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Abstract
Objective—Less parental monitoring of adolescents’ diabetes self-care and more family conflict
are each associated with poorer diabetes outcomes. However, little is known about how these two
family factors relate with one another in the context of self-care and glycemic control. Diabetes
self-care was evaluated as a mediator of the associations among parental monitoring, family
conflict, and glycemic control in early adolescents with type 1 diabetes.

Methods—Adolescent-parent dyads (n=257) reported on the frequency of parental monitoring,
family conflict, and diabetes self-care. Hemoglobin A1c was abstracted from medical charts.
Structural equation modeling was used for mediation analysis.

Results—A mediation model linking parental involvement and family conflict with A1c through
diabetes self-care fit the data well (χ2 (130) = 191.70, p = 0.00, SRMR = 0.07, RMSEA = 0.04 (CI
= 0.03 – 0.06), CFI = 0.92, TLI = 0.89). Monitoring and conflict were inversely correlated (β =
−0.23, p<.05) and each demonstrated indirect associations with A1c (standardized indirect effects:
−0.13 and 0.07, respectively) through their direct associations with self-care (β = 0.39, p<.001 and
β = −0.19, p<.05, respectively). Conflict also was positively associated with higher A1c (β = 0.31,
p<.01).

Conclusions—Elevated family conflict and less parental monitoring are risk factors for poorer
glycemic control, and diabetes self-care is one mediator linking these variables. Interventions to
promote parental monitoring of diabetes management during early adolescence may benefit from
emphasizing strategies to prevent or reduce family conflict.
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Type 1 diabetes is a chronic condition that impacts two of every 1000 youth in the United
States (Liese et al., 2006). The complex, demanding regimen for diabetes self-care requires
frequent blood glucose (BG) monitoring and management of insulin, nutritional intake, and
physical activity (Silverstein et al., 2005). Common declines in adolescents’ self-care and
disease control (Helgeson, Siminerio, Escobar, & Becker, 2009; Luyckx, Seiffge-Krenke, &
Hampson, 2010) elevate the risk for complications, lead to greater healthcare utilization, and
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result in higher medical costs (Menzin, Langley-Hawthorne, Friedman, Boulanger, &
Cavanaugh, 2001; Wagner et al., 2001).

Ideally, youth with diabetes and their parents complete diabetes management jointly
(Anderson, 2004; Silverstein et al., 2005), and family interactions related to diabetes can
impact youths’ diabetes self-care and glycemic outcomes (Anderson, Ho, Brackett,
Finkelstein, & Laffel, 1997). Parental involvement in diabetes management can take the
form of parental responsibility, in which parents complete particular tasks for youth, or of
parental monitoring, in which parents supervise youths’ independent completion of self-care
tasks. Both forms of involvement are associated with better glycemic control via their
beneficial impact on adolescents’ self-care (Anderson et al., 1997; Ellis et al., 2007). In early
adolescence, increasing autonomy is typical (Beyers, Goossens, Vansant, & Moors, 2003)
and parents’ expectations for teens’ diabetes self-care tend to increase while their direct
participation in diabetes management often decreases (Palmer et al., 2004; Wysocki et al.,
1996). During this period, parental involvement may begin to transition from responsibility
to monitoring. The shift in disease management responsibility from parents to youth is one
factor associated with the common deterioration in diabetes outcomes in adolescence
(Holmes et al., 2006; Grey, Boland, Yu, Sullivan-Bolyai, & Tamborlane, 1998; Palmer et
al., 2004), although greater parental monitoring appears to minimize this risk (Ellis et al.,
2007).

Conflict between teens and their parents about diabetes is another factor associated with
worsening diabetes outcomes in adolescence. Diabetes-related conflict is of significant
concern given that even minimally elevated conflict can negatively impact glycemic control
(Hood, Anderson, Butler, & Laffel, 2007), in part by detracting from diabetes self-care
(Hilliard, Guilfoyle, Dolan, & Hood, 2011). For example, some adolescents who are
distressed, angry, or frustrated about family conflict may be less inclined or less able to
complete diabetes tasks. Others might limit their completion of diabetes self-care tasks to
avoid arguments (e.g., related to BG values).

