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Abstract

Aims—Diabetes-specific family conflict is associated with suboptimal adherence and
glycaemic control. Little is known about the individual and family factors associated with
diabetes-specific family conflict. The purpose of this study was to examine whether background
factors (e.g. age, gender), diabetes variables (e.g. duration of diabetes, adherence, glycaemic
control) and psychological distress (i.e. depression and anxiety) in parents and children and
adolescents were associated with diabetes-specific family conflict.

Methods—Participants were 187 children and adolescents with Type 1 diabetes and their
parents. Study measures assessed diabetes-specific family conflict, youth depression and parent
depression and anxiety. Demographic and disease-specific data (adherence, glycaemic control)
were also collected.

Results—Findings suggested a close link between psychological distress in parents and
children and adolescents and reports of increased diabetes-specific family conflict. In the presence
of suboptimal glycaemic control, children and adolescents and parents reported more family
conflict. Adherence was not significantly associated with family conflict.

Conclusions—This study highlights the importance of considering the impact of individual
psychological functioning on family conflict and also suggests a bidirectional relationship between
conflict and glycaemic control.
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Introduction

Paediatric Type 1 diabetes is often characterized as a ‘“family disease’ because family
interactions, communication styles and supervisory roles of parents contribute to diabetes
management [1-3]. More positive interactions, such as parental warmth and caring and
parental responsibility taking for diabetes tasks, are associated with optimal diabetes
management [4-6]. Positive family interactions are also associated with the prevention of
deteriorating adherence following the diagnosis of Type 1 diabetes [7,8]. Conversely, when
family interaction patterns include diabetes-specific conflict about treatment tasks, children
and adolescents tend to evidence poorer adherence to their diabetes regimen and poorer
health outcomes [9-11]. Indeed, effective management of paediatric Type 1 diabetes is
directly linked to effective functioning of the family.

Within the context of family management of Type 1 diabetes, individual psychological
factors, such as depression and anxiety, are also influential. For example, children and
adolescents may feel burdened by diabetes management over time and depressive symptoms
can develop, subsequently impacting on diabetes specific health behaviours and outcomes.
There are compelling findings that children and adolescents with Type 1 diabetes experience
depression at two to three times the rate of depression in the general population of children
and adolescents [12-14] and depression has been linked to poorer diabetes-specific health
outcomes [15,16].

Less has been documented about the prevalence of psychological distress in parents of
children and adolescents with Type 1 diabetes, although several studies do indicate these
individuals are at increased risk [14,17,18]. In addition, within paediatric diabetes
populations, the experience of parental distress can negatively affect the psychological and
health-related outcomes of children and adolescents [18,19]. It may be that distressed
parents are less able to provide adequate support for children and consequently their diabetes
management suffers. Indeed, parent depression, particularly in mothers, has long been
implicated as influencing the outcomes of children who are otherwise medically healthy
[20-22]. For example, children with depressed parents are more likely to become depressed
as adults, which is likely because of the negative environment that is often present when
parents are depressed [21]. There is also evidence to suggest that, in families of healthy
children, maternal depression can persist for longer periods of time within the context of
high family conflict [23], such that these negative states may serve to reinforce one another.
Although parental depression has been linked to child outcomes in healthy populations, and
to a lesser degree in paediatric diabetes populations, the role of other forms of psychological
distress, such as parental anxiety, has not been as well examined. Furthermore, the linkage
between parental distress and family-level distress (i.e. conflict) has not been examined fully
in children and adolescents with diabetes.

For children and adolescents with Type 1 diabetes and their parents, diabetes-specific family
conflict and psychological distress often occur in the context of one another and may serve
inadvertently to reinforce each other. However, we are unaware of any examinations of the
potential relationship between psychological distress and diabetes-specific family conflict.
An attempt to integrate these areas may prove beneficial to better explain the nature of
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diabetes-specific family conflict. Therefore, the first aim of this study is to document rates of
psychological distress in paediatric patients and their parents and to examine the association
with diabetes-specific family conflict. We hypothesized that higher rates of family conflict
reported by children and adolescents and their parents would be associated with indicators of
psychological distress in these individuals.

