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Abstract

Family conflict in adolescents with type 1 diabetes (T1D) has been linked to worse disease
management (i.e. glycemic control, adherence to treatment regimen) and reduced quality of life.
We sought to examine parental risk factors associated with increased levels of diabetes-specific
family conflict and to investigate the discrepancies between parent and adolescent reports of
conflict. Adolescents with T1D and their parents (N=120 dyads) completed measures of diabetes-
specific family conflict. Adolescents also reported on health-related quality of life, and parents
reported on demographic information. Clinical data were obtained from adolescents” medical
records. Adolescents reported significantly greater levels of conflict than their parents around
direct diabetes management tasks (e.g. checking blood sugars) and indirect management tasks (e.g.
carrying supplies for high or low blood sugars). Several demographic factors were associated with
family conflict, including parental education, marital status, and household income. Discrepancies
between parent and adolescent reports of family conflict were significantly associated with
diabetes-related outcomes. Specifically, higher quality of life was related to discrepancies between
parent and adolescent reports of conflict around indirect management tasks. In addition, poorer
glycemic control was related to discrepancies between parent and adolescent reports of high
family conflict around direct diabetes management tasks. These results support obtaining both the
adolescent and parent report of conflict for unique information regarding family’s functioning.

Keywords

family conflict; type 1 diabetes; informant discrepancies; health-related quality of life; glycemic
control

Type 1 diabetes (T1D) is one of the most prevalent childhood chronic health conditions, in
which the pancreas fails to produce insulin, resulting in the dysregulation of blood glucose
levels in the body. To maintain tight control over blood glucose levels, adolescents are
directed to adhere to a complicated treatment regimen which includes monitoring blood
glucose levels at least 4-5 times daily, and balancing insulin administration with diet,
exercise, and daily activities. Failure to adhere to this regimen may lead to both acute illness
and long-term health complications (e.g., eye, kidney, and heart disease; Diabetes Control
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and Complications Trial/Epidemiology of Diabetes Interventions and Complications
Research Group, 2000). Despite this knowledge, most youth with T1D struggle with
adherence, and thus fall short of meeting the American Diabetes Association (ADA)
recommendations for optimal glycemic control. Although managing T1D can be difficult at
any age, adolescence presents unigque challenges when trying to adhere to a complex
treatment regimen. During this developmental stage, adolescents begin to take responsibility
for many tasks previously completed by parents, and adolescents’ shift towards
independence and the associated increase in responsibility for diabetes management is often
associated with less optimal glycemic control, with only 17% of adolescents meet the
ADA’s recommendation for glycemic control (Miller et al., 2015). Therefore, it is critical
that we identify risk factors for poor adherence and glycemic control.

With the developmental transition toward increased independence, family dynamics can shift
and become strained during adolescence, leading to stress, poor family functioning and
increased conflict (Allison & Shultz, 2004). Parents of adolescents with T1D report
increased levels of family conflict related to the demands of managing the disease and
shifting responsibilities (Moore, Hackworth, Hamilton, Northam, & Cameron, 2013). This
diabetes-related family conflict has been strongly and consistently linked to poorer glycemic
control (Hilliard, Wu, Rausch, Dolan, & Hood, 2013; Williams, Laffel, & Hood, 2009) and
poorer diabetes management (Drotar et al., 2013; Hilliard, Holmes, et al., 2013;
Maliszewski, Patton, Midyett, & Clements, 2017). In addition to problems with physical
health, higher levels of family conflict have been consistently shown to predict lower
adolescent quality of life, even after controlling for demographic variables, duration of
disease, and glycemic control (Weissberg-Benchell et al., 2009).