While previous studies have identified family conflict and lower parental monitoring as
independent risk factors for suboptimal self-care and ultimately poorer glycemic outcomes
(Ellis et al., 2007; Hilliard et al., 2011), it remains unclear how these two important family
characteristics are related to one another in the context of diabetes management and
glycemic control. There are likely reciprocal relations between them, such that the amount
and nature of parental monitoring may impact family conflict, and family conflict may
impact how much and in what ways parents are involved in adolescents’ daily diabetes self-
care.

Greater parental responsibility for and monitoring of diabetes self-care often are encouraged
to improve adolescents’ diabetes management and glycemic outcomes (Anderson et al.,
1997; Ellis et al., 2007). Yet, clinically it is apparent that some aspects of parent
involvement in adolescents’ diabetes self-care, including parental monitoring, may
inadvertently foster conflict. For example, frequent reminders or questions about diabetes
self-care might irritate teens and lead to or exacerbate conflict. Among youth without
diabetes, those with more family conflict want less parental supervision (Laird, Pettit,
Dodge, & Bates, 2003) and this preference likely is mirrored in teens with diabetes, who
often want less frequent or less intrusive parental involvement in their diabetes self-care
(Hanna & Guthrie, 2001; Weinger, O’Donnell, & Ritholz, 2001).

Conflict also may detract from diabetes management and glycemic control through its
impact on the amount and ways that parents participate in their adolescents’ self-care
(Weinger et al., 2001). For example, in order to avoid conflict some parents might decrease
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their monitoring or oversight of diabetes management (Palmer et al., 2004). Parents who
argue frequently with their teens about diabetes may refrain from asking questions or be
hesitant to offer assistance with diabetes tasks. Other parents may increase or become more
persistent in their monitoring to ensure their teens follow directions. Additionally,
adolescents themselves may avoid discussions about diabetes with their parents as a means
to avoid conflict. Any of these scenarios could detract from self-care and negatively impact
glycemic control.

Given the developmentally normative changes in parent-youth relationships at the entry to
adolescence and their potential impact on diabetes self-care and glycemic control, a better
understanding of how family conflict and parental monitoring relate to each other and to
diabetes self-care and glycemic outcomes is valuable. Thus, this paper aims to examine the
associations among family conflict, parental monitoring, diabetes self-care, and glycemic
control. More family conflict and less parental monitoring were hypothesized to be
correlated and to each have a direct association with poorer glycemic control. Given
previous evidence of self-care as a mediator of the separate relations of parental monitoring
(Ellis et al., 2007) and family conflict (Hilliard et al., 2011) with glycemic control, poorer
self-care was hypothesized to mediate these associations. Confirmation of this model would
indicate that interventions to improve adolescents’ glycemic control should address multiple
aspects of the parent-adolescent relationship related to diabetes and directly address teens’
diabetes self-care behaviors.

METHODS
Participants

Early adolescents (11 to 14 years old) and their parents (one per dyad) enrolled in a
randomized clinical trial (RCT) at two mid-Atlantic children’s hospitals. Participation in the
RCT entailed completion of four brief sessions of behavioral intervention or diabetes
information in conjunction with quarterly diabetes clinic visits over the course of 1–1½
years. The data for this study were drawn from the baseline assessments.

Eligibility requirements for the RCT included diabetes duration of at least 1 year, absence of
severe complications or other medical diagnoses, and English fluency. The sample consisted
of 257 dyads composed of one adolescent with type 1 diabetes (49% female) and one parent
(91% mothers). Mean age at baseline was 12.8 years (SD = 1.2), mean illness duration was
5.1 years (SD = 3.1), and mean A1c was 8.8% (SD = 1.6). Two-thirds (64%) of the sample
were prescribed an intensive insulin basal/bolus [BB] regimen (i.e., received 4 or more daily
insulin injections or continuous subcutaneous insulin infusion [CSII; insulin pump]).
Participant characteristics are summarized in Table 1.

