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Abstract

Aims—In young people with Type 1 diabetes, depressive symptoms and shared responsibility for 

management of diabetes impact upon diabetes management and control. However, the 

simultaneous effects of both depressive symptoms and parental involvement on diabetes self-care 

and glycaemic control have not been examined. Thus, the aim of the current study was to examine 

the relationships between parental involvement and adolescent depressive symptoms in predicting 

blood glucose monitoring and glycaemic control.

Methods—One hundred and fifty young people with Type 1 diabetes (mean age 15.3 years) and 

their parents completed responsibility sharing and depressive symptom assessments, meter 

assessment of blood glucose monitoring and HbA1c at baseline and then 6, 12 and 18 months.

Results—Parental involvement affected HbA1c through blood glucose monitoring only at low 

levels of adolescent depressive symptoms (score ≤ 6), which made up only 20% of the sample. In 

the presence of more depressive symptoms, parental involvement no longer was related to HbA1c 

through blood glucose monitoring. This was the relationship in the majority of the sample (80%).

Conclusions—While most young people in this sample are not showing evidence of high levels 

of depressive symptoms, even modest levels of distress interfere with parental involvement in 

diabetes management. By addressing adolescent depressive symptoms, interventions promoting 

parental involvement in these families may be more effective.
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Introduction

Young people with Type 1 diabetes and their families engage in a demanding treatment 

regimen designed to maximize glycaemic control and prevent adverse diabetes-related 

outcomes [1]. The daily management regimen includes multiple blood glucose checks, 

insulin administration, and coordination with dietary intake and physical activity. Caregivers 

have critical roles in daily diabetes management and either perform or supervise multiple 

tasks [1-3]. Although Type 1 diabetes management is demanding across the age spectrum, 

the adolescent years produce a number of significant and unique challenges.

During adolescence, young people frequently take on more independence with diabetes 

management and families must find new ways to share the responsibility for management. 

For example, young people may independently manage their diabetes regimen when they are 

at social events, but still receive guidance and support about their implementation at these 

events when they return home [4-6]. As a result of the challenges associated with managing 

diabetes during adolescence, and the common deterioration observed in glycaemic control 

during this developmental period [7,8], studies have examined a number of factors, both 

family and individual, which affect diabetes-related outcomes (i.e. glycaemic control) 

through the mediator of diabetes management. One collection of studies on family factors 

indicates that, during adolescence, more parental involvement (e.g. direct monitoring or 

sharing of diabetes management) is associated with optimal diabetes control through the 

mediator of adequate diabetes management [9]. Adolescents whose parents stay involved 

and find new ways to supervise and support diabetes management tend to experience 

improved glycaemic control [10,11].

A second group of studies focuses on individual factors and one individual factor that has 

garnered much attention is the extent to which young people experience depressive 

symptomatology. Most studies indicate that depressive symptoms are elevated and more 

likely to co-occur in young people with Type 1 diabetes than in young people without 

diabetes [12,13]. Further, higher levels of depressive symptoms have been linked with 

poorer diabetes management, such as less frequent blood glucose monitoring and worse 

glycaemic control [14,15]. Depressive symptoms could affect one’s ability to adhere to the 

diabetes regimen by negatively impacting energy, motivation, concentration and problem-

solving abilities, all which are essential for effective diabetes management [16]. Given that 

depressive symptoms have been linked with poor family functioning among young people 

without chronic health problems [17,18], it may be important to examine how these two 

factors (i.e. parental involvement, depressive symptoms) relate when young people and their 

families are faced with the added challenge of managing a chronic illness such as Type 1 

diabetes.

Currently, there are two separate literatures documenting the relationships between parental 

involvement and diabetes management/glycaemic control and between depressive symptoms 

and diabetes management/glycaemic control. However, the interacting influences of family 

factors (e.g. parental involvement) with individual adolescent psychological factors (e.g. 

depressive symptoms) on diabetes management and glycaemic control have seldom been 

examined [19]. This gap limits our understanding of the potential impact of mood symptoms 
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on families’ experiences with everyday diabetes management. For example, we would 

expect that the presence of depressive symptoms in an adolescent would disrupt the parent’s 

ability to stay fully involved in diabetes management. This could be attributable to fewer 

diabetes management tasks actually being carried out because depressive symptoms are 

causing decreased motivation and engagement in diabetes management; or parents having to 

focus more on the young person’s mood and motivation related to depressive symptoms and 

thus diabetes becomes a lower priority. Understanding the mechanisms involving 

psychological factors, diabetes management and glycaemic control will have implications 

for targets of intervention.