While diabetes-related family conflict has been consistently linked with poorer outcomes in
youth with T1D, little research has identified whether conflict over particular aspects of the
diabetes regimen separately account for these relationships. Direct management tasks are
part of basic adherence to the treatment regimen, such as remembering to check blood
sugars and administering the appropriate amount of insulin. Indirect management tasks refer
to indirectly managing diabetes, such as remembering clinic appointments and carrying
supplies to treat low and high blood sugars. One of the few studies to distinguish between
these types of conflict determined that youth- and parent-reported conflict over direct
management tasks was more strongly associated with poorer quality of life and poorer
glycemic control than conflict over indirect tasks (Hood, Butler, Anderson, & Laffel, 2007).
Another study found that conflict around direct management tasks (but not indirect tasks)
mediated the relationship between negative caregiver affect around blood glucose
monitoring and glycemic control (Gray, Dolan, & Hood, 2013). However, although both of
these studies included multiple reporters (caregiver and child) of conflict, these reports were
analyzed separately.

Given that diabetes-specific conflict has been established as a significant risk factor for poor
quality of life and glycemic control in youth with T1D, further attention is needed to
understand discrepancies between informants, to guide the efforts of providers and
researchers who work with these families. Parents and adolescents frequently disagree in
their reports of various behaviors, such as behavior problems and aspects of the family
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environment, and as noted by De Los Reyes and Kazdin (2005), these discrepancies in
reports offer an opportunity for better understanding of the phenomenon, as well as points of
intervention. Greater discrepancies in parent and child reports on family conflict predict
increased symptoms of psychopathology in children over time (De Los Reyes, 2011), and
discrepancies in perceptions of diabetes-specific family conflict have been linked with
poorer diabetes outcomes. For example, Rybak and colleagues (2017) recently conducted
latent profile analyses and found that incongruent reports of family conflict, particularly
when parents reported higher levels of conflict than their adolescents, were linked with
worse glycemic control and poorer health-related quality of life. However, while previous
studies have examined the relationship between discrepancies between parent and child
reports of diabetes-related family functioning, T1D researchers have not used the most
recently recommended methods to examine discrepancies in parent and adolescent reports,
polynomial regression analyses (e.g., Laird & De Los Reyes, 2013). For example,
calculating difference scores between parent and adolescent reports (subtracting one
informant’s score from the other’s) tests a directional difference, which assumes that the
reports are orthogonal to each other, when in reality, they are often positively correlated
(Laird & De Los Reyes, 2013). In contrast, regression analyses including interaction terms
allow us to examine different patterns of discrepancies that cannot be tested with difference
scores. For example, we can test whether glycemic control or quality of life is better when
both parent and adolescent reports of conflict are low, or whether it is better when the parent
reports low conflict, even if the adolescent reports high conflict (and vice versa). These
analyses provide information above and beyond the individual informants’ reports of
conflict and have important implications for assessment and interventions to address family
conflict and improve outcomes in this high-risk population.

Current Study

The current study aimed to examine discrepancies between parent and adolescent reports of
diabetes-related family conflict, related to both indirect and direct diabetes management, and
to determine how these discrepancies related to quality of life and glycemic control in
adolescents with T1D. Based on previous research (e.g., Laird & De Los Reyes, 2013;
Nelemans et al., 2016), we hypothesized that greater congruence between parent and
adolescent reports of low levels of conflict would be associated with better quality of life. In
contrast, we hypothesized that higher adolescent reports of family conflict, relative to parent
reports, would be associated with poorer glycemic control (e.g., Rybak et al., 2017). In
addition, we explored whether family conflict related to indirect or direct management tasks
was more strongly associated with quality of life or glycemic control.

Methods

Participants

Participants in the study included 120 adolescent-parent dyads, who agreed to be part of a
larger positive psychology intervention (NCT02746627). Adolescents with T1D were
approached at their regular diabetes clinic appointments at a large Southeastern academic
medical center. Eligibility criteria for adolescents were (1) between the age of 13-17, (2) a
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diagnosis of T1D for at least 6 months to avoid disruptions related to initial diagnosis?, (3)
no other major health problems, (4) no current participation in other intervention studies,
and (5) an Alc value between 8.0-12.0% at the time of enroliment. Among the 183
adolescents that were approached, 63 (34%) declined to participate, most often citing lack of
time and interest as the reason. There were no significant differences between participants
and non-participants related to age, mean Alc, sex, or race/ethnicity.