Procedure
Appropriate institutional review boards from each hospital approved the RCT from which
the present data were drawn. Eligible families were identified based on clinic lists, were
mailed an informational letter, and received a follow-up telephone call from trained research
assistants. At a regularly scheduled diabetes clinic visit, each participant and his/her parent
provided consent and assent, completed self-report questionnaires, and participated in
individual diabetes interviews. A second diabetes interview was completed over the
telephone within two weeks of in-person data collection. Completion of questionnaires took
approximately 45 minutes and each interview was approximately 15 minutes. Families
received a $25 gift card in appreciation of their time. Of the 404 eligible families
successfully contacted, 285 consented to participate (71%). Those who declined consent
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primarily cited lack of interest or time as the reason. Completed baseline data reported here
were provided by 257 parent-adolescent dyads (89%).

Measures
Diabetes self-care—The completion of diabetes self-care tasks was assessed in two ways.
First, parents and adolescents individually completed the 24-hour diabetes interviews (DI;
Holmes et al., 2006, adapted from Johnson, Silverstein, Rosenbloom, Carter, &
Cunningham, 1986). The DI is a diary-like interview in which parents and adolescents
separately describe the completion of diabetes self-care tasks, such as blood glucose (BG)
monitoring and insulin administration, over the previous 24 hours. Parents and adolescents
completed the DI on two occasions over two weeks. Each reporter’s responses were
averaged together across the two DIs to create a youth-report variable and a parent-report
variable for self-care. The frequency of BG checks reported over two days by parent and
adolescent were tallied separately. For the current study, frequency of BG monitoring was
selected as a proxy measure of diabetes self-care because prescribed insulin doses can vary
across patients and different insulin regimens, while recommendations for BG monitoring
frequency are more consistent. The frequency of BG monitoring has been used previously as
a proxy for diabetes self-management and is linked with glycemic control (Hilliard et al.,
2011). The 24-hour methodology is a reliable, valid, “well-established” measure of diabetes
self-care behavior (Freund, Johnson, Silverstein, & Thomas, 1991; Quittner, Modi,
Lemanek, Ievers-Landis, & Rapoff, 2008).

Parents and adolescents also completed the Diabetes Behavior Rating Scale (DBRS;
Iannotti, 2006). The DBRS asks respondents to rate the frequency with which routine
diabetes care behaviors (e.g., BG monitoring, insulin administration and adjustments)
occurred over the previous week on a 5-point Likert scale ranging from ‘never’ to ‘always.’
Two forms exist, one for adolescents who are on a regimen of multiple daily insulin
injections (36 items) and the other for adolescents who are on an insulin pump (37 items).
Scores are represented as a proportion of tasks completed (scored between 0 and 1); higher
scores indicate more frequent engagement in self-care activities. The DBRS has good
internal consistency, test-retest reliability, and content validity (Iannotti, 2006). The internal
reliability estimates in this sample were adequate (injection regimen form: α = 0.79, parent
and teen; insulin pump regimen form: teen α = 0.82; parent α = 0.76).

Parental monitoring—Parental monitoring of adolescents’ diabetes self-care was
assessed in two ways. First, the DI (Holmes et al., 2006; described above) was modified to
assess the percentage of BG checks that parents observed or discussed with their teens over
the previous 24 hours. A percentage was calculated that represents the proportion of
completed BG checks that were monitored by a parent. Percentages, rather than frequencies,
were used to correct for individual differences in the total number of checks completed.

Parents and adolescents also completed the Parental Monitoring of Diabetes Care scale
(PMDC; Ellis et al., 2007; Ellis et al., 2008). Respondents rated the frequency with which
parents typically monitor 18 specific tasks of diabetes management on a 5-point Likert scale
ranging from ‘less than once a week’ to ‘more than once a day.’ The total score can range
from 18 to 90; higher scores indicate more frequent parental monitoring. The PMDC has
good psychometric properties for adolescent- and parent-completed forms (Ellis et al., 2007;
Ellis et al., 2008). Estimates of the internal reliability of scores from this sample were
adequate (adolescent and parent α = 0.75).

Family conflict—Diabetes-specific parent-teen conflict was measured using the Diabetes
Family Conflict Scale - Revised (DFCS-R; Hood et al., 2007). Parents and adolescents
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independently rated the frequency of conflict about 19 specific diabetes management tasks
on a 5-point Likert scale ranging from ‘never’ to ‘almost always.’ The 2007 version of the
DFCS-R uses a 3-point Likert scale; however, to facilitate comparison with earlier findings,
the current study used a 5-point scale. The total score for the DFCS-R can range from 19 to
95; higher scores indicate greater diabetes-related conflict. The DFCS-R has strong
psychometric properties (Hood et al., 2007). The internal reliability of scores in this sample
was excellent (teen α = 0.96; parent α = 0.89).

