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SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

Abstract

Aims To examine the agreement between self-reported and proxy-reported depressive symptoms in
adolescents with Type 1 Diabetes Mellitus (TLDM), and to examine if adolescents’ age moderated the

relation between depressive symptoms and HbAlc.

Methods Data were obtained from the longitudinal study of emotional problems in adolescents with
T1DM between 12-18 years old and their parents. The intra-class correlation (ICC) examined the
agreement between the Children’s Depression Inventory-Il (CDI-II; cut-off for self-report >14, cut-off for
proxy-report >17; higher scores indicating more depressive symptoms) by adolescents (n=115) and their
parents (n=115). The moderation of age in both reports is assessed by hierarchical linear regression
analyses, including the covariates adolescents’ gender, TIDM-duration, and method of insulin delivery in
the first step, adolescents’ age and depressive symptoms in the second step, and interaction between

depressive symptoms and age in the third step.

Results Of the adolescents, 53.0% was male, average age was 15.0+1.8 years. Of the parents, 87.7%
were women, average age was 46.0+4.7 years. Clinically significant depressive scores were found in
9.6% of self-reports, and in 17.4% of proxy-reports. The ICC between self-report and proxy-report was
moderate (ICC=.66). In the final model, no significant moderation of age in the relation between
depressive symptoms and HbAlc was found in self-report (p=.33) and proxy-report (p=.91). Age was not
significantly related to HbAlc in self-report (p=1.00) and proxy-report (p=.92). However, higher
depressive symptoms score was significantly related to higher HbAlc in self-report (B=.18, p=.036) and

proxy-report (f=.20, p=.019).

Conclusions A moderate agreement between self-reported and proxy-reported depressive symptoms in
adolescents with TIDM was found. Age was not a significant moderator in the relation between the
reports and HbAlc. Health-care professionals should take both reports into account, and should be

aware of the relation between depressive symptoms and HbAlc.
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1. Introduction

As of 2014, an estimated 387 million people have diabetes worldwide, of which Type 1 Diabetes Mellitus
(T1IDM) accounts for between 5% and 10% (1). The overall prevalence of TIDM in The Netherlands
during 2009-2011 was 143.6 per 100.000 children (2). Specific incidence in adolescents with TIDM is
unknown, but the incidence is rising in the last few years in adolescents with TLDM in The Netherlands
(1-3). In people with TIDM, the body’s immune system attacks beta-cells of the pancreas. Probably
because the immune system mistakenly sees the insulin-producing cells in the pancreas as foreign and
destroys or inactivate them (4). Without insulin, it is difficult for the body to transport the glucose into
the body cells, most of the glucose stays in the bloodstream (4). Body cells starve due to the lack of
glucose (4).

Long term excess of blood glucose or hyperglycemia damage the blood vessels (5).
Hyperglycemia results from defects in insulin secretion, insulin action, or both. In that case, the blood
glucose level raises above 7 mmol/liter fasting or before a meal and can lead to polyuria, polydipsia,
polyphagia and blurred vision (6-8). Chronic hyperglycemia in diabetes is associated with long-term
damage, dysfunction and failure of various organs, especially the eyes, kidneys, nerves, heart and blood
vessels (8). Besides hyperglycemia, hypoglycemia is a common side-effect of the extern supply of insulin
in patients with TIDM which occur frequently. Hypoglycemia is the result of the interplay of insulin
excess and physiological activities, such as physical activity, vomiting and hormones (9). In case of
hypoglycemia, the blood glucose level is below 3.9 mmol/liter and can lead to neurogenic symptoms
(palpitations, tremor, hunger and sweating), neuroglycopenic symptoms (behavior changes, difficulty
thinking and frank confusion) which can lead to seizure, coma and even death (9, 10). Mild hypoglycemia
occurs about once or twice a week (11). Severe hypoglycemia, defined as any episode requiring external
help, affects up to 30% of people with TIDM annually (11). If blood glucose values fall below an
individual threshold in patients with TIDM, epileptic seizures or hypoglycemic coma may occur (12).

To maintain a blood glucose level between the ranges, consequent self-care is needed (13).
Diabetes self-care includes a range of activities, such as self-monitoring of blood glucose, counting
carbohydrates, preparing injections and blood glucose meter and deciding if it is possible to eat
something based on the blood glucose (14). It can be difficult to control the blood glucose level,
hypoglycemia and hyperglycemia may be present unexpectedly (15).

To obtain an overview of the average blood glucose levels over the past eight weeks, glycated

hemoglobin (HbA1lc) could be measured and gives an impression of successfulness in self-care treatment
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in patients (16). HbAlc is an element that is involved in the metabolic control in TIDM (17). One of the
important aims in patients with TIDM is to achieve the age appropriate HbAlc-levels (18). The higher
the HbAlc, the greater the risk of developing diabetes-related complications (13).

Adolescents with TIDM as a group displays the highest HbAlc compared to other age-groups, in
which the risk to develop complications is increased (19-22). For example, earlier literature showed that
the HbA1c of pre-schoolers was 7.1%, the HbA1lc of school-agers was 7.8% and the Hbalc of adolescents
was 8.1% (23). For youth with T1DM, the transition into adolescence often results in poorer adherence
to treatment and deteriorating metabolic control (24, 25). These results from earlier studies showed that
the transition into adolescence for youth with TIDM is harder compared to healthy peers.

Adolescence is the transitional period between childhood and adulthood that begins at 13 years
till 18 years, which starts with puberty and ends when the individual has acquired adult competencies
and responsibilities (26). The Dutch Health System anticipates on the acquirement of competencies and
responsibilities: from 12 years onwards, both patient and parent receive information about treatment
and decide together about the probabilities (27). From 16 years onwards, the patient has the possibility
to make decisions about health care by his- or herself, the patient is more autonomous and has more
responsibility. Also in diabetes self-care is this transition noticeable. Over time, adolescents increasingly
take over self-care activities from their parents (28).

While adolescents develop independence, they experience rapid biological and hormonal
changes (26). The period is marked by physical growth and attainment of puberty or sexual maturity. A
combination of genes, hormones and environmental factors determine the timing and rate of growth
and puberty (29). The physical changes during the adolescence have significant psychological
implications (26).

Further explained, the general health of an adolescent depends on both physical well-being and
psychosocial well-being (30). Psychosocial well-being is a general construct, with a clear distinction
between two different types of psychosocial problems: externalizing and internalizing. Internalizing
psychosocial problem behavior encompasses anxiety and depression (31). Depression is a state of low
mood and aversion to activity or apathy that affect a person’s thoughts, behavior, feelings, and sense of
well-being (32). It is important to take internalizing psychosocial well-being into account. Worrying about
the complications that could establish due to the increased HbAlc in adolescents, could have an impact
on internalizing psychosocial well-being (33). Depression in adolescents with TIDM appears in
approximately two- to threefold higher incidence with a medium effect size compared to a healthy

control group, even though the diverse results in the literature (34-37). Depressive symptoms are
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significantly associated with higher HbAlc (36, 38, 39).

