trial. Diabetes Care, 28, 1604–1610.

Ellis, D. A., Frey, M. A., Naar-King, S., Templin, T., 
Cunningham, P. B., & Cakan, N. (2005b). The 
effects of multisystemic therapy on diabetes stress in 
adolescents with chronically poorly controlled type 1 
diabetes: Findings from a randomized controlled 
trial. Pediatrics, 116(6), e826–e832.

Ellis, D. A., Naar-King, S., Frey, M., Templin, T., 
Rowland, M. D., & Cakan, N. (2005). Multisys-
temic treatment of poorly controlled type 1 



204 Ellis et al.

diabetes: Effects on medical resource utilization. 
Journal of Pediatric Psychology, 30, 656–666.

Forehand, R., Miller, K. S., Dutra, R., & Chance, M. W. 
(1997). Role of parenting in adolescent deviant 
behavior: Replication across and within two ethnic 
groups. Journal of Consulting and Clinical Psychol-
ogy, 65, 1036–1041.

French, D. C., & Dishion, T. (2003). Predictors of early 
initiation of sexual intercourse among high-risk 
adolescents. Journal of Early Adolescence, 23, 
295–315.

Hanson, C. L. (1990). Understanding insulin dependent 
diabetes mellitus (IDDM) and treating children with 
IDDM and their families. In S. Henggeler & C. M. 
Borduin (Eds.), Family therapy and beyond: A multi-
systemic approach to treating the behavior problems of 
children and adolescents (pp. 278–320). Pacific 
Grove, CA: Brooks/Cole Publishing Co.

Hanson, C. L., DeGuire, M. J., Schinkel, A. M., 
Henggeler, S. W., & Burghen, G. A. (1992). 
Comparing social learning and family systems cor-
relates of adaptation in youths with IDDM. Journal 
of Pediatric Psychology, 17, 555–572.

Hanson, C. L., Henggeler, S. W., & Burghen, G. A. 
(1987). Model of associations between 
psychosocial variables and health-outcome mea-
sures of adolescents with IDDM. Diabetes Care, 10, 
752–758.

Harris, M. A., Greco, P., Wysocki, T., Elder-Danda, C., 
& White, N. H. (1999). Adolescents with diabetes 
from single-parent, blended, and intact families: 
Health-related and family functioning. Families, 
Systems and Health, 17, 181–196.

Hauser, S. T., Jacobson, A. M., Lavori, P., Wolfsdorf, J. I., 
Herskowitz, R. D., Milley, J. E., et al. (1990). 
Adherence among children and adolescents with 
insulin-dependent diabetes mellitus over a four-year 
longitudinal follow-up. II. Immediate and long-term 
linkages with the family milieu. Journal of Pediatric 
Psychology, 15, 527–542.

Henggeler, S. W., Melton, G., Brondino, M. J., Scherer, 
D. G., & Hanley, J. (1997). Multisystemic therapy 
with violent and chronic juvenile offenders and 
their families: The role of treatment fidelity in 
successful dissemination. Journal of Consulting and 
Clinical Psychology, 65, 821–833.

Henggeler, S. W., Melton, G. B., & Smith, L. A. (1992). 
Family preservation using multisystemic therapy: 
An effective alternative to incarcerating serious 
juvenile offenders. Journal of Consulting and Clinical 
Psychology, 60, 953–961.

Henggeler, S. W., Schoenwald, S. K., Borduin, C. M., 
Rowland, M. D., & Cunningham, P. B. (1998). 
Multisystemic treatment of antisocial behavior in 
children and adolescents. New York: Guilford Press.

Henggeler, S. W., Schoenwald, S. K., Liao, J. G., 
Letourneau, E. J., & Edwards, D. (2002). Transport-
ing efficacious treatments to field settings: The link 
between supervisory practices and therapist fidelity 
in MST programs. Journal of Clinical Child Adoles-
cent Psychology, 31, 155–167.

Holmbeck, G. N., Li, S. T., Schurman, J. V., Friedman, D., & 
Coakley, R. M. (2002). Collecting and managing 
multisource and multimethod data in studies 
of pediatric populations. Journal of Pediatric 
Psychology, 27, 5–18.

Huey, S. J., Henggeler, S. W., Brondino, M. J., & Pickrel, 
S. G. (2000). Mechanisms of change in multisys-
temic therapy: Reducing delinquent behavior 
through therapist adherence and improved family 
and peer functioning. Journal of Consulting and 
Clinical Psychology, 68, 451–467.