In summary, for young people with Type 1 diabetes, it is unknown whether and to what 

extent depressive symptoms moderate the relationship between parental involvement and 

glycaemic control through the mediator of diabetes management. Thus, the aims of the 

current study were to use a moderated mediation analytic technique to examine the effects of 

depressive symptoms on parental involvement in predicting glycaemic control through the 

mediator of a critical diabetes management task, blood glucose monitoring.

Patients and methods

Young people with Type 1 diabetes (n = 150) and their caregivers were recruited for the 

current study from a tertiary care diabetes centre at a children’s hospital in the Midwestern 

region of the USA. Young people were eligible if they had Type 1 diabetes according to the 

American Diabetes Association standards [1], had no psychiatric or neurocognitive disorder 

hindering study participation, or no medical disease other than Type 1 diabetes. Controlled 

thyroid disorders and caeliac disease were not exclusionary criteria given their common co-

occurrence with Type 1 diabetes. Participants completed the study procedures and surveys in 

English.

Out of 166 young people approached about the study. 150 agreed to participate 

(participation rate 90%). After obtaining written informed consent/assent, participants were 

asked to complete study questionnaires at frou timepoints over the course of 18 months 

(baseline and 6, 12 and 18 months). A trained research assistant administered study 

questionnaires in the diabetes clinic before or after the medical visit. All study procedures 

were approved by the hospital’s institutional review board. Of the 150 young people, 133 

completed the measures used in the current study at every time point (attrition rate 11%). 

Young people who dropped out prior to completing all four time points were significantly 

older (i.e. mean age 16.3 years, SD 1.0). There were no other significant differences between 

those included in the current analyses and those who dropped out on demographic 

characteristics or the variables of interest in the current study (i.e. parental involvement, 

adolescent depressive symptoms).

Measures

Family sharing of responsibility for diabetes-related tasks was assessed using the Diabetes 

Family Responsibility Questionnaire (DFRQ) [5], a 17-item measure with separate 

adolescent- and parent-report forms. The DFRQ has established validity and reliability (α 

=0.69–0.85) [5]. Scores range from 17 (adolescent has primary responsibility) to 54 
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(caregiver has primary responsibility), with a score of 34 indicating equal sharing of 

responsibility between adolescent and caregiver. The current analysis used the DFRQ 

completed by young people and their caregivers at the baseline study visit. Correlational 

analyses indicated that scores on this measure were highly correlated over time (r = 

0.49-0.70, P < 0.001 adolescent report; r = 0.59–0.68, P < 0.001 parent report).

To assess for adolescent depressive symptoms, the Children’s Depression Inventory self-

report (CDI) and parent-report (CDI:P) forms [20] were administered. The 27-item self-

report form and the 17-item parent-report form have established validity and good reliability 

(CDI α = 0.84, CDI:P α = 0.86). Scores on the self-report form range from 0 to 54 (clinical 

cut-off = 13) and on the parent-report form range from 0 to 51 (clinical cut-off = 17), with 

higher scores indicating higher levels of depressive symptoms [13,20,21]. The current 

analysis used CDI forms completed by young people and their caregivers at the baseline 

study visit. The CDI is reported to have high test-retest reliability (e.g. r = 0.54-0.77 for test 

intervals of at least 1 month) [19]. Correlational analyses indicated that CDI and CDI:P 

scores were highly correlated across time points in this sample (r = 0.50-0.69, P < 0.001 

CDI; r = 0.75-0.78, P < 0.001 CDI:P).

Diabetes management was assessed by calculating frequency of daily blood glucose 

monitoring. At the clinic visit, meters were downloaded and used to calculate the mean daily 

frequency using the past 14 days of data. In the absence of meter downloads, chart reviews 

or self report were used. Both methods show high correspondence with meter downloads in 

this patient population [22]. For this analysis, blood glucose monitoring data at 12 months 

were used. At that time point, 58% (n = 77) were from meter downloads, 33% (n = 44) were 

from chart review and 9% (n = 12) were based on self report. Frequency of blood glucose 

monitoring was also highly correlated across time points (r = 0.51-0.66, P < 0.001).