Earlier studies showed that it is important to take the person who completed the questionnaires
about internalizing psychosocial well-being into account because the appreciation of internalizing
psychosocial well-being depends on who reported the depressive symptoms (40). Adolescents with
T1DM reported poorer emotional and mental health, including depression scores, compared to parents’
report (34, 40, 41). These results can occur due to the reduction in parental involvement in TIDM-care
(18). Besides, adolescents become more independent and extend the activities about self-care in TIDM
(42). Contradictory, creating independence is associated with cognitive and psychosocial development
in the adolescence what may limit the adolescents’ ability to perceive and judge effectively about
emotional well-being (43).

Based on abovementioned information, firstly, this study aims to examine what the agreement is
between adolescents’ self-reported and proxy-reported depressive symptoms in adolescents with TIDM.
According to the earlier literature, a poor positive agreement between self- and proxy-reported
depressive symptoms in adolescents is hypothesized. Secondly, the study aims to examine if the age of
the adolescent is a moderator in the relation between self-reported and proxy-reported depressive
symptoms and HbAlc. It is hypothesized that the relation between both reports and HbA1c, significantly
are moderated by age due to the earlier mentioned mental and physical growth during the adolescence.
Further explained, the hypothesis is based on the fact that adolescents develop more independence over
time and self-care activities in TIDM. Parents generally expect that adolescents develop independence
in TIDM self-care, what can cause pressure in the adolescents to perform independent (44). This could
lead to a strong relation between depressive symptoms and HbA1lc in adolescents (42). Besides, when
adolescents get older, the involvement of parents in diabetes care decrease. This could also mean that
parents are less apprised of the depressive symptoms in the adolescents (42).

Based on earlier research, several covariates will be taken into account. Firstly, duration of TLDM
because of the strong effect to HbAlc over the years after the onset of TIDM(45). Secondly, the gender
of the adolescent because of the higher HbAlc in girls/women over all age groups compared to
boys/men (45, 46). And thirdly, the method of insulin delivery (Multiple daily insulin injections (MDII) or

continuous subcutaneous insulin infusion (CSll)) because the HbAlc is lower in people who use CSII (47).
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2. Subjects, materials, and methods

2.1 Participants and procedure
2.1.1 Ethical consideration
The present study is part of the baseline data of the Longitudinal study about Emotional problems in
Adolescents with Type 1 diabetes and their Parents (Diabetes LEAP study). For three years, data were
obtained in a cooperation between Tilburg University and locations of Diabeter, which are research- and
treatment centers for TIDM in The Netherlands. The study is approved by the Medical Ethics Committee
of Maxima Medisch Centrum. Permission of both parents and the adolescent was required when an
adolescent wanted to participate. Parents were only allowed to participate if their adolescent also
signed the inform consent to participate.
2.1.2 Study population
Youth between 12 and 18 years old with TIDM were eligible to approach. Before approaching, exclusion
criteria were checked which were < 6 months duration of TIDM, mild or severe mental disability,
insufficient understanding of spoken and written Dutch language and severe circumstances which
obstructed participation.

In total, there were 528 adolescents between 12 and 18 years with TIDM at Diabeter. Based on
the criteria, 461 adolescents were eligible to approach. The inform consent was signed by 154
adolescents and 141 parents. However, only 134 parents fulfilled the questionnaires. The total sample
size for both adolescents and parents after listwise deletion for missing data and checking the
assumptions was n = 115. See Figure 1 for the flow diagram in the appendix. Information about the
adolescents and parents who did not wish to participate was not available for Diabetes LEAP study.
Physicians of Diabeter assessed the reasons for rejection which were often ‘no time’ or ‘tired of
participation in research studies’.
2.1.3 Procedure
The approachable adolescents received a letter and an invitation to participate during the appointment
with the physician of Diabeter. Adolescents and parents were further informed by the physicians about
the aim, scope, and effort of the study. The effort for adolescents was to participate in an interview and
to complete questionnaires during, 90 minutes, once a year for three years in a row at Diabeter, and for
parents was the effort to complete questionnaires during 30 minutes, once a year for three years in a
row at home. Questionnaires for parents were sent and returned by postal mail. For traveling was

travel’ allowance offered.
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After signing the informed consent, an appointment for the interview was made. The structured
interviews were conducted by members of the LEAP-research team. Before the interview started, it was
stated that information was anonymized and that information should be transferred to the physician in
case of clinical cut-off scores. Adolescents were requested to measure the blood glucose level and had
the opportunity to optimize it before the interview started and questionnaires were completed. The

strive was no hypoglycemia (< 3.9 mmol/l, 60 mg/dl) or hyperglycemia (> 15.0 mmol/l, 300 mg/dl) (48).

2.2 Measurements

2.2.1 Sociodemographic characteristics

By obtaining the introduction module of the Diagnostic Interview Schedule for Children (DISC-1V), the
covariate gender of the adolescents was taken into account. The DISC-IV, which is designed by Schaffer
et al. (2000), is a screener for over 30 psychiatric disorders in children between 9 and 17 years (49).
Reliability, validity and criteria validity of the COTAN were not available.

The sociodemographic characteristics of the adolescents (educational level, primary caregiver,
siblings, and age of the adolescent) were also obtained by the DISC-IV (50, 51). Age was computed by
subtracting the completion date from the birthdate of the adolescents.

The social demographic characteristics of the parents (gender, age, ethnical background,
financial difficulties, work status, educational level) were obtained by the self-reported general
questionnaire.

2.2.2 Clinical characteristics

Clinical covariates which were extracted from medical charts of Diabeter. Covariates were the duration
of TIDM (in years), and method of insulin delivery (multiple daily insulin injections (MDII) versus
continuous subcutaneous insulin infusion (CSIl)) (50, 51).

Information about clinical characteristics, from medical charts, were mean HbAlc (mmol/mol),
and the percentage above the recommended cut-off score of HbAlc (> 7.5%) which was based on to the
American Diabetes Association guidelines and International Society for Paediatric and Adolescent
Diabetes (18, 45, 52). The HbAlc which was the closest measured by the date of the interview and
guestionnaires, via a fingerstick during the standard control appointment once in three months, was
taken into account in this study. Another characteristic was the mean blood glucose level of this sample
because an earlier study showed that the performance was poorer during hyperglycemia and the rate of
responding was slowed during hypoglycemia (48). Due to few investigation in the literature about this

relation, blood glucose level of the adolescent was not taken into account as a covariate. Also,
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adolescents’ self-reported physical and psychological comorbid conditions via the general questionnaire
were included (51).