General family conflict was measured using the Conflict subscale of the Family
Environment Scale (FES; Moos & Moos, 2002). Parents and adolescents completed the 9-
item measure about the occurrence of conflict behaviors (e.g., temper outbursts, anger at
home). Conflict scores use a true/false format and can range from 0 to 9; higher scores
indicate more general conflict. The FES Conflict scale historically demonstrates modest yet
sufficient reliability in adolescent- and parent-completed forms (Boyd, Gullone, Needleman,
& Burt, 1997; Loveland-Cherry, Youngblut, & Leidy, 1989; Moos & Moos, 2002). The
internal reliability of scores in this sample was adequate (teen α = 0.74; parent α = 0.76).

Medical information—Medical data included date of diagnosis and prescribed insulin
regimen and were obtained through reviews of medical charts. Prescribed insulin regimens
were categorized as conventional injections (2–3 fixed injections per day, scored as ‘1’),
basal/bolus injections [BB] (combination of 4 or more insulin injections per day, scored as
‘2’), or continuous subcutaneous insulin infusion [CSII], known as an insulin pump (a
medical device worn on the body, scored as ‘3’). To measure glycemic control, hemoglobin
A1c (A1c) was analyzed via blood assay (DCA 2000, Bayer Inc.; Tarrytown, NY, USA)
during a diabetes clinic visit. Hemoglobin A1c values were abstracted from medical records.

Demographic information—Parents completed a background information questionnaire
developed by the research team that included information about youth age, gender (1 =
male, 2 = female), and ethnicity (1 = Caucasian, 2 = non-Caucasian) and caregiver marital
status (1 = married, 2 = unmarried). Socio-economic status (SES) was calculated with the
Hollingshead Four Factor Index (Hollingshead, 1975). Parental education level and
occupation were categorized on a scale from 1–5; a score of 1 indicated the highest social
class and 5 indicated the lowest social class.

Data Analytic Plan
Descriptive analyses were conducted with SPSS Version 19 (SPSS, Inc., 2010). Structural
equation modeling (SEM) analyses were conducted with MPlus Version 6 (Muthén &
Muthén, 2008–2010). Full information maximum likelihood procedure was used to include
all participants; those with missing data were presumed to have data missing at random. A
two-stage modeling approach was used (Kline, 2005).

First, the fit and indicator factor loadings of each latent variable were examined (Figure 1).
Parent- and adolescent-reported scores on each measure were used as indicators of the latent
variables. Inclusion of ratings from multiple reporters allowed for the analysis of family-
level data, accounted for within-family non-independence, reduced rater bias, and more
accurately measured each construct (Kenny, 1995). Since each latent variable was
comprised of indicators from within one measure, shared variance between subscales was
expected and covariances for errors were added according to MPlus modification indices
(Kline, 2005; MacCallum & Austin, 2002).

Second, the hypothesized mediation model was evaluated through examination of model fit
and standardized path loadings (Kline, 2005; MacCallum & Austin, 2002) (Figure 2). To
account for the contextual factors that are theorized to impact the constructs of interest,
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correlated medical and demographic variables were included in the model. In structural
equation modeling, mediation is tested through an analysis of direct and indirect effects, or
path coefficients, among the latent and observed variables in the model (MacKinnon, 2008).
The mediated, or indirect, effect is calculated in MPlus as the product of the direct effects
(standardized coefficients) among the independent, mediating, and dependent variables
(Kline, 2005).

Empirically established indices of model fit were used in the SEM analysis (Hu & Bentler,
1998; Hu & Bentler, 1999). Favorable fit indices include: a Chi-square (χ 2) value closer to
zero with a p value greater than 0.05, a Root Mean Square Error of Approximation
(RMSEA) index less than 0.06, a Standardized Root Mean Square Residual (SRMR) index
less than 0.10, a Tucker Lewis Index (TLI) value greater than 0.90, and a Comparative Fit
Index (CFI) value greater than 0.90. Standardized path coefficients were examined. Effect
sizes were described according to Cohen (1988): standardized betas of 0.2 represent a small
effect size, 0.5 a medium effect size, and 0.8 a large effect size.