Further, the extant literature in paediatric Type 1 diabetes has examined diabetes-specific
family conflict exclusively as a variable that promotes poor adherence and suboptimal
glycaemic control [9,24]. In other words, family conflict is typically investigated as a
predictor of health behaviours and outcomes. While there is certainly benefit in examining
family conflict in this way, bidirectional relationships among these variables are likely. In
fact, it is plausible that diabetes-specific family conflict may develop in response to learning
the child or adolescent’s current glycated haemoglobin (HbA.) value (i.e. higher HbA 1.
leads to more family conflict). Considering this, the second aim of this study was to test a
model of influential variables on diabetes-specific family conflict. Specifically, background
factors (e.g. age, gender, ethnicity), diabetes-specific variables (e.g. diabetes duration,
adherence, glycaemic control) and psychological factors (depression and anxiety) are
hypothesized to be factors associated with the occurrence of diabetes-specific family
conflict.

Patients and methods

Patients and procedures

Study participants included a convenience sample of 187 children and adolescents with Type
1 diabetes and their primary caregiver receiving care at a tertiary paediatric diabetes centre.
All participants had Type 1 diabetes diagnosed according to American Diabetes Association
(ADA) practice guidelines [25] and were between 10 and 17 years of age, inclusive. If more
than one parent or guardian accompanied the child or adolescent to their clinic visit, data
were collected on the “‘primary caregiver’ as designated by the family. Exclusion criteria
included a major psychiatric or neurocognitive disorder that would limit the child or
adolescent’s ability to complete surveys (e.g. cognitive impairment), significant medical
disease other than Type 1 diabetes or treated thyroid disorders or coeliac disease or present
participation in a psychosocial intervention study. During the recruitment period, we
approached 270 families and 196 (73%) agreed to participate. Of the families that declined
participation, most did so because of lack of time or interest in study participation. We
subsequently excluded nine families from data analysis because of substantial missing or
incomplete data, giving a final study sample of 187 children and adolescents and their
parent.

Prior to implementing the study procedures, the Institutional Committee on Human Studies
approved the protocol. Are search assistant obtained written informed consent from the
participating parent and assent from the child or adolescent and then administered the
questionnaires in the waiting room of the paediatric and adolescent clinic. Family
demographic data were obtained during the clinic visit via self-report questionnaire.
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Diabetes-specific family functioning—Diabetes-specific family conflict was
assessed using the revised Diabetes Family Conflict Scale (DFCS) [10]. This version of the
original DFCS [26] contains updated language and additional items related to present
diabetes management (e.g. new technologies). Each child or adolescent and their parent
completed this scale independently. The level of diabetes specific family conflict is rated on
a 3-point scale (1 = never argue, 2 = sometimes argue, 3 = always argue) across 19 diabetes
management tasks such as insulin administration, checking blood glucose values and telling
others about diabetes. A total score, ranging from 19 to 57, is calculated for each child or
adolescent and parent, with higher scores indicating more conflict. Internal consistency for
the DFCS in this study sample was high (youth coefficient a = 0.87; parent coefficient a =
0.90).

Parental distress—The 20-item Center for Epidemiologic Studies—Depression (CES—
D) scale [27] was used to assess depressive symptoms in parents. This measure is widely
used and large sample normative data and clinical cut-off scores (= 16) are available for the
CES-D. Parents respond to each item by endorsing 0 (not experiencing that symptom) to 3
(experiencing that symptom all the time) over the past week. There was a high level of
internal consistency in this sample (coefficient a = 0.91). The State-Trait Anxiety Inventory
(STAI) [28] was used to measure parental anxiety symptoms. The STAI has 40 items, with
half representing present feelings (state scale) and the other half related to feelings in
general (trait scale). On both scales, there was a high degree of internal consistency (state
coefficient a = 0.93; trait coefficient a = 0.92). A clinical cut-off of one standard deviation
above the mean of a normative sample was used to classify participants with increased
symptoms of anxiety [28].

Depression in children and adolescents—Child and adolescent depressive
symptoms were assessed with the Children’s Depression Inventory (CDI) [29], a self-report
questionnaire consisting of 27 items rated from 0 (no symptom) to 2 (distinct symptom).
CDI scores range from 0 to 54 with a clinical cut-off score of 13 or higher indicative of
elevated depressive symptoms and suggestive of the need for further investigation [12, 14].
Responses on the CDI demonstrated a high degree of internal consistency (coefficient a =
0.83).

Diabetes-specific variables—Each child or adolescent provided blood for HbA ;.
measurement, by high-performance liquid chromatography (reference range 4.0-6.0%,
Tosoh Bioscience, Tosoh 2.2; Foster City, CA, USA). HbA results were not available prior
to participants completing study measures. Adherence to the diabetes regimen was obtained
by calculating the daily frequency of blood glucose monitoring based on meter downloads,
which was strongly correlated with HbA; (r=—0.040, A< 0.0001). Duration of diabetes
was obtained by reviewing the child or adolescent’s clinic visit note.