2.2.3 Depressive symptoms

To examine self-reported and proxy-reported depressive symptoms, the Children’s Depression
Inventory 2 (CDI-Il) was used, which is authored by Dr. Maria Kovacs (53). CDI-Il can be used in
educational and clinical settings to evaluate depressive symptoms in the last two weeks in children and
adolescents between 7 and 17 years (53). Time to administer is five till ten minutes (53). Reliability,
validity and criteria validity of the COTAN were not available (54). Based on standardized items was the
Cronbach’s Alpha in this study for self-report (CDI-Il) r = .82, for proxy-report (P-CDI-Il) r = .83. The
clinical cut-off score for the self-reported depressive symptoms is > 14, for the proxy-reported

depressive symptoms is > 17 (53).

2.3 Statistical analyses

Data were analyzed by using SPSS version 22 (IBM SPSS statistics, Somers, New York). GPower 3.1 was
used to calculate the sample size. Before exploring the social demographic characteristics, clinical self-
care and psychological characteristics of the adolescents and parents, missings were listwise deleted to
represent the same sample size as in the analyses of this study.

Agreement between variables was examined with the consistency definition of intra-class
correlation (ICC). Before examining the agreement between self-reported and proxy-reported
depressive symptoms in adolescents with TIDM, assumptions (level of measurement, related pairs,
independency of observations, normality, outliers, linearity, and homoscedasticity) were checked (55).
Respectively in an earlier study, based on a 95% confidence interval of the ICC, a value of ICC < 0.50 was
indicated as a poor agreement, ICC between 0.50-0.75 was moderate, ICC between 0.76-0.90 was good,
ICC > 0.90 was excellent (56).

Two hierarchical linear regression analyses (one for self-report and one for proxy-report) were
used to examine the moderation of the age of the adolescent in the relation between depressive
symptoms and HbA1lc. Before examining, assumptions (number of cases, normality, outliers, linearity,
homoscedasticity, and multicollinearity) were checked. Based on violation of assumptions, five
participants were not taken into account. In step one, the covariates duration of TIDM, gender of
adolescent (whereby females were compared to males) and method of insulin delivery (whereby insulin
pump was compared to insulin pen) were taken into account. In step two, the centered variables age of

the adolescent and reported depressive symptoms were added. In step three, the interaction between
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the centered variables age of the adolescent and reported depressive symptoms through product terms
was added.
Listwise deletion for missing data in both ICC and hierarchical linear regression, were not taken

into account. Alpha level of 0.05 was considered to be statistically significant.

3. Results

3.1 Sample characteristics

3.1.1 Characteristics of the adolescents

The characteristics of the total sample of adolescents’ self-report (n = 115), which are displayed in Table
1, shows that 53% was male, the average age was 15.0 years (SD = 1.8), and 84.3% of the adolescents
had siblings.

The mean duration of TIDM was 7.1 years (SD = 4.1). Most adolescents used CSII (78.3%) to
deliver insulin instead of MDII. While an HbAlc £ 7.5% is desired, the mean HbA1c of this sample was
7.8 (SD = 1.1), and 59.1% had an HbAlc above the desirable percentage (18). Before starting the
interview, the mean level of blood glucose in adolescents was 11.1 (SD = 4.6). The mean blood glucose
level before starting answering the questionnaires was 10.1 (SD = 4.4).

Most common physical and psychical co-morbid chronic conditions were allergies (12.2%),
ADHD/ADD (7.8%) and thyroid disease (7.0%). The mean CDI-Il score in this sample was 6.2 (SD = 4.9). In
9.6% of the self-reports, a clinical cut-off score for depressive symptoms was found.

3.1.2 Characteristics of the parents

Table 2 shows that mothers mostly fulfilled the questionnaires (87.7%). The average age of the parents
was 46.0 years (SD = 4.7) and most parents were identified with Dutch as their ethnical background
(96.5%). Only 2.6% experienced financial difficulties. Most parents (83.2%) had a paid job, the second
biggest work status was being homemaker (24.8%). The educational level was very varied distributed.

The mean proxy-reported CDI-Il score in this sample was 10.9 (SD = 6.1). In 17.4% of the proxy-

reports, a clinical cut-off score for depressive symptoms was found.

3.2 Assumptions
Prior to interpreting the results of the intra-class correlation, the assumptions were checked. The
assumption met the level of measurements. Due to the dismissal of missings, the assumption for related

pairs was not violated. The observations were independent, so this assumption was also met. The stem-
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and-leaf and P-P plots and scatterplots showed that the assumptions normality, outliers, linearity, and
homoscedasticity were not violated.

Before examining the hierarchical linear analyses, the assumptions were checked, leaving a total
sample of 115 adolescents and 115 parents. In both analyses, the assumptions of the number of cases
were met according to the ‘rules of thumb’ (57). According to the stem-and-leaf, the assumptions for
normality and univariate outliers in both analyses were violated, whereby extreme values were deleted.
In the coefficients in both reports, values for tolerance (> 0.20) and the variance inflation factor (VIF < 4)
did not indicate multicollinearity for any of the measures (58). According to the Mahalanobis distance in
the residuals statistics in the model of proxy-report, the assumption for multivariate outliers was
violated, whereby the participant with a score above the cut-off score of the critical x*-values for the
degrees of freedom, was deleted. In the model with self-report, the assumption for multivariate outliers
was met. The histogram showed a normal distribution, the normal P-P plot of regression standardized
residuals showed no big deviations from normality and the scatterplot showed no big deviations. The
plots and histogram indicated that the assumptions of normality, linearity, and homoscedasticity of the
residuals were not violated. After deleting five participants, the assumptions before examining the

hierarchical linear regression analyses were met.

3.3 Agreement between proxy- and adolescents’ self-report about depressive symptoms in
adolescents with TIDM

A questionable reliability (a = .66) was found between adolescents’ self-report and proxy-report. By
using the consistency definition, the average measures intra-class correlation (ICC) was .66, which is a

moderate agreement, with a 95% confidence interval from .50 to .76 (F (114, 114) = 2.915, p < .001).

3.4 Moderation of age in the relation between adolescents’ self-reported depressive symptoms and
HbAlc
As displayed in Table 3, in the first regression model, which included the duration of TIDM, the gender
of the adolescent and method of insulin delivery, was statistically significant (F(3,111)= 7.448, p < 0.01).
Longer duration of TIDM (B = .32, p < 0.01) and MDII (B = -.29, p < 0.01) were significantly related to
higher HbA1c. This model accounted for 17% of the variance in HbAlc (R = .17).

In the second regression model the centered variables age of the adolescent and self-reported
depressive symptoms were added. This resulted in a non-significant improvement of the model (4 R? =

.03, F-change (2, 109) = 2.265). However, a higher depressive symptoms score was significantly related

10
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to higher HbA1lc (B = .19, p < 0.05). Also in the second model, the longer duration of TIDM (B = .31, p <
0.01) and MDII (B =-.29, p < 0.01) were still significantly related to HbAlc. This model accounted for 20%
of the variance in HbAlc (R? = .20, adjusted R’ = .16).