RESULTS
Bivariate Correlations

Bivariate correlations between observed measures, including demographic and medical
covariates, were examined (see Table 2). First, correlations between parent- and adolescent-
reports on the measures within each construct were examined. Significant correlations were
found for the measures of parental monitoring (r = 0.41 for PMDC and r = 0.35 for
percentage of BG checks monitored), diabetes-related family conflict (r = 0.19 for DFCS
and r = 0.22 for FES), and diabetes self-care (r = 0.39 for DBRS and r = 0.79 for BG check
frequency).

Next, bivariate correlations of the individual psychosocial measures were examined.
Diabetes-related conflict scores were negatively correlated with diabetes self-care ratings
(six significant rs ranged from −0.27 to −0.14) and parental monitoring (four significant rs
ranged from −0.30 to −0.16), and were positively correlated with A1c (three significant rs
ranged from 0.16 to 0.38). Parental monitoring and diabetes self-care scales were generally
positively correlated with each other (eleven significant rs ranged from 0.13 to 0.32) and
negatively correlated with A1c (rs = −0.20 and −0.21, for adolescent- and parent-rated
PMDC, respectively).

Finally, correlations with demographic and medical variables were examined. Diabetes-
related conflict scores were positively correlated with diabetes duration (r = 0.18) and SES
category (rs = 0.23 to 0.24), indicating more conflict under lower socio-economic condition.
Higher diabetes-related conflict was associated with non-Caucasian ethnicity (r = 0.27) and
unmarried caregivers (r = 0.22), while higher general conflict was correlated with male
gender (r = −0.25) and less intensive insulin regimens (r = 0.14). Parental monitoring was
inversely correlated with age (r = −0.21 to −0.29), and greater monitoring was associated
with a more intensive insulin regimen (r = −0.16). Diabetes self-care was negatively
correlated with age (r = −0.14 to −0.27) and SES category (r = −0.20 to −0.22), indicating
poorer self-care under lower socio-economic conditions. Poorer self-care was associated
with unmarried caregivers (r = −0.13 to −0.16), non-Caucasian ethnicity (r = −0.17 to
−0.39), and less intensive insulin regimens (r = −0.24 to −0.35), Glycemic control, or A1c,
was positively correlated with age (r = 0.13) and SES category (r = 0.31), indicating higher
A1c under lower socio-economic conditions. Higher A1c was associated with non-
Caucasian ethnicity (r = 0.21), unmarried caregivers (r = 0.22), and less intensive insulin
regimens (r = 0.19).

Hilliard et al. Page 6

Health Psychol. Author manuscript; available in PMC 2014 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Latent Variable Measurement
Three measurement models for latent variables were individually constructed and tested
(Figure 1) for use in the structural equation model. The latent variable that represents
parental monitoring used four indicators: parent- and adolescent-reported frequency of
parental monitoring behavior on the PMDC and parent- and adolescent-reported percentage
of BG checks that parents observed and/or discussed with their adolescents from the DI.
With the inclusion of one covariance for errors, this model had a good fit [χ 2 (1) = 0.01, p
= .92, SRMR = .00, RMSEA = .00 (CI = .00 - .06), CFI = 1.00, TLI = 1.06]. The latent
variable for diabetes self-care was constructed with four indicators: parent- and adolescent-
report of general diabetes self-care from the DBRS and parent- and adolescent-report of
blood glucose monitoring frequency from the DI. With the inclusion of one covariance for
errors, this model also had a good fit [χ 2 (1) = 0.35, p = .56, SRMR = .00, RMSEA = .00
(CI = .00 - .14), CFI = 1.00, TLI = 1.01]. The latent variable for family conflict was
constructed from four indicators: parent- and adolescent-report of diabetes-specific conflict
from the DFCS-R and parent- and adolescent-report of general family conflict from the FES.
This model also had a good fit [χ 2 (2) = 0.95, p = .62, SRMR = .02, RMSEA = .00 (CI = .00
- .10), CFI = 1.00, TLI = 1.11]. For all three latent variables, all indicators had significant
factor loadings (p<.05; see Figure 1).