HbA1c was measured with the DCA+ 2000 (reference range 23-39 mmol/mol (4.3-5.7%), 

Bayer Inc., Tarrytown, NY, USA) and used as the indicator of glycaemic control. The 18-

month study visit value was used as the outcome in this analysis.

Data analysis

Descriptive statistics (means, standard deviations, frequencies) and bivariate correlations 

between parental involvement, child depressive symptoms, blood glucose monitoring 

frequency, and HbA1c were calculated. The influence of child depressive symptoms (child- 

and parent-reported) on parental involvement’s prediction of HbA1c through blood glucose 

monitoring frequency was assessed using a SPSS macro that tests moderated mediation [23]. 

Moderated mediation was used so that the specific influence of depressive symptoms on the 

relationships between parental involvement, blood glucose monitoring frequency and 

glycaemic control could be examined within a single analytic procedure. This analytic 

procedure was selected because of the limitations in statistical power and potential for a type 

II error when using traditional methods of establishing mediation [24]. For instance, there 

are cases where moderated mediation models, such as the one that was tested, may be 

statistically significant when the traditional mediation steps would not detect this.
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This model was examined using child- and parent-reported parental involvement and child 

depressive symptoms and, thus, four separate analytic models were tested (one for child 

report, one for parent report and two with child and parent reports). Baseline HbA1c was 

controlled for in all models. To control for a type I error (i.e. rejecting the null hypothesis 

when it should not be rejected), a Bonferroni correction was applied to the model results (P 

= 0.05/4 = 0.0125) for determining statistical significance. Significant interactions were 

plotted so that the nature of the moderation was displayed pictorially. Follow-up analyses to 

determine the levels of CDI symptoms that significantly affect the relationship between 

parental involvement on HbA1c through blood glucose monitoring were conducted using 

bootstrapping [23]. All analyses were run using SPSS 17.0 [25]. Only those models which 

were statistically significant will be presented in the Results.

Results

Participant demographic characteristics and descriptive statistics for the 133 participants 

providing data at all time points are displayed in Table 1. As noted earlier, the only 

significant difference between study completers and those who did not complete all 

assessments (n = 17) was participant age. Of the 133 participants, 51% were female, mean 

age was 15.3 years (range 13.1-18.5 years) and mean duration of Type 1 diabetes was 5.9 

years. Approximately 64% of the participants were on insulin pumps. At baseline, 31 

participants were at or above the CDI cut-off of 13 (i.e. self report) and 37 participants were 

at or above the CDI:P cut-off of 17 (i.e. parent report). Bivariate correlations between study 

variables are presented in Table 2.

Models

Of the four models examining the effect of child depressive symptoms on the relationship 

between parental involvement and HbA1c through blood glucose monitoring frequency, one 

model was statistically significant (Fig. 1). Specifically, adolescent depressive symptoms 

(reported by the parent; CDI:P) affected the relationship between parental involvement, 

blood glucose monitoring frequency and HbA1c (i.e. the influence of depressive symptoms 

on the relationship between parental involvement and HbA1c through blood glucose 

monitoring; β = −0.013, SE = 0.005, t = −2.62, P = 0.010). At low levels of adolescent 

depressive symptoms (score ≤ 6; n = 26, 19.5%), parental involvement was related to HbA1c 

through blood glucose monitoring. However, when CDI:P scores were 7 or higher (n = 107, 

80.5%), indicating more depressive symptomatology, parental involvement was no longer 

related to HbA1c through blood glucose monitoring. In order to provide a pictorial 

representation of these results, the prediction of blood glucose monitoring from parental 

involvement at three different levels of depressive symptoms [−1 SD (CDI:P = 5.8), mean 

(CDI:P = 12.9) and +1 SD (CDI:P = 20.0)] is depicted in Fig. 2. Figure 2 illustrates that the 

significant relationship between parental involvement and blood glucose monitoring is 

present only at lower levels of depressive symptoms. Specifically, the prediction of blood 

glucose monitoring from parental involvement is not present at the mean (CDI:P = 12.9) and 

+1 SD (CDI:P = 20.0) levels of depressive symptoms. However, at the −1 SD (CDI:P = 5.8) 

depressive symptom level, there is a significant relationship between parental monitoring 

and blood glucose monitoring.
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Discussion

The current results indicate that relationships between parental involvement, blood glucose 

monitoring frequency and glycaemic control are present only when young people have few 

depressive symptoms. The presence of higher levels of depressive symptoms appears to 

interrupt this family-mediated process around management for a large proportion of young 

people (i.e. 80% in the current sample). These results represent the first study to examine the 

impact of depressive symptoms on these relationships [10,19]. These data extend the prior 

literature on the link between adolescent depressive symptoms or parental involvement and 

diabetes management and control [9,14,15] by demonstrating how these individual and 

family factors interact longitudinally. The current results also have implications for clinical 

interventions and research [14,15].