In step 3 the interaction between the centered variables the age of adolescent * self-reported
depressive symptoms was added. This also resulted in a non-significant improvement of the model (4 R’
=0.007, F-change (1, 108) = .972). Age was not significant related to HbAlc (p = 1.00). However, a higher
depressive symptoms score was significantly related to higher HbAlc (p = .036). Furthermore, longer
duration of TIDM (B =.31, p < 0.01) and MDII-therapy (B = -.29, p < 0.01) were still significantly related
to HbA1lc. The model accounted for 21% of the variance in HbAlc (R2 = .21, adjusted R2 = .16).

3.5 Moderation of age in the relation between proxy-reported depressive symptoms and HbAlc
As displayed in Table 4, in the first regression model, which included duration of TIDM, gender of the
adolescent and method of insulin delivery, was statistically significant (F (3, 111)= 7.448, p < 0.01).
Longer duration of TIDM (B = .32, p < 0.01) and MDII (B = -.29, p < 0.01) were significantly related to
higher HbA1c. This model accounted for 17% of the variance in HbAlc (R’ = .17, adjusted R’ = .15).

In the second regression model, the centered variables age of the adolescent and proxy-
reported depressive symptoms were added. This resulted in a non-significant improvement of the model
(A R? = 209, F-change (2, 109) = 2.823). A higher depressive symptoms score was significantly related to
higher HbAlc (B = .20, p < 0.05). Also in the second model, the longer the duration of TIDM (B =.31,p
< .01) and MDIlI-therapy (B =-.28, p < .01) were significantly related to HbA1lc. This model accounted for
21% of the variance in HbAlc (R’ = .21, adjusted R’ = .17).

In step 3, the interaction between the centered variables the age of adolescent * proxy-reported
depressive symptoms was added. This also resulted in a non-significant improvement of the model (A R
= 0.000, F-change (1, 108) = .013). Age was not significant related to HbAlc. However, a higher proxy-
reported depressive symptoms score was significantly related to higher HbAlc (B = .20, p < .05)
Furthermore, longer duration of TIDM (B = .30, p < 0.01) and MDII-therapy (B = -.28, p < 0.01) were still
significantly related to HbAlc. The model accounted for 21% of the variance in HbAlc (R’ = .21, adjusted
R’ =.17).

4. Discussion

The first aim of the study was to examine the agreement between self-reported and proxy-reported
depressive symptoms in adolescents with TIDM. Secondly, the study aimed to examine if the age of the

adolescent moderated the relation between adolescents’ self-report and proxy-report and HbAlc.
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4.1 The agreement between self-report and proxy-report

In this study, the agreement, measured with intra-class correlation, was moderate between adolescents’
self-report and proxy-report. This result is not in accordance with the hypothesized poor significant
agreement, which was based on results of earlier studies that investigated the agreement between self-
report and proxy-report in adolescents with other chronic diseases (41, 59).

In the literature, a few studies investigated the agreement between proxy- and self-reported
depressive symptoms in adolescents with TIDM. An earlier study showed a high correlation between
parent and youth reports (r=.61) (60). With a critical view to the guidelines, it should be a moderate
correlation (61). Nonetheless, the agreement in that study is comparable to the agreement of this study
and both agreements were higher than expected. Another study, in which the characteristics of that
sample were mostly concordant to the sample of this study (distribution of gender, mean age), was also
surprised by the results that showed a higher agreement than expected (34).

Both previous studies had an explanation for this discrepancy, namely the ‘depression-distortion
hypothesis’ that suggests that the proxy-reported depressive symptoms are influenced by the level of
depressive symptoms in the parents themselves (34, 50). In contrast, the agreement between proxy-
reported and self-reported depressive symptoms was higher when parents self-reported less depressive
symptoms (50). In the current study, the self-reported depressive symptoms of the parents were not
taken into account. However, it could explain the agreement between self-report and proxy-report in
the current study. Another reason for the incongruence between the hypothesis and the results could
be the level of effective involvement in diabetes management, in which a high level of effectiveness was
presented in consistent proxy-reported and self-reported depressive symptoms (60). The effectiveness
of involvement in diabetes management was not taken into account but could also be an explanation for
the agreement between proxy- and self-report in the current study.

4.2 The moderation of age between depressive symptoms and HbA1c

A significant moderation of age between self- and proxy-reported depressive symptoms and HbAlc was
expected but not found. Furthermore, age was not significantly related to HbAlc. As earlier is stated,
the transition into adulthood acquires competencies and responsibilities, leads to autonomous and
responsibility for own decisions (26). This suggests that probably other, more specific, moderating
variables instead of age, should be taken into account in the relation between self- and proxy-reported
depressive symptoms and HbAlc.

For example, earlier research in adults with type 1 or type 2 diabetes, showed that distress

about diabetes self-care as a mediator explained a lot of variance in the relation between depressive
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symptoms and HbAlc (62). That article used a sample with adults instead of adolescents but could still
be relevant in the current sample because of the increased number of self-care activities in diabetes
during the adolescence, what could cause more distress about diabetes self-care (62). Another study
found that coping was a better predictor for metabolic control and a decrease in HbAlc, compared to
general emotional adaptation what is related to depression (63, 64). Coping could also be a moderating
variable that should be taken into account in the relation between depressive symptoms and HbAlc
(65). A third moderator could be gender because of an earlier study that found that the girls between 10
and 15 years had more depressive symptoms which predicted poorer adherence in TLDM. Boys were
less likely to reveal both depression and poor adherence across age (66).

4.3 The relation between depressive symptoms and HbA1c

Regarding the significant relation between depressive symptoms and HbAlc, the results of the current
study were according to earlier meta-analyses (36, 38, 39). The current study was the first study in which
distinguish between self-reported depressive symptoms and proxy-reported depressive symptoms in
the relation with HbAlc was made.

The current study found in 9.6% of the adolescents’ self-reports and in 17.4% of the proxy-
reports a cut-off score for clinical depressive symptoms. Without the relation to HbA1lc, a previous study
distinguished between self-reported and proxy-reported depressive symptoms in adolescents with
T1DM. That study found that the adolescents experienced a better emotional well-being according to
self-report, compared to the proxy-reported emotional well-being (67). Regarding depressive
symptoms, the result of that study is comparable to the current study. Another study found that, in a
population of youth between 14 and 18 years with TIDM, parents proxy-reported significant depression
and internalizing problems, while the self-reports of the adolescents were not significant in these two
domains (68).