Jacobson, A. M., Hauser, S. T., Lavori, P., Willett, J. B., 
Cole, C. F., Wolfsdorf, J. I., et al. (1994). Family 
environment and glycemic control: A four-year pro-
spective study of children and adolescents with 
insulin-dependent diabetes mellitus. Psychosomatic 
Medicine, 56, 401–409.

Jacobson, A. M., Hauser, S. T., Willett, J., Wolfsdorf, J. I., 
Herman, L., Kaufman, F. R., et al. (1997). Conse-
quences of irregular versus continuous medical 
follow-up in children and adolescents with 
insulin-dependent diabetes mellitus. The Journal of 
Pediatrics, 131, 727–733.

Kaufman, F. R., Halvorson, M., & Carpenter, S. (1999). 
Association between diabetes control and visits to a 
multidisciplinary pediatric diabetes clinic. Pediat-
rics, 103, 948–951.

Kovacs, M., Goldston, D., Obrosky, S., & Iyengar, S. 
(1992). Prevalence and predictors of pervasive 
noncomplicance among youth with insulin-
dependent diabetes mellitus. Journal of the American 
Academy of Child and Adolescent Psychiatry, 31, 
1112–1120.

Laffel, L. M. B., Vangsness, L., Connell, A., 
Goebel-Fabbri, A., Butler, D., & Anderson, B. J. 
(2003). Impact of ambulatory, family-focused team-
work intervention on glycemic control in youth 
with type 1 diabetes. The Journal of Pediatrics, 142, 
409–416.

Levine, B. S., Anderson, B. J., Butler, D. A., Antisdel, J. E., 
Brackett, J., & Laffel, L. M. B. (2001). Predictors of 



MST and Family Composition 205

glycemic control and short-term adverse outcomes 
in youth with type 1 diabetes. The Journal of 
Pediatrics, 139, 197–203.

Liss, D. S., Waller, D. A., Kennard, B. D., McIntire, D., 
Capra, P., & Stephens, J. (1998). Psychiatric illness 
and family support in children and adolescents with 
diabetic ketoacidosis: A controlled study. Journal of 
the American Academy of Child and Adolescent Psy-
chiatry, 37, 536–544.

Mistry, R. S., Vandewater, E. A., Huston, A. C., & 
McLoyd, V. D. (2002). Economic well-being and 
children’s social adjustment: The role of family pro-
cess in an ethnically diverse low-income sample. 
Child Development, 73, 935–951.

Moos, R. H., & Moos, B. S. (1994). Family environment 
scale manual: Development, applications, research 
(3rd ed.). Palo Alto, CA: Consulting Psychological 
Press, Inc.

Palta, M., LeCaire, T., Daniel, K., Shen, G., Allen, C., & 
D’Alessio, D. (1997). Risk factors for hospitalization 
in a cohort with type 1 diabetes: Wisconsin Diabetes 
Registry. American Journal of Epidemiology, 146, 
627–636.

Satin, W., LaGreca, A. M., Zigo, M. A., & Skyler, J. S. 
(1989). Diabetes in adolescence: Effects of multifam-
ily group intervention and parent simulation of 
diabetes. Journal of Pediatric Psychology, 14, 259–275.

Schafer, L. C., McCaul, K. D., & Glasgow, R. E. (1986). 
Supportive and non-supportive family behaviors: 

Relationships to adherence and metabolic control in 
persons with type I diabetes. Diabetes Care, 9, 
179–185.

Shrout, P. E., & Bolger, N. (2002). Meditation in experi-
mental and non experimental studies: New proce-
dures and recommendations. Psychological Methods, 
7, 422–445.

Simons-Morton, B., & Chen, R. (2005). Latent growth 
curve analyses of parent influences on drinking pro-
gression among early adolescents. Journal of Studies 
on Alcohol, 66, 5–13.

Thompson, S. J., Auslander, W. F., & White, N. H. 
(2001). Comparison of single-mother and two-
parent families on metabolic control of children 
with diabetes. Diabetes Care, 24, 234–238.

Wysocki, T., & Gavin, L. (2004). Psychometric proper-
ties of a new measure of father’s involvement in the 
management of pediatric chronic diesases. Journal of 
Pediatric Psychology, 29, 231–240.

Wysocki, T., Greco, P., Harris, M. A., Bubb, J., & White, 
N. H. (2001). Behavior therapy for families of ado-
lescents with diabetes: Maintenance of treatment 
effects. Diabetes Care, 24, 441–446.

Wysocki, T., Harris, M. A., Greco, P., Bubb, J., Danda, C. E., 
Harvey, L. M., et al. (2000). Randomized, 
controlled trial of behavior therapy for families 
of adolescents with insulin-dependent diabetes 
mellitus. Journal of Pediatric Psychology, 25, 
23–33.