The interaction of depressive symptoms and parental involvement may be a function of 

several scenarios. First, depressive symptoms leading to low motivation, concentration 

difficulties and problem-solving deficiencies could prevent young people and families from 

making effective decisions about parental involvement with the diabetes regimen. For 

example, irritability, a hallmark depressive symptom in adolescence, could serve as a barrier 

to family members agreeing on each person’s responsibility for certain management tasks. 

Second, depressive symptoms can fluctuate [26], causing frequent changes to family 

behaviours, including to parental involvement. Consequently, parental involvement could 

also change frequently and not have detectable, enduring influences on blood glucose 

monitoring and glycaemic control. Third, because depressive symptoms are known to be 

more common among parents of depressed young people [27], parents with depressive 

symptoms may be more likely to place a lower priority on or may be less able to maintain 

involvement in their adolescents’ daily diabetes management.

Fourth, problems and stress associated with depressive symptoms (e.g. negative mood 

causing frequent conflicts) and caregiving for an adolescent with depressive symptoms 

could be more pressing for families than those associated with parental involvement. 

Further, when parents perceive their adolescent to have depressive symptoms, they may 

view the adolescent as less capable of managing their diabetes regimen and, thus, parents 

may be less willing to share diabetes management responsibilities.

With these potential mechanisms and the broader results in mind, there are several 

implications for the clinical care of young people with Type 1 diabetes. As noted, the 

complex and demanding nature of Type 1 diabetes management is more effectively 

navigated when there is collaboration within the family about management tasks. Typically, 

there are efforts made by the diabetes care team to gradually increase a young person’s 

responsibility for self-management, considering developmental level, maturity, interest and 

parental involvement. The current study’s findings are consistent with existing 

recommendations to monitor and consider emotional health as another critical variable when 

promoting healthy parental involvement and the adolescent’s ability to ‘self-manage’ 

diabetes [1]. It is possible that, by targeting these aspects of emotional functioning (i.e. 

depressive symptoms), or by fostering more supportive and collaborative family 

environments, adherence to blood glucose monitoring guidelines and glycaemic control may 

Wu et al. Page 6

Diabet Med. Author manuscript; available in PMC 2015 June 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



improve. As a result, both efficient screening practices for depressive symptoms and 

effective and accessible interventions are needed for this population.

In order to assess adolescent depressive symptoms and prioritize treatment goals, routine 

clinic screening followed by triaging of patients to appropriate treatment may be useful [28]. 

As highlighted by the present results, obtaining parent and adolescent report of depressive 

symptoms is important. Currently well-established and efficacious treatments for depression 

in young people (e.g. cognitive behavioural therapy) [29] could be tailored for young people 

with Type 1 diabetes and for young people with subclinical levels of depressive symptoms 

[2,30].

If depressive symptoms are a focus of treatment, it may be important to also include 

negotiating level of parental involvement for the diabetes regimen as a treatment goal, given 

the links among parental involvement, diabetes management and glycaemic control [10,31]. 

To this end, interventions targeting family collaboration on diabetes regimen tasks have 

demonstrated feasibility and effectiveness in clinic settings [32,33]. For example, family 

interventions teach problem-solving techniques to address barriers to effective diabetes 

regimen management. Also, interventions promote family use of effective communication 

strategies which, combined with problem solving, can facilitate discussions about each 

family member’s responsibilities for management of the diabetes regimen [32,33].

The current study has several strengths, including the longitudinal design and use of 

statistical techniques allowing tests of how depressive symptoms influence the relationship 

between a common target of treatment for young people with diabetes (i.e. parental 

involvement), diabetes management and glycaemic control. In addition, the current study 

used multiple reporters (i.e. youth and parent report) of parental involvement and depressive 

symptoms. The results indicated that it is parent perceptions of young people’s depressive 

symptoms and young people’s perceptions of parental involvement that predict diabetes 

management and glycaemic control outcomes. When examining these results in the context 

of the other models tested, the findings highlight the importance of assessing perceptions of 

mood symptoms and parental involvement from multiple members of the family. 