The study was approved by the university’s Institutional Review Board/Human Research
Protection Program, with parents and adolescents providing consent or assent. Upon
enrollment, researchers provided adolescents and one of their parents with tablets in clinic
and they completed electronic questionnaires through a secure web application immediately
before or after their clinic appointment (REDCap; Harris, et al., 2009). Alc values were
obtained from a point-of-care assessment on their day of enrollment. Both parents and
adolescents were compensated for their time.

Demographic variables—The parent who participated in the study provided
demographic information such as age, income, race/ethnicity, marital status, and paternal
and maternal education levels. Parents also reported adolescent sex, duration of diabetes, and
treatment type (i.e. pump or injections).

Family conflict—Parents and adolescents each completed the Revised Diabetes Family
Conflict Scale (Hood, Butler, Anderson, & Laffel, 2007), which assesses the extent parents
and adolescents argue with one another about diabetes management tasks. This scale
consists of 19 tasks rated from 1 (a/most never argue) to 3 (almost always argue). Direct
management tasks are part of basic adherence to the treatment regimen, such as
remembering to check blood sugars and administering the appropriate amount of insulin.
Indirect management tasks refer to indirectly managing diabetes through tasks that relate to
direct care tasks, such as remembering clinic appointments and carrying supplies to treat low
and high blood sugars. Items are summed for a total conflict score, and the direct and
indirect items are summed for the subscale scores (scores range from 19-57 for total
conflict, 10-30 for indirect conflict, and 9-27 for direct conflict). Higher scores indicate
higher levels of family conflict. In our sample, the internal reliability for adolescent reports
of direct and indirect conflict were high (Cronbach’s a. = .93 and .95, respectively) and the
internal reliability of the parent reports for direct and indirect conflict were adequate to high
(Cronbach’s a. = .89 and .90, respectively).

Health-related quality of life—Adolescents reported on their health-related quality of
life using the Pediatric Quality of Life Inventory (PedsQL) 3.0 Diabetes Module (Varni, et
al., 2003). This scale contains 28 items, which assesses problems associated with diabetes
symptoms, treatment barriers, worry, and communication over the past month. The total

1Only one participant had been diagnosed less than 12 months.
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scaled score ranges from 0-100, with higher scores indicating better quality of life. Internal
consistency was .87 in our sample.

Glycemic control—Alc values were obtained from a point-of-care assessment on
adolescents’ day of enrollment at their routine clinic visit. The Alc test provides the average
level of blood glucose over the previous 3 months. Higher values indicate worse glycemic
control, and the ADA recommends a target Alc of < 7.5% for adolescents with T1D (ADA,
2016). The Alc test was performed using a Bayer Diagnostics DCA2000® Analyzer.

Data analysis plan—Statistical analyses were performed using IBM SPSS Statistics 23.
Overall, of the data collected, 4% was missing, and missing family conflict data for
individual items were imputed using mean imputation. In our preliminary analyses, we
conducted nonparametric tests to identify demographic risk factors related to diabetes-
related family conflict, to account for equal distribution in the sample. To test our main aim,
we examined discrepancies in parent and adolescent reports of family conflict with several
steps. First, we conducted paired means £tests to assess whether adolescents and parents
reported different mean levels of direct and indirect conflict. Next, we calculated bivariate
correlations to determine associations between parent and adolescent reports of conflict.
Finally, in line with recommendations for testing whether informant discrepancies predict
outcomes (Edwards et al., 2004; Laird & De Los Reyes, 2013), we conducted a series of
polynomial regression analyses. Adolescents’ quality of life and glycemic control were each
regressed on adolescent and parent reports of direct and indirect diabetes-related family
conflict (both centered) and the two-way interaction between adolescent and parent reports.
In addition, the models included quadratic terms of adolescent and parent-reported conflict.
Finally, the models included a set of coefficients one order higher in magnitude, including
cubed terms and quadratic interactions (Edwards, 1994). These terms were retained if they
significantly improved the fit of the model. Post-hoc probing of significant interaction terms
was conducted with simple slopes analyses at high (+1 SD) and low (-1 SD) levels of the
moderators (Cohen, Cohen, West & Aiken, 2003) to show whether outcomes (quality of life
and glycemic control) were better when informants disagreed regardless of informant levels,
informants agreed regardless of informant levels, or whether the effect of disagreement or
agreement differed as a function of informant levels.