Analysis plan

Three levels of analysis were conducted. First, descriptive statistics and frequencies for child
and family characteristics, as well as the proportions of the sample that met clinical cut-offs
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on measures of psychological distress, were calculated. Second, means, standard deviations
and effect sizes for diabetes-specific family conflict were calculated in relation to cut-offs on
measures of parental psychological distress. This was performed to illustrate the magnitude
of differences in reported diabetes-specific family conflict when the clinical cut-off was met
on distress measures. Third, hierarchical linear regression was conducted to determine
factors associated with family conflict. We entered blocks of variables to illustrate the
contribution of each block to family conflict. Block 1 contained background factors (child
age, gender, race/ethnicity, parental level of education and family structure). Block 2
included diabetes-specific variables (diabetes duration, insulin delivery method, adherence
and HbA ). Block 3 contained psychological status of the child or adolescent (CDI score).
Block 4 included the psychological status of the parent (CES-D and STAI scales scores).
Block 5 included psychological distress by HbA 1 interaction terms (CDI x HbA;, CES-D
x HbA1. and STAI scales x HbA1.). Regression coefficients, total A2 for the model, /2
change for each new block entry and change in the Fvalue with each new block were
calculated. Two regression models were run: one for family conflict reported by parents and
one for family conflict reported by children and adolescents. All analyses were performed in
sas 9.1 (SAS Institute, Cary, NC, USA).

Participant characteristics

Table 1 provides complete details on the characteristics of the study participants. In brief, the
187 children and adolescents in this study had a mean age of 14.4 + 2.4 years, were
predominantly white (87%) and the majority (80%) resided in two-caregiver families. These
children and adolescents had a mean duration of Type 1 diabetes of 6.5 + 3.9 years and a
mean HbA;; of 9.0 + 1.5%. Nearly 78% of children and adolescents monitored blood
glucose levels four or more times daily and 47% used an insulin pump. Parents included 153
mothers (82%), 27 fathers (14%) and seven who identified themselves as ‘other caregiver’
(4%). Pearson correlations were used to examine the univariate associations among
continuous demographic variables and disease variables in the study. Child age was
negatively correlated with diabetes adherence (r=-0.37, < 0.0001), but all other
relationships were not significant.

Psychosocial variables

The rates of diabetes-specific family conflict were nearly identical to a published sample
[10] for both children and adolescents and parents. Parents had a group mean score of 24.7
+ 5.3 and children and adolescents had a group mean score of 24.9 + 6.9, indicating general
agreement about the amount of conflict in their families around diabetes. Regarding
depressive symptoms, of the 187 children and adolescents in this sample, 30 (16%) scored at
or above the clinical cut-off on the CDI. With regard to parents, 23% (1= 42) of parents
reported significant symptoms of depression based on the CES-D clinical cut-off score.
Fifteen per cent of parents (n7= 28) reported significant symptoms of state anxiety based on
a cut-off score of 46 on the STAI-State (= 1 sd above the normative mean) and 18% (/7= 33)
met criteria for significant symptoms on the STAI-Trait based on a cut-off score of 44 [24].
Overall, 24% of parents (1= 45) endorsed symptoms of state and/or trait anxiety above the
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cut-off. Table 2 displays the mean and effect size differences in diabetes-specific family
conflict for those parents who scored at or above the clinical cut-off for distress (i.e. CES-D,
STAI) and those who did not. On all three scales, distressed parents endorsed significantly
higher rates of family conflict, with Cohen’s d'effect sizes ranging from 0.38 to 0.62.

Factors associated with family conflict

Results from the first hierarchical linear regression on parent-reported diabetes-specific
family conflict are presented in Table 3. As noted in the Analysis Plan, demographic,
disease-specific, child distress and parent distress variables were entered into this regression.
After the final block was entered, the overall model was significant, /12 1g) = 8.49, P<
0.0001, A2 = 0.37. The significant variables in this final model were glycaemic control (P<
0.0001), state anxiety from the STAI (P< 0.05) and trait anxiety from the STAI (P< 0.01).
More diabetes-specific family conflict was reported by parents when the child or
adolescent’s HbA; was higher and when the parent experienced higher levels of anxiety.
With the addition of Block 5 (psychological distress x HbAIC interaction terms) the overall
model remained significant, 13 1g6) = 9.72, P<0.001, R2 = 0.42. All interaction terms
entered in Block 5 were non-significant, with the exception of the STAI-Trait by HbA .
interaction (Block 5 Fchange = 1.23, f =0.12, < 0.0001).