Notable are the low percentages that were found in this study compared to the percentages
that were mentioned in the introduction, in which the percentage could reach till 33% depressive
symptoms in adolescents compared to 10% in the healthy control group (69). However, recent studies
which investigated reported depressive symptoms, found a percentage of cut-off scores for clinical
depressive symptoms comparable to the results of this study (34, 50). Despite the unexpected lower
percentages, a significant relation between the reported depressive symptoms and HbAlc is found in

both reports.
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4.4 Covariates

Regarding the including covariates in this study (duration of TIDM (45), gender of the adolescent (45,
46), method of insulin delivery(47)), the results showed that a longer diabetes duration and MDII-
therapy were related to higher HbAlc.

4.5 Limitations of the present study

There are some general limitations that need to be taken into account to interpret the findings of this
study. Firstly, the center of inclusion could give a biased view of the (inter)national TLDM-regulation in
adolescents. Diabeter found that approximately 55% of their patients had an HbAlc < 7.5 %, which
makes Diabeter the best performing clinic in the Netherlands (70). This recommended HbA1lc is found in
18% of the patients with TIDM in the USA, and in 11 till 15% in the UK (70). It is possible that the sample
of this study is not representative in comparison with other samples of Dutch and international
adolescents with TIDM. Reasons for this supposition are based on the mean HbAlc of 7.8 in this
sample, which is much lower than the general HbAlc in earlier research that showed that less than 15%
of the young patients reached HbA1c levels below 8% from pre-puberty to young adulthood (71-73).

Secondly, in this study, the frequency of blood glucose measuring (BGM) was not taken into
account while that is important because of the probable moderating effect in the relation between the
proxy- and self-report and HbA1lc (74). Earlier studies showed that a higher frequency of blood glucose
monitoring could lead to a significant decreased HbAlc (74). Also, the literature showed that less
frequent BGM was associated with higher levels of depressive symptoms (60).

Thirdly, the CDI-Il is a questionnaire in which the items are concerned about the occurrence of
depressive symptoms in the last two weeks (53). HbAlc is a measurement over eight weeks because of
the life span of red blood cells (17). Both measurements are indicators over different periods, what
raises the concern about the possibility to use them together in assessing the research aims of this
study. Until now, the literature never investigated the influence of these time span differences.

Fourthly, as shown in Figure 1, 307 adolescents were not interested in participating in the LEAP
study. Information about the adolescents who rejected participation was not available. It could be
possible, but could not be proven that those adolescents would have reported more depressive
symptoms or had a higher HbAlc compared to this sample — it is all conjecture.

Fifthly, this study is a cross-sectional study in which only correlations are examined what

ascertains that causal relations cannot be inferred.

14



SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

4.6 Strengths of the present study

One of the strengths of the study is the distribution of adolescents in the sample. For example, men and
women (53% versus 47%) were rather well equally distributed. Also, the age of adolescents was well
distributed in this sample. The mean age of the adolescents (15 years) was the middle of the range,
because the allowed range was 12 untill 18 years.

Diabeter is an institute with treatment centers in different places in The Netherlands (data were
obtained from Veldhoven, Schiphol, Deventer, and Rotterdam) (70), what makes that the population of
the sample in this study is generalizable to Dutch adolescents with TIDM. Herewith, it should be taken
into account that the mean HbAlc of Diabeter was lower than other treatment centers in The
Netherlands what reduces the generalizability.

As mentioned in the method section, the HbAlc was obtained via medical charts in the
electronic patient files of Diabeter while earlier studies often used self-reported HbAlc-levels, which
could deviate from the accurate HbAlc due to e.g. social desirability (75).

It attracted attention how scarcely the blood glucose levels of the participants were taken into
account in recent studies. The mean blood glucose levels before the interviews and questionnaires,
were classified as euglycemia, what helped to maintain the reliability of the results because the
cognitive functioning in euglycemia is more stable in comparison with hyperglycemia or hypoglycemia
(48).

4.7 Recommendations for future research

Future research is needed to specify the moderate agreement between self-reported and proxy-
reported depressive symptoms. This should be done by examining which report (proxy-report or self-
report) is more appropriate and a rendition of the real depressive symptoms in adolescents with TIDM
(e.g. qualitative study, an interview between the psychiatrist and adolescents, observational study in
different environments, causality studies). The given limitations of this study should be taken into
account in future research. In this manner, deliberate considerations about health care for depressive
symptoms in adolescents with TIDM can be made, during the development of being more independent
from parents and having more responsibilities.

The results of the present study did not provide evidence for age as moderator in the relation
between depressive symptoms and HbAlc. Future research should investigate the probable moderators
in the relation between depressive symptoms and HbAlc in which the earlier limitations and

recommendations should be taken into account.
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A higher depressive symptoms score was significantly related to a higher HbAlc. Future research
should investigate what factors influence the decrease in depressive symptoms in adolescents with
T1DM, because of the significant positive relation with HbA1lc.

4.8 Clinical implications

As mentioned in the introduction, from 12 years on, Dutch adolescents decide together with their
parents about their care instead of full decision-making by the parents (27). The moderate agreement
between parent and adolescents could carefully confirm that it is important to take both opinions (of
the adolescent and the parent) about depressive symptoms in adolescents with TIDM into account. In
spite of the moderate agreement, this suggestion is supported by the significant relation between
depressive symptoms and HbAlc in both reports.

For health professionals, it is important to be alert of the influence of depressive symptoms in
the treatment by T1DM because of a higher depressive symptoms score was significantly related to a
higher HbAlc. Otherwise, for psychologists, it is important to take the level of HbAlc into account
because a higher HbAlc is related to a higher depressive symptoms score. An integral approach in a
multidisciplinary team in the treatment of adolescents with TLDM is recommended.

4.9 Conclusion

This study investigated the agreement between self- and proxy-reported depressive symptoms in
adolescents with TIDM. A moderate agreement was found, which was higher than the hypothesized
poor agreement based on other chronic diseases.

Besides, this study investigated the moderation of adolescents’ age in the relation between
depressive symptoms and HbAlc. A significant moderation of age was expected in the relation between
self- and proxy-reported depressive symptoms and HbA1c. This hypothesis was based on the transition
in responsibility for self-care activities between parents and adolescents during the adolescence. The
moderation of age was not found in the relation between self-reported and proxy-reported depressive
symptoms and HbA1lc in adolescents with TLDM. Age was not significantly related to HbAlc. However,

in both reports, a higher depressive symptoms score was significantly related to a higher HbA1lc.

16



SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

5. References

1. You W-P, Henneberg M. Type 1 diabetes prevalence increasing globally and regionally: the role

of natural selection and life expectancy at birth. BMJ Open Diabetes Research and Care.

2016;4(1):e000161.

2. Sas TC, Mul D, Schermer-Rotte J, Veeze H. Project ‘Pediatrische Diabetes Registratie’(PDR. NL).
Tijdschrift voor Kindergeneeskunde. 2015;1(83):49-54.