Mediation Model
Next, a structural equation model of diabetes self-care as a mediator of the associations
among parental monitoring, family conflict, and A1c was examined (Figure 2).
Demographic and medical variables with significant bivariate correlations were included as
independent variables related to each latent variable and as covariates of the dependent
variable, A1c. Per Mplus modification indices, gender also was included as an independent
variable related to the parental monitoring latent variable. This model demonstrated a good
fit [χ 2 (130) = 191.70, p = 0.00, SRMR = 0.07, RMSEA = 0.04 (CI = 0.03 – 0.06), CFI =
0.92, TLI = 0.89]. The standardized path coefficients for this model supported the mediation
hypothesis and are displayed in Figure 2. Parental monitoring had an inverse association
with family conflict (β = −0.23, p<.05). Parental monitoring was associated with diabetes
self-care (β = 0.39, p<.001) with a small-medium effect size, and family conflict was
inversely associated with self-care (β = −0.19, p<.05) with a small effect size. Diabetes self-
care was inversely associated with A1c (β = −0.34, p<.05) with a small effect size. The total
standardized indirect effect of parental monitoring through self-care on A1c was −0.13, and
the total indirect effect of family conflict through self-care on A1c was 0.07. In addition to
the indirect effects on A1c through self-care, family conflict also had a direct association
with glycemic control (β = 0.31, p<.01) with a small effect size.

Demographic and medical variables also were significantly associated with the primary
constructs of interest (Figure 2). Parental monitoring was negatively associated with
adolescent age (β =−0.40, p<.001) and less monitoring was associated with female gender (β
=−0.17, p<.05). Family conflict was positively associated with diabetes duration (β = 0.22,
p<.01) and higher SES category (β=0.19, p<.05), indicating more conflict under lower socio-
economic conditions. More conflict was associated with non-Caucasian ethnicity (β = 0.21,
p<.01). Poorer self-care was linked with non-Caucasian ethnicity (β = −0.27, p<.001) and
less intensive insulin regimens (β = −0.29, p<.001). There were no significant covariates of
A1c.

DISCUSSION
Parental monitoring was inversely related to family conflict, and diabetes self-care mediated
the associations of each of these key family constructs with glycemic control in early
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adolescents with type 1 diabetes. Family conflict also demonstrated a direct association with
poorer glycemic control. While each of these links is consistent with previous research
(Anderson et al., 1997; Ellis et al., 2007; Hilliard et al., 2011), this study is the first to
examine how these two important family factors simultaneously relate to one another and to
diabetes management and glycemic control. This constellation of associations among family
conflict, parental monitoring, diabetes self-care, and glycemic control suggests that
examinations of either family factor in isolation may be too narrow to fully understand the
multidimensional relations that exist among family interactions and adolescents’ diabetes
outcomes.

Simultaneous examination of parental monitoring and conflict revealed an inverse relation
between these variables with sizable common variance (β = −0.23). In this early adolescent
age range, elevations in conflict do not appear to co-occur with more parental monitoring.
Prevention and intervention programs may be able to capitalize on the relatively low levels
of conflict accompanying parental monitoring in early adolescence by encouraging parental
monitoring without necessarily increasing the risk for conflict. Promotion of parental
monitoring in early adolescence has the potential to set the stage for ongoing parental
monitoring later, with the goal of preventing both conflict and deterioration in diabetes
outcomes in older adolescence.

The model also revealed unique indirect relations of parental monitoring and family conflict
with glycemic control through diabetes self-care. The standardized effect size of the direct
association between parental monitoring and self-care is small (β = −0.39) yet roughly
double that of family conflict (β = −0.19). Thus, the beneficial role of parental monitoring
may outweigh the risks associated with conflict in direct relation to diabetes self-care. In
addition to associations with self-care, these data model and measure the associations of
each latent construct with glycemic control. Family conflict demonstrated both direct (β =
0.31) and indirect links with glycemic control through self-care (total indirect effect = 0.07).
Parental monitoring demonstrated an indirect association with glycemic control through
self-care (total indirect effect = 0.13), yet there was no evidence of a significant direct
relation. While parental monitoring displays a stronger direct link with diabetes self-care
than does family conflict, family conflict displays a relatively stronger direct association
with glycemic control. The distinct associations of parental monitoring and family conflict
with diabetes self-care and glycemic control indicate that both factors have unique yet
interrelated roles in the context of diabetes outcomes.