Preliminary Results

The adolescent sample was 52.5% female and the mean age was 14.84 years (SD = 1.46).
Most adolescents identified as White, non-Hispanic (87.5%). About half used an insulin
pump (50.8%) and the average duration of diabetes was 6.33 years (SD = 3.70). The mean
Alc in our sample was 9.16% (SD = 0.90). The parental sample was 85% female and 15%
male. The sample consisted of 97% biological parents and 3% other caregivers (e.g.
grandparent, stepparent). The mean age of parents was 42.94 (SD = 5.91). Paternal
educational attainment in our sample was 35.8% with high school education or less, 25.8%
with some college, and 38.3% were college graduates. Maternal educational attainment in
our sample was 16.7% with high school education or less, 37.5% with some college, and
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45.8% were college graduates. The annual household income distribution in our sample was
fairly balanced, with 26.7% reporting earning <$39,999, 37.5% earning $40,000-79,999,
and 35.8% earning =$80,000. The majority of parents were married/partnered (90.8%) and
identified as White, non-Hispanic (90.8%).

Preliminary Analyses

As seen in Table 1, several parental demographic factors were significantly associated with
family conflict. Specifically, lower levels of paternal education were related to significantly
higher levels of direct conflict reported by parents, and to significantly greater levels of
indirect conflict reported by adolescents. Furthermore, maternal education was related to
parent reports of both indirect and direct conflict. Household income and marital status were
was significantly related only to parent-reported indirect conflict, such that parents in the
lowest income category (<$40,000/year) reported higher levels of indirect conflict, married/
partnered parents reported less indirect family conflict than single parents. There were no
significant differences in family conflict for race/ethnicity.

Discrepancies in Parent and Adolescent Reports of Diabetes-Related Family Conflict

To examine discrepancies in parent and adolescent report of family conflict, we conducted
paired-sample #tests, as described above. Adolescents reported significantly higher mean
levels of conflict than parents for both direct diabetes-related tasks ({111) = —-3.22, p=.002,
d =0.31) and indirect diabetes-related tasks ({117) = —-6.23, p<.001, d = 0.58). The
bivariate associations between parent and adolescent reports were moderate, but significant,
for direct conflict (r= .27, p=.003) and indirect conflict (r= .25, p=.006), similar to other
studies of parent and adolescent reports of child behavior problems and family functioning.

Table 2 presents the results of the polynomial regression models predicting diabetes-related
quality of life and glycemic control from parent and adolescent reports of diabetes-related
conflict. The interaction term for adolescent-reported indirect conflict and the quadratic
effect of parent-reported indirect conflict predicting quality of life was significant
(adolescent report x parent report squared) (8= 3.74, p=.003). As seen in Figure 1, the
highest level of quality of life was associated with a discrepancy between low levels of
parent-reported conflict and high levels of adolescent-reported conflict around indirect
management tasks. In addition, the interaction term for adolescent-reported direct conflict
with the quadratic effect of parent-reported direct conflict predicting glycemic control was
significant (adolescent report x parent report squared) (5= -.20, p=.030). As seen in Figure
2, parent-reported conflict was more strongly associated with HbA1lc at low levels of
adolescent-reported conflict than at high levels of adolescent-reported conflict. These
findings indicate that the discrepancy of high parent-reported direct conflict and low
adolescent-reported conflict were associated with the poorer glycemic control.