3. Dabelea D, Mayer-Davis EJ, Saydah S, Imperatore G, Linder B, Divers J, et al. Prevalence of type 1

and type 2 diabetes among children and adolescents from 2001 to 2009. Jama. 2014;311(17):1778-86.

4, Harikumar K, Kumar BK, Hemalatha G, Kumar MB, Lado SFS. A Review on Diabetes Mellitus.

5. Forbes JM, Cooper ME. Mechanisms of diabetic complications. Physiological reviews.

2013;93(1):137-88.

6. Umpierrez GE, Isaacs SD, Bazargan N, You X, Thaler LM, Kitabchi AE. Hyperglycemia: an
independent marker of in-hospital mortality in patients with undiagnosed diabetes. The Journal of

Clinical Endocrinology & Metabolism. 2002;87(3):978-82.

7. Association AD. Diagnosis and classification of diabetes mellitus. Diabetes care.

2014;37(Supplement 1):581-S90.

8. Diagnosis and Classification of Diabetes Mellitus. Diabetes Care. 2006;29(suppl 1):543-s8.

9. Defining and Reporting Hypoglycemia in Diabetes. A report from the American Diabetes

Association Workgroup on Hypoglycemia. 2005;28(5):1245-9.

10. Clarke WL, Cox DJ, Gonder-Frederick LA, Julian D, Schlundt D, Polonsky W. Reduced awareness
of hypoglycemia in adults with IDDM: a prospective study of hypoglycemic frequency and associated

symptoms. Diabetes care. 1995;18(4):517-22.

11. Leese GP, Wang J, Broomhall J, Kelly P, Marsden A, Morrison W, et al. Frequency of severe
hypoglycemia requiring emergency treatment in type 1 and type 2 diabetes. Diabetes care.

2003;26(4):1176-80.

17



SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

12. Vriesendorp TM, DeVries JH, Hoekstra JB. Evaluation of short-term consequences of

hypoglycemia in an intensive care unit. Critical care medicine. 2007;35(4):1219.

13. Control D, Group CTR. The relationship of glycemic exposure (HbA 1c) to the risk of development
and progression of retinopathy in the Diabetes Control and Complications Trial. Diabetes.

1995;44(8):968-83.

14. Toobert DJ, Hampson SE, Glasgow RE. The summary of diabetes self-care activities measure:

results from 7 studies and a revised scale. Diabetes care. 2000;23(7):943-50.

15. Deiss D, Bolinder J, Riveline J-P, Battelino T, Bosi E, Tubiana-Rufi N, et al. Improved glycemic
control in poorly controlled patients with type 1 diabetes using real-time continuous glucose monitoring.

Diabetes care. 2006;29(12):2730-2.

16. Saudek CD, Brick JC. The clinical use of hemoglobin Alc. SAGE Publications; 2009.

17. Stamler JS, Jia L, Eu JP, McMahon TJ, Demchenko IT, Bonaventura J, et al. Blood flow regulation

by S-nitrosohemoglobin in the physiological oxygen gradient. Science. 1997;276(5321):2034-7.

18. Delamater A, de Wit M, McDarby V, Malik J, Acerini C. International Society for, P., &
Adolescent, D.(2014). ISPAD Clinical Practice Consensus Guidelines 2014. Psychological care of children

and adolescents with type 1 diabetes. Pediatr Diabetes.15:232-44.

19. Craig ME, Handelsman P, Donaghue KC, Chan A, Blades B, Laina R, et al. Predictors of glycaemic
control and hypoglycaemia in children and adolescents with type 1 diabetes from NSW and the ACT. The
Medical journal of Australia. 2002;177(5):235-8.

20. Morris AD, Boyle DI, McMahon AD, Greene SA, MacDonald TM, Newton RW, et al. Adherence to
insulin treatment, glycaemic control, and ketoacidosis in insulin-dependent diabetes mellitus. The

Lancet. 1997;350(9090):1505-10.

21. Cleary PA, Dahms W, Goldstein D, Malone J, Tamborlane WV. Beneficial effects of intensive
therapy of diabetes during adolescence: outcomes after the conclusion of the Diabetes Control and

Complications Trial (DCCT). J Pediatr. 2001;139:804-12.

18



SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

22. Control D, Group CTR. The effect of intensive treatment of diabetes on the development and
progression of long-term complications in insulin-dependent diabetes mellitus. N Engl j Med.

1993;1993(329):977-86.

23. Ahern JAH, Boland EA, Doane R, Ahern JJ, Rose P, Vincent M, et al. Insulin pump therapy in
pediatrics: a therapeutic alternative to safely lower HbAlc levels across all age groups. Pediatric

diabetes. 2002;3(1):10-5.

24, Herzer M, Hood KK. Anxiety symptoms in adolescents with type 1 diabetes: association with

blood glucose monitoring and glycemic control. Journal of pediatric psychology. 2009;35(4):415-25.

25. Hocking MC, Lochman JE. Applying the transactional stress and coping model to sickle cell
disorder and insulin-dependent diabetes mellitus: Identifying psychosocial variables related to

adjustment and intervention. Clinical Child and Family Psychology Review. 2005;8(3):221-46.
26. Sigelman CK, Rider EA. Life-span human development: Cengage Learning; 2014.

27. Rijksoverheid (NL). Norms Dutch Health Care [internet]. Rijksoverheid. 2016;[cited 2016 nov 30]
(Available from: https://www.rijksoverheid.nl/onderwerpen/patientenrecht-en-

clientenrecht/inhoud/rechten-in-de-zorg.).

28. Reed-Knight B, Blount RL, Gilleland J. The transition of health care responsibility from parents to
youth diagnosed with chronic illness: A developmental systems perspective. Families, Systems, & Health.

2014;32(2):219.

29. Salerno M, Argenziano A, Di Maio S, Gasparini N, Formicola S, De Filippo G, et al. Pubertal
growth, sexual maturation, and final height in children with IDDM: effects of age at onset and metabolic

control. Diabetes care. 1997;20(5):721-4.

30. McHorney CA, Ware Jr JE, Raczek AE. The MOS 36-Item Short-Form Health Survey (SF-36): Il.
Psychometric and clinical tests of validity in measuring physical and mental health constructs. Medical

care. 1993:247-63.

31. Buist KL, Dekovi¢ M, Meeus W, van Aken MA. The reciprocal relationship between early
adolescent attachment and internalizing and externalizing problem behaviour. Journal of adolescence.

2004;27(3):251-66.

19



SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

32. American Psychological Association. Diagnostic and Statistical Manual of Mental Disorders.

Washington, DC. 2013;5th.

33. Hoey H, Aanstoot H-J, Chiarelli F, Daneman D, Danne T, Dorchy H, et al. Good metabolic control
is associated with better quality of life in 2,101 adolescents with type 1 diabetes. Diabetes care.