The relations among family factors, diabetes self-care, and glycemic control reported in this
study were evident even at relatively low levels of conflict and relatively high levels of
parental monitoring, with scores at the lower (diabetes-related family conflict; range: 19–95)
and upper (parental monitoring; range: 18–90) ends of the measures’ possible ranges, similar
to other samples (Ellis et al., 2007; Hood et al., 2007). The effect sizes in this study were
modest and the associations may be even more pronounced in samples that report higher
levels of conflict, less frequent parental monitoring, or with youth in poorer glycemic
control.

In addition to parental monitoring and diabetes self-care, other factors beyond these primary
constructs may mediate or impact the direct relation between family conflict and glycemic
control. Although unmeasured in this study, previous research suggests that youth without
diabetes exposed to family conflict report more emotional difficulties, such as stress and
depression, and exhibit physiologic signs of stress (Repetti, Taylor, & Seeman, 2002), all of
which are risk factors with implications for glycemic control (Golden, 2007; Grey,
Whittemore, & Tamborlane, 2002; Lloyd, Smith, & Weinger, 2005). For some families,
conflict also may occur in response to higher A1c values due to assumptions about
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mismanagement (Weinger et al., 2001) or as the result of behavior problems related to
chronically higher BG levels (Holmes et al., 2006). Longitudinal analyses are needed to
investigate potential causal or bidirectional pathways among family conflict, mediating
processes, and diabetes outcomes.

Demographic and medical variables also should be considered in the context of study
constructs. Parental monitoring was inversely associated with youth age, consistent with
previous literature (Holmes et al., 2006; Palmer et al., 2004), and was linked with gender,
which has not been reported previously. Multiple factors likely influence the degree to
which parents maintain their level of monitoring as their children progress through
adolescence. Older teens typically require less assistance with diabetes self-care tasks and
they and their parents may perceive less need for oversight. Older adolescents also may
complete more of their diabetes self-care away from home, which poses a different
challenge for parental monitoring (Hanna & Decker, 2010; Palmer et al., 2004; Palmer et al.,
2010). Prior literature demonstrates fewer behavior problems and better diabetes self-care in
girls than boys (Naar-King et al., 2006) which may contribute to this study’s finding of
lower parental monitoring of girls, since parents of adolescent girls may perceive less need
for close monitoring.

Lower SES and non-Caucasian ethnicity were associated with higher conflict, and non-
Caucasian ethnicity was associated with poorer self-care. These demographic variables often
co-occur and may represent a combination of limited access to resources and other barriers
to diabetes self-care (Swift, Chen, Hershberger, & Holmes, 2006), worthy of examination
yet beyond the scope of this investigation. In some situations, intensive programs that target
multiple aspects of the family system may be necessary to efficaciously impact the various
factors related to diabetes self-care and glycemic control (Ellis et al., 2005; Wysocki et al.,
2008).

Finally, youth with more intensive insulin regimens engaged in more frequent BG checks
and reported better overall self-care. This favorable association may reflect clinic practices
to transition youth with better diabetes self-care to more intensive basal bolus insulin
injections or pump regimens. Although not measured in this study, better self-care among
youth on the insulin pump also may be attributable in part to reduced barriers to self-care;
for example, youth on the insulin pump report perceptions of greater convenience and
flexibility (Ritholz et al., 2007) despite the visibility of the device and diligence needed to
operate it.

In addition to the conceptual contributions of this study, the methodological strengths also
represent an expansion of previous research. The use of latent variables and structural
equation modeling accounted for the simultaneous interrelations among key family
constructs and diabetes outcomes. Construct measurement was strengthened and bias was
reduced by the creation of latent variables and use of data from multiple assessment methods
(biological, self-report, and diary-like interviews) and sources (parent and adolescent dyads).
Both parent and adolescent reports were included as separate indicators of the constructs in
the measurement model to account for measurement error. Latent variable modeling
estimated and compensated for measurement error, improved construct estimation, and
accounted for non-independence between reporters (Kenny, 1995). The study was also
strengthened by a relatively large sample with greater diversity than is often reported in
research samples in type 1 diabetes, including nearly one-third non-Caucasian participants,
across two sites spanning urban, suburban and rural areas.