Discussion

Our study draws attention to the links between diabetes-specific family conflict and
outcomes in adolescents with T1D. The results from the current study indicated significant
discrepancies between parent and adolescent reports of conflict on both direct and indirect
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tasks, and these discrepancies were related to quality of life (indirect conflict) and glycemic
control (direct conflict). Using polynomial regression analyses to examine discrepancies
between adolescent and parent-reports of diabetes-specific family conflict offers important
information. Unlike difference scores, the use of interaction terms allows us to test whether
discrepancies or congruence between adolescent and parent reports of family conflict are
more strongly associated with diabetes-related outcomes.

First, we found statistically significant differences in parent and adolescent reports of
conflict, with adolescents reporting significantly higher levels of all types of conflict, similar
to findings by Rybak and colleagues (2017). The current study replicates and builds on these
findings, revealing new information regarding differential effects of the types of diabetes-
related conflict related to quality of life and glycemic control. Furthermore, informant
discrepancies in diabetes-related family conflict accounted for significant differences in
adolescents’ quality of life and glycemic control. Specifically, quality of life was highest
when there was a discrepancy between parents’ and adolescents’ reports of indirect conflict,
such that parents reported lower levels of conflict and adolescents reported higher levels of
conflict. These findings were somewhat surprising, but may be due to adolescents perceiving
discussions around indirect management (e.g., remembering to bring supplies) as less
serious than conflict around direct management tasks. In contrast, discrepancies between
parents’ and adolescents’ reports of conflict around direct management were associated with
the poorest glycemic control, with the highest HbA1c related to low levels of adolescent-
reported conflict and high levels of parent-reported conflict. These findings may reflect
parents’ frustration around adolescents’ poor adherence to direct management tasks (e.g.,
checking blood glucose, administering insulin), which are likely to be related to poorer
glycemic control.

Several limitations in the current study must be addressed. First, study participants agreed to
be part of an intervention study and were targeted due to their poor glycemic control;
therefore, these findings may not generalize to adolescents with better glycemic control.
Additionally, this study uses a cross-sectional study design, which prohibits our ability to
determine causality of the relationships. Furthermore, it may be useful to also incorporate
other measures of family functioning (i.e. communication/problem-solving, parental
monitoring) to recognize the basis of the conflicts and determine ways to improve diabetes
management among adolescents. Lastly, our sample had a relatively small percentage of
minority and single parent families, reflecting the clinic population.

Despite these limitations, the results of this study can inform recommendations for clinical
practice and guide future research. Our findings highlight the relationship between
discrepancies in perceptions of family conflict and diabetes outcomes, suggesting that it
could be beneficial to adopt screening protocols to collect parent and adolescent reports of
family functioning in regards to diabetes management. These data could inform
recommendations regarding the transition to more independent care and target interventions
toward those at an elevated risk of high family conflict and poor disease management.
Future studies should also aim to investigate the effect of parental gender on perceptions of
family conflict, as some studies have identified gender differences (Renk, Liljequist,
Simpson, & Phares, 2005). In addition, although longitudinal studies are needed to
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understand the direction of effects, this study uniquely examines how discrepancies in parent
and adolescent reports of diabetes-specific family conflict around direct and indirect
management tasks relate to diabetes-realted outcomes in distinct ways. Researchers and
clinicians may reach different conclusions, depending on who reports on family conflict.
Further, these findings indicate that examining the discrepancies between parent and
adolescent reports adds to our understanding above and beyond individual reports of family
conflict. Thus, a greater understanding of how best to assess conflict may be an important
step toward improving diabetes outcomes in this high-risk population.
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