2001;24(11):1923-8.

34, De Wit M, Delemarre-van de Waal HA, Bokma JA, Haasnoot K, Houdijk MC, Gemke RJ, et al. Self-
report and parent-report of physical and psychosocial well-being in Dutch adolescents with type 1

diabetes in relation to glycemic control. Health and Quality of Life Outcomes. 2007;5(1):10.

35. Dantzer C, Swendsen J, Maurice-Tison S, Salamon R. Anxiety and depression in juvenile diabetes:

a critical review. Clinical psychology review. 2003;23(6):787-800.

36. Lustman PJ, Anderson RJ, Freedland KE, De Groot M, Carney RM, Clouse RE. Depression and

poor glycemic control: a meta-analytic review of the literature. Diabetes care. 2000;23(7):934-42.

37. Lawrence JM, Standiford DA, Loots B, Klingensmith GJ, Williams DE, Ruggiero A, et al. Prevalence
and correlates of depressed mood among youth with diabetes: the SEARCH for Diabetes in Youth study.
Pediatrics. 2006;117(4):1348-58.

38. Wagner JA, Abbott GL, Heapy A, Yong L. Depressive symptoms and diabetes control in African
Americans. Journal of Immigrant and Minority Health. 2009;11(1):66-70.

39. Egede LE, Ellis C. Diabetes and depression: global perspectives. Diabetes research and clinical

practice. 2010;87(3):302-12.

40. Hodges K, Gordon Y, Lennon MP. Parent-Child Agreement on Symptoms Assessed via a Clinical
Research Interview for Children: The Child Assessment Schedule (CAS). Journal of Child Psychology and
Psychiatry. 1990;31(3):427-36.

41. Waters E, Stewart-Brown S, Fitzpatrick R. Agreement between adolescent self-report and parent
reports of health and well-being: results of an epidemiological study. Child: care, health and

development. 2003;29(6):501-9.

42. Monaghan M, Helgeson V, Wiebe D. Type 1 diabetes in young adulthood. Current diabetes
reviews. 2015;11(4):239-50.

20



SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

43, Sanders RA. Adolescent psychosocial, social, and cognitive development. Pediatrics in

Review/American Academy of Pediatrics. 2013;34(8):354-8; quiz 8-9.

44, Silverstein J, Klingensmith G, Copeland K, Plotnick L, Kaufman F, Laffel L, et al. Care of children
and adolescents with type 1 diabetes. Diabetes care. 2005;28(1):186-212.

45, Gerstl E-M, Rabl W, Rosenbauer J, Grobe H, Hofer S, Krause U, et al. Metabolic control as
reflectet by HbAlc in children, adolescents and young adults with type-1 diabetes mellitus: combined
longitudinal analysis including 27,035 patients from 207 centers in Germany and Austria during the last

decade. European journal of pediatrics. 2008;167(4):447-53.

46. Ziegler R, Heidtmann B, Hilgard D, Hofer S, Rosenbauer J, Holl R. Frequency of SMBG correlates
with HbA1lc and acute complications in children and adolescents with type 1 diabetes. Pediatric

diabetes. 2011;12(1):11-7.

47. Pickup J, Mattock M, Kerry S. Glycaemic control with continuous subcutaneous insulin infusion
compared with intensive insulin injections in patients with type 1 diabetes: meta-analysis of randomised

controlled trials. Bmj. 2002;324(7339):705.

48. Holmes CS, Koepke KM, Thompson RG, Gyves PW, Weydert JA. Verbal fluency and naming
performance in type | diabetes at different blood glucose concentrations. Diabetes Care. 1984;7(5):454-

9.

49, Shaffer D, Fisher P, Lucas CP, Dulcan MK, Schwab-Stone ME. NIMH Diagnostic Interview
Schedule for Children Version IV (NIMH DISC-1V): description, differences from previous versions, and
reliability of some common diagnoses. Journal of the American Academy of Child & Adolescent

Psychiatry. 2000;39(1):28-38.

50. Hood KK. The influence of caregiver depressive symptoms on proxy report of youth depressive
symptoms: A test of the depression-distortion hypothesis in pediatric type 1 diabetes. Journal of

Pediatric Psychology. 2008;34(3):294-303.

51. McGrady ME, Laffel L, Drotar D, Repaske D, Hood KK. Depressive symptoms and glycemic
control in adolescents with type 1 diabetes. Diabetes care. 2009;32(5):804-6.

52. Pinhas-Hamiel O, Hamiel U, Boyko V, Graph-Barel C, Reichman B, Lerner-Geva L. Trajectories of

HbA1c levels in children and youth with type 1 diabetes. PloS one. 2014;9(10):e109109.

21



SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

53. Kovacs M. Children's depression inventory 2 (CDI 2). London: Pearson Clinical. 2016.

54, Egberink, ILI, Janssen, NAM, & Vermeulen, CSM. COTAN documentatie. Cotan CDI-Il [internet].

2009-2016;Available from: http://www.cotandocumentatie.nl.

55. Pallant J. SPSS survival manual: McGraw-Hill Education (UK); 2013.

56. Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation coefficients for

reliability research. Journal of chiropractic medicine. 2016;15(2):155-63.

57. Tabachnick B, Fidell L. Multivariate analysis of variance and covariance. Using multivariate

statistics. 2007;3:402-7.

58. Fox J. Applied regression analysis and generalized linear models: Sage Publications; 2015.

59. Eiser C, Morse R. Can parents rate their child's health-related quality of life? Results of a
systematic review. Quality of life research. 2001;10(4):347-57.

60. Hood KK, Huestis S, Maher A, Butler D, Volkening L, Laffel LM. Depressive symptoms in children
and adolescents with type 1 diabetes. Diabetes care. 2006;29(6):1389-.

61. Agunbiade DA, Ogunyinka PI. Effect of Correlation Level on the Use of Auxiliary Variable in

Double Sampling for Regression Estimation. Open Journal of Statistics. 2013;Vol.03No.05:7.

62. Van Bastelaar KM, Pouwer F, Geelhoed-Duijvestijn P, Tack C, Bazelmans E, Beekman A, et al.
Diabetes-specific emotional distress mediates the association between depressive symptoms and

glycaemic control in Type 1 and Type 2 diabetes. Diabetic Medicine. 2010;27(7):798-803.

63. Spiess K, Sachs G, Moser G, Pietschmann P, Schernthaner G, Prager R. Psychological moderator
variables and metabolic control in recent onset type 1 diabetic patients—a two year longitudinal study.

Journal of psychosomatic research. 1994;38(3):249-58.

64. Lernmark B, Persson B, Fisher L, Rydelius PA. Symptoms of depression are important to
psychological adaptation and metabolic control in children with diabetes mellitus. Diabetic Medicine.

1999;16(1):14-22.