Study limitations included the use of cross-sectional data, which precludes making causal
inferences about the relations among the constructs. Further, because participants agreed to
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take part in a larger intervention trial, unknown characteristics may differentiate them from
other families and could limit generalizability. Finally, mothers were the primary parent
reporters, despite growing evidence for the role of fathers in monitoring adolescents’
diabetes management (Palmer et al., 2010).

Nevertheless, a combination of higher family conflict and lower parental monitoring are
related to less frequent or less effective diabetes self-care and poorer glycemic control in
early adolescence. These data have the potential to build upon earlier successful behavioral
interventions and recommendations for optimizing how parents participate in adolescents’
diabetes self-care (e.g., Anderson, 2004; Ellis et al., 2005; Grey et al., 1998; Silverstein et
al., 2005; Wysocki et al., 2008) by emphasizing both the quality of family interactions and
importance of parental monitoring. In addition to encouraging parental monitoring of
diabetes self-care within the family at the start of adolescence, diabetes clinicians may
benefit from assessment of family conflict that may be linked with suboptimal diabetes self-
care and poorer glycemic control.

These findings can inform the development, refinement, and delivery of adherence-
promotion interventions that address relevant family dimensions. Interventions that take a
multidimensional approach to increase parental monitoring, that emphasize efforts to reduce
conflict such as via coping skills training, and that specifically target diabetes self-care have
the potential to be particularly beneficial (Anderson, Brackett, Ho, & Laffel, 1999; Ellis et
al., 2005; Grey, Boland, Davidson, & Tamborlane, 2000; Wysocki et al., 2008). To expand
upon these well-supported family-focused interventions, the current study suggests that both
family conflict and parental monitoring are crucial elements of adolescent diabetes self-care
and that enhancement of both aspects of family relations has the potential to significantly
improve adolescents’ diabetes self-care and may ultimately impact glycemic outcomes.

Future research could benefit from longitudinal analyses, which can examine the ways in
which relations among family factors, diabetes self-care, and glycemic control evolve from
early adolescence into later adolescence and then into early adulthood. Longitudinal
research would allow for evaluation of bidirectional associations to determine whether and
to what degree family relations influence diabetes outcomes and vice versa. In order to
promote optimal diabetes outcomes during this challenging developmental period,
interventions that build upon the earlier works of Anderson et al. (1999), Ellis et al. (2005),
Grey et al. (2000), and Wysocki et al. (2008) are clearly needed. Specifically, further clinical
research could determine the most effective intervention strategies and most salient
treatment components to promote parental monitoring without increasing or creating family
conflict. The overarching goal of such interventions should be to slow or reverse the
trajectory of deteriorations in diabetes self-care and glycemic control commonly found in
adolescence (Helgeson et al., 2009; Luyckx et al., 2010) by enhancing relevant aspects of
family relationships at a critical point in development.
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Figure 1.
Latent variable measurement models.
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Figure 2.
Standardized path coefficients.
Note: Demographic and medical variables with significant bivariate correlations were
included.
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Table 1

Participant characteristics

% or M±SD Adolescent-
report

Parent-
report

Youth Age (years) 12.8 ±1.2

Youth Gender, % female 49.4

Family Structure, % unmarried 23.3

Youth Ethnicity, % non-white 30.4

Hollingshead SES, % in 2 highest social classes 53.6

Diabetes Duration (years) 5.1 ± 3.1

Insulin regimen: CSII (%) 44.0

    BB injections (%) 20.2

    Conventional 2–3 injections (%) 35.0

Diabetes Management (DBRS) 0.64 ± 0.13 0.67 ± 0.11

Average frequency of BG checks/day (DI) 4.3 ± 1.5 4.3 ± 1.5

Parent Monitoring (PMDC) 77.1 ± 8.5 78.0 ± 7.9

% of BG checks observed/discussed/day (DI) 57.7 ± 21.8 60.0 ± 23.6

Diabetes-Related Family Conflict – Revised
(DFCS-R)

28.2 ± 11.2 25.9 ± 7.0

General Family Conflict (FES) 56.2 ± 23.6 46.2 ± 11.7

A1c (%) 8.8±1.6
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