Specifically, when examining the relationships between both individual factors (e.g. 

depressive symptomatology) and family factors (e.g. parental involvement), it may be 

particularly important to incorporate perceptions of these constructs from the multiple 

individuals involved (i.e. both parent and child). This may be why the analyses using only 

one report, the young person’s or the parent’s report, were not statistically significant. Also, 

diabetes management and control are most likely to be impacted when parents perceive 

higher adolescent mood symptoms, perhaps because young people are less likely to endorse 

low levels of mood symptoms, and young people’s perceptions of parental involvement are 

taken into account.

Study limitations include a relatively homogenous sample in terms of racial and 

socioeconomic diversity and thus the current results need to be replicated in more diverse 

patient populations. In addition, the current study took place within a specific (i.e. 

American) diabetes care delivery system. The results should therefore be replicated by 

future studies that include patients from healthcare systems outside of the USA, where care 
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practices may differ (e.g. age at which young people do not have to involve parents in their 

care). Although the participant retention rate was reasonable, those who did not complete all 

assessments were significantly older. Also, the current study examined blood glucose 

monitoring as an indicator of diabetes management. While blood glucose monitoring is one 

of the most robust predictors of glycaemic control amongst the host of management 

behaviours [34,35], diabetes management is a multidimensional construct.

Future studies need to investigate other aspects of the regimen for a more complete 

assessment of diabetes management. For example, insulin administration and dietary 

adjustments may be similarly impacted by perceptions of parental involvement and young 

people’s depressive symptoms, but this remains to be tested. Future research should also 

include assessment of the qualitative components to parent-adolescent relationships around 

diabetes management, such as perceived support and display of positive (e.g. warmth) and 

negative (e.g. highly critical) communication. The current study utilized a measure of 

parental involvement in diabetes management that focused on quantity of parent 

involvement. Related to clinical management, future work is needed to adapt and test 

interventions targeting depressive symptoms and parental involvement for young people 

with Type 1 diabetes, and to create guidelines for selecting the most appropriate 

interventions for young people with varying levels of depressive symptoms.

In summary, the current results indicate that assessing for the presence of depressive 

symptoms is an important first step when working with young people with Type 1 diabetes 

and their parents to organize and structure level of parental involvement around diabetes 

management. If present, depressive symptoms may need to be addressed and there are a host 

of cognitive behavioural treatments that could be used. After evaluating and treating 

adolescent depressive symptoms, other interventions for negotiating the delicate balance of 

level of parental involvement may have a more robust impact on diabetes management and 

control. Implementation of interventions that are well timed and most relevant to families 

will ultimately lead to improved health outcomes.
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Figure 1. 
Model of the interacting influences between parental involvement and depressive symptoms. 

*Values when depressive symptoms were mean centred. Relationships that are not 

statistically significant are denoted using dashed lines.
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Figure 2. 
Blood glucose monitoring predicted from parental involvement by level of depressive 

symptoms. CDI, Children’s Depression Inventory; DFRQ, Diabetes Family Responsibility 

Questionnaire.
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Table 1

Demographic characteristics and descriptives for study variables (mean ± SD, unless otherwise noted; n = 

133)

Demographic characteristics

 Age 15.3 ± 1.4 years

 % male 49%

 Insulin (% pump) 64%

 Diabetes duration 5.9 ± 3.8 years (median 5.5 years)

 % minority 12%

 % public insurance 14%

 Caregiver, % married 77%

 Caregiver, % ≥ high-school
diploma

45%

Descriptives for study variables

Baseline

 CDI—child 7.9 ± 7.1 (median 6.0)

 CDI—parent 12.9 ± 7.1 (median 13.0)

 Parental involvement—child 29.6 ± 3.8

 Parental involvement—parent 33.3 ± 4.1

 HbA1c 72 ± 20 mmol/mol (8.7 ± 1.8%)
Median 68 mmol/mol (8.4%)

12 months

 Blood glucose monitoring
frequency

3.3 ± 1.8

18 months

 HbA1c 76 ± 21 mmol/mol (9.1 ± 1.9%)
Median 69 mmol/mol (8.5%)
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