65. Edgar K, Skinner T. Iliness representations and coping as predictors of emotional well-being in

adolescents with type 1 diabetes. Journal of Pediatric Psychology. 2003;28(7):485-93.

22



SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

66. Korbel CD, Wiebe DJ, Berg CA, Palmer DL. Gender differences in adherence to type 1 diabetes
management across adolescence: The mediating role of depression. Children's Healthcare.

2007;36(1):83-98.

67. Kalyva E, Malakonaki E, Eiser C, Mamoulakis D. Health-related quality of life (HRQoL) of children
with type 1 diabetes mellitus (TLDM): self and parental perceptions. Pediatric diabetes. 2011;12(1):34-
40.

68. Nardi L, Zucchini S, D’Alberton F, Salardi S, Maltoni G, Bisacchi N, et al. Quality of life,
psychological adjustment and metabolic control in youths with type 1 diabetes: a study with self-and

parent-report questionnaires. Pediatric diabetes. 2008;9(5):496-503.

69. Blanz BJ, Rensch-Riemann BS, Fritz-Sigmund DI, Schmidt MH. IDDM is a risk factor for adolescent
psychiatric disorders. Diabetes care. 1993;16(12):1579-87.

70. Deerberg-Wittram J, Lidtke, L. Diabeter Value-based healthcare delivery in diabetes. The Boston

consulting group Medtronic. 2016 sept;1-16.

71. Eilander M. Type 1 diabetes in youth:: A psychosocial challenge. 2017.

72. Dabadghao P, Vidmar S, Cameron F. Deteriorating diabetic control through adolescence—do the

origins lie in childhood? Diabetic Medicine. 2001;18(11):889-94.

73. Luyckx K, Seiffge-Krenke I. Continuity and change in glycemic control trajectories from

adolescence to emerging adulthood. Diabetes care. 2009;32(5):797-801.

74. Chase HP, Kim LM, Owen SL, MacKenzie TA, Klingensmith GJ, Murtfeldt R, et al. Continuous

subcutaneous glucose monitoring in children with type 1 diabetes. Pediatrics. 2001;107(2):222-6.

75. Stirratt MJ, Dunbar-Jacob J, Crane HM, Simoni JM, Czajkowski S, Hilliard ME, et al. Self-report
measures of medication adherence behavior: recommendations on optimal use. Translational

behavioral medicine. 2015;5(4):470-82.

23



SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

Table 1.

Social Demographic Characteristics, Clinical Self-care and Psychological Characteristics of the

Adolescents
All (n=115) N Missing
Demographic characteristics
Gender (% male) 53.0
Age, years 15.0 (£ 1.8)
Educational level, % 1
Primary school 10.5
Secondary school 77.2
After secondary school 12.4
Primary caregiver, % ((biological) mother) 83.5
Siblings, % 84.3
Clinical characteristics
Diabetes duration, years 7.1(+x4.1)
Method of insulin delivery
Insulin injections, % 21.7
Insulin pump, % 78.3
HbAlc > 7.5% or = 58 mmol/mol 59.1
Mean HbA1c, % 7.8 (£1.1)
Mean Blood glucose level at the start of interview 11.1(+ 4.6)
Mean Blood glucose level at the start of questionnaires 10.1 (£ 4.4)
Co-morbid chronic conditions, %
Chronic heart failure/heart disease 1.7
Thyroid disease 7.0
Asthma 4.3
Eczema 2.6
Coeliac disease 2.6
Allergies 12.2
Autism 2.6
ADHD/ADD 7.8
Others 10.5 1
Psychological characteristics
Self-reported CDI-Il score 6.2 (+4.9)
Self-reported clinically depressive score®, % 9.6

Note. Values are mean + SD or valid percentage (%) (n/N); “cut-off score of CDI-2 > 14

24



SELF- AND PROXY-REPORTED DEPRESSIVE SYMPTOMS IN ADOLESCENTS WITH T1DM

Table 2.

Social Demographic Characteristics and Proxy-reported Psychological Characteristics of the Parents

All (n=115) N missing
Demographic characteristics
Male sex (% male) 12.3 1
Age, years 46.0 (+4.7)
Dutch ethnical background, % 96.5
Financial difficulties, % 2.6
Work status, %
Paid job 83.2
No job 4.4
Unfit to work 53
Homemaker 24.8
Volunteer 9.7
Student 2.7
Educational level, % 2
Lower or vocational education 6.2
General secondary education 6.2
Secondary vocational education 28.3
Higher general and pre-university education 16.8
Higher professional education 23.9
University 15.9
Others 2.7
Psychological characteristics
Proxy-reported CDI-Il score 10.9 (£ 6.1)
Proxy-reported clinically depressive score®, % 17.4

Note: Values are mean + SD or valid percentage (%) (n/N); °cut-off score of CDI-2 > 17 (41)
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Table 3.

Hierarchical Multiple Regression Analyses Examining the Relation Between Age of Adolescent, Self-

reported Depressive Symptoms and Moderation of Age and Depressive Symptoms, and HbA1c

Model 1 Model 2 Model 3
Variable B  SEB B B  SEB B B SEB B
Duration of TIDM .08 .02 32%* .08 .02 31** .08 .02 31+
Gender of adolescent® .03 .19 .01 -.09 20 -.04 -.09 .20 -.04
Method of insulin delivery® -78 .23 - 29%** -.75 23 -.29%* -77 .23 -.29%*
Age of adolescent .00 .06 .00 .02 .06 .03
Depressive symptoms self-report .04 .02 .19%* .04 .02 .18*
Depressive symptoms self-report * .02 .02 .09
age
R 17 20 21
AR 17 .03 .01
AF 7.448** 2.265 972

Note. N = 115. %0 = male, 1 = female; °0 = MDII, 1 = CSII
*p<0.05, ** p<0.01.
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Table 4.

Hierarchical Multiple Regression Analyses Examining the Relation Between Age of Adolescent, Proxy-

reported Depressive Symptoms and Moderation of Age and Depressive Symptoms, and HbA1c

Model 1 Model 2 Model 3
Variable B SEB B B  SEB B B SEB B
Duration of TIDM .08 .02 32%* .08 .02 31%* .08 .02 30**
Gender of adolescent® .03 .19 .01 .04 19 .02 .04 .19 .02
Method of insulin delivery® -78 .23 - 29** -74 23 -.28** -74 .23 -.28%*
Age of adolescent .01 .06 .01 .06 .01
Depressive symptoms proxy-report .04 .02 .20%* .02 .20%*
Depressive symptoms proxy-report * .01 .01
age
R 17 21 21
AR 17 .04 .00
AF 7.448** 2.823 .013

Note. N = 115. °0 = male, 1 = female; °0 = MDII, 1 = CSII
*<0.05, ** p<0.01.
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Figure 1.

Flow Diagram of Inclusion and Exclusion Process
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