A second regression was conducted to predict family conflict reported by children and
adolescents (results presented in Table 4). Blocks of variables were entered in the same
manner. The psychological distress by HbA . interaction terms entered in Block 5 were not
significant. Thus the four-block model is presented and this final model was significant,
F2,185) = 4.33, P<0.0001, R2 = 0.23. Only glycaemic control and the child or adolescent’s
report of depressive symptoms were related to diabetes-specific family conflict. More family
conflict was reported by the children and adolescents when HbA 1 values and report of
depressive symptoms were higher.

Discussion

The overarching goal of the current study was to examine the influence of background
factors, diabetes factors and individual psychological factors on diabetes-specific family
conflict. The results revealed two main conclusions: (i) diabetes-specific family conflict is
associated with the occurrence of psychological distress in both parents and children and
adolescents and (ii) the level of glycaemic control relates to the level of diabetes-specific
family conflict. Consistent with our conceptual framework, these variables produced unique
and significant contributions to diabetes-specific family conflict. To our knowledge, the
approach taken in the current manuscript is unique in that it elucidates correlates of diabetes-
specific family conflict by examining associations between individual psychological distress
and disease factors and diabetes-specific family conflict.

With regard to the first conclusion, we found that increased psychological distress of parents
and children and adolescents is associated with the occurrence of more diabetes-specific
family conflict. It may be that distress contributes to conflicting interactions as a result of
problems communicating around diabetes or because of competing emotional needs. Our
findings are consistent with research in families with healthy children, which suggests that
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parental depression and family conflict often occur concurrently and are transactional [23].
In this study, levels of parental anxiety were related to family conflict over and above
parental depressive symptoms. This is further highlighted by the finding that the HbA . by
parental trait anxiety interaction term significantly predicted parental reports of family
conflict. These results may be as a result of differences in the manifestation of anxiety vs.
depression and suggest that parental anxiety interacts with glycaemic control to predict
family conflict. For example, an anxious parent may engage in behaviours such as nagging
and arguing about the diabetes regimen in efforts to reduce their anxiety, particularly when a
child or adolescent’s glycaemic control is poor. In this way, anxiety symptoms may be
expressed in amore external manner compared with a parent experiencing depression, which
often has a more internal focus. While depressed individuals may at times engage in more
arguments as a result of the irritability associated with this condition, they may also be less
reactive and less engaged in family interactions given their depressive symptomatolgy.

In the current sample, 23% of parents reported clinically elevated depressive symptoms and
24% reported elevated symptoms of anxiety. For children and adolescents, 16% reported
elevated symptoms of depression. These rates of psychological distress are concerning and
are much higher than those that are found in the general population. Given that our current
findings suggest that psychological distress is associated with increased diabetes-specific
family conflict, these distressed individuals probably face the added burden of negative
family interactions. While the relationship between parent psychological distress and
increased family conflict has been elucidated in the general child development literature, this
is the first study to link these constructs within a paediatric diabetes population.

The second major conclusion from this study deals with glycaemic control. A body of prior
research [9-11,24] examined the impact of diabetes-specific family conflict on glycaemic
control and adherence. We found that HbA ;. was associated with reports of diabetes-specific
family conflict by both children and adolescents and their parents. This effect across both
informants suggests that families have a constant eye on overall diabetes control and that an
elevated HbA 1 is associated with diabetes-specific family conflict from both youth and
parent perspectives. Somewhat surprisingly, regimen adherence, measured via blood glucose
meter downloads, was not associated with diabetes conflict in the overall model. This
finding may indicate that families focus more on the HbA;. value than on behavioural
components of adherence, such as blood glucose monitoring. For example, when glycaemic
control is suboptimal, parents may initiate interactions that end up being negative given their
frustrations with not achieving more optimal control. This seems to be particularly true when
parents report symptoms of trait anxiety. Likewise, children and adolescents may be
embarrassed or disappointed when they have a high HbA;; and may respond negatively to
suggestions for improvements in their diabetes care. Because of the cross-sectional nature of
this study, we cannot speak to the temporal relations of these variables. However, prior
studies [9-11] suggest that increased diabetes-specific family conflict predicts suboptimal
glycaemic control and the current study now provides preliminary evidence that it may be
worthwhile to examine whether this relationship is bidirectional in nature in future
longitudinal studies.
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Considering these findings, there are important implications for researchers and clinicians.
First, the nature of diabetes-specific family conflict appears to be made up of both general
psychological constructs (individual depression) and diabetes-specific variables (glycaemic
control). This lends support for continuing to examine ways to reduce diabetes-specific
conflict through the integration of efforts to promote positive family communication related
to diabetes management and sharing of responsibilities for specific diabetes tasks. These
findings further suggest that it may be important to target the distress of both parents and
children and adolescents in interventions. In fact, the negatively reinforcing nature of
psychological distress and diabetes-specific family conflict may require phased treatment
components to offer the best chance for reduction in both areas. For instance, it may be
useful to address parental symptoms of distress such as anxiety and depression prior to
working on diabetes-specific interactions in order to maximize the success of the family-
based interventions. Additionally, within clinical settings it may be important to consider the
negative impact that suboptimal glycaemic control may have on family interactions. When
families of children and adolescents with diabetes are presented with negative feedback
about glycaemic control, it may be useful to provide them with guidance or interventions to
minimize the potentially destructive impact within the family as well as to promote more
optimal management. For example, problem solving and strategies to improve
communication may be useful to prevent or reduce family conflict in the face of suboptimal
diabetes outcomes. As interventions are developed or modified to address these areas, it is
desirable for randomized controlled trials to be conducted to examine the efficacy of such
treatments.

The current study has several limitations worth noting. First, the data used in this study are
cross-sectional. This makes it impossible to determine the direction of associations.
However, it is likely that these associations are bidirectional and the purpose of this study
was to describe more clearly the nature of diabetes-specific family conflict. Longitudinal
studies are underway that assess all of these variables over time. Another limitation is the
reliance on self-report data. It is possible that some of the associations elucidated are as a
result of shared method variance (e.g. parental distress was related to parent report of
diabetes-specific family conflict). Observational measures of diabetes-specific family
conflict or structured interviews assessing depression and anxiety in participants would
provide objective data to address this limitation. Additionally, this study utilized blood
glucose monitoring as the sole indicator of adherence to the diabetes regimen. While blood
glucose monitoring is strongly related to glycaemic control, this measure does not take into
account adherence to other components of the diabetes regimen, such as insulin
administration, diet or exercise. Data on adherence to other regimen components would
provide a more thorough understanding of this construct. The generalizabilty of the current
study is also limited given that the sample was predominately Caucasian, middle to upper
class and given that a large portion of the participating children and adolescents used insulin
pumps and demonstrated relatively good adherence to the diabetes regimen. Future
examination of these constructs in more diverse samples is warranted.

In conclusion, for families of children and adolescents with Type 1 diabetes, this study
highlights the importance of psychological functioning and diseases-specific variables as
correlates of diabetes-specific family conflict. These findings suggest that interventions to
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improve functioning in these families should focus on individual and disease characteristics
in addition to family interactions.
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Table 1

Participant characteristics

Characteristic Youth (n =187) Range
Age (years) 144+24 10.0-17.9
Sex (% female) 45%
Ethnicity 77 (%)
White, not of Hispanic origin 162 (87%)
Black/African-American 11 (6%)
Hispanic/Latino 9 (5%)
Asian/Pacific Islander 5 (< 3%)
Education level of primary caregiver [(%) with at least college degree]  58%
Insurance status

Private insurance 158 (85%)

Public insurance 29 (15%)
Family composition (% with two caregivers in home) 80%
T1D duration (years) 6.5+3.9 0.2-15.2
HbA. (%) 9.0+15 6.2-16.1
Blood glucose monitoring (number per day) 48+19 0-9+

3 or less times per day (%) 23%

4 times per day (%) 29%

5 or more times per day (%) 48%
Method of insulin delivery

csll 87 (47%)

< 3 daily injections 60 (32%)

> 4 daily injections 40 (21%)

Scores shown as mean + sd.

CSlI, continuous subcutaneous insulin infusion; HbA1¢, glycated haemoglobin; T1D, Type 1 diabetes.
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Table 2

Diabetes-specific conflict based on parental distress groups

Mean parent

Below cut-off STAI-trait <44 (n=151) 94 +53*

Group by DFCS (overall Effect size
Construct cut-off score mean =25+6.0) Cohen’sd
Parent CES-D score Above cut-off CES-D = 16 (n=42) 28+80% 0.62
Below cut-off CES-D < 16 (7= 145) 24+50%
Parent STAl—state score ~ Above cut-off STAI-state 246 (7=31)  994+78" 0.38
Below cut-off STAI-state <46 (7=156) o4+54%
Parent STAl—trait score  Above cut-off STAI-trait > 44 (7= 36) 29+74% 0.39

P<0.0001.

CES-D, Center for Epidemiologic Studies—-Depression; DFCS, Diabetes Family Conflict Scale; STAI, State-Trait Anxiety Inventory.
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