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Abstract

Aims: We sought to examine the associations between diabetes self-management, HbA1c, and 

psychosocial outcomes with the frequency of depressive symptoms.

Methods: We surveyed 301 teens (50% male, 22% non-white), mean age of 15.0±1.3 years, 

diabetes duration of 6.5±3.7 years. Biomedical variables: daily frequency of blood glucose 

monitoring of 4.5±1.9, 63% insulin pump use, mean HbA1c 8.5±1.1% (69±12 mmol/mol); 15% of 

the sample achieved the target HbA1c of <7.5% (<58 mmol/mol).

Results: Nearly 1 in 5 (18%, n=54) adolescents reported significant depressive symptoms and, of 

those participants, slightly under half reported moderate/severe depressive symptoms. Teens with 

moderate/severe depressive symptoms (CES-D scores ≥24) were more likely to be female, have 

parents without a college education, and not utilize insulin pumps. Teens with more depressive 

symptoms reported higher diabetes family conflict, higher diabetes burden, and lower quality of 

life. In the group reporting no depressive symptoms (10%), scores on psychosocial variables and 

diabetes treatment variables were the most favorable.
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Conclusion: In our sample, the presence of depressive symptoms appears to relate to both 

diabetes treatment and quality of life. In addition, studying teens without depressive symptoms can 

help us learn more about protective factors that potentially buffer against depressive symptoms and 

that are associated with better outcomes.
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1. Introduction

Adolescence is a particularly vulnerable developmental stage for the presence of depressive 

symptoms that can negatively impact diabetes self-care 1. Further, adolescents with type 1 

diabetes demonstrate deteriorating glycemic control due to many biological, psychological, 

and social challenges 2. Biologically, puberty and hormones make it difficult to accurately 

dose insulin. Psychologically, adolescents are attempting to assume independence with 

diabetes management while still developing executive functioning abilities 3. Socially, 

adolescents strive to be like their peers, and often are not able to make the interruptions 

necessary to adequately attend to diabetes self-care tasks. Despite facing the adversity of 

managing a complex and chronic illness, some youth with type 1 diabetes appear to 

effectively manage these challenges and achieve targeted glycemic control as well as 

demonstrate high self-reported quality of life 4,5. Recognition of the relationship between 

depressive symptoms and diabetes self-management in adolescence has led to a burgeoning 

literature investigating depression and diabetes as well as the potential of protective factors 

associated with youths’ resiliency 6–14.

Current ADA Standards of Care recommend screening for psychological and diabetes 

distress 15. Previous publications have generally focused on using depressive symptom 

cutoff scores to predict group differences related to health outcomes. However, the level of 

depressive symptom severity may allow for a more nuanced spectrum of depressive 

symptom categories and may help to discern how these levels may relate to demographic 

factors, diabetes treatment variables, and psychosocial constructs. In this study, we sought to 

understand the relationship between diabetes self-management, HbA1c, and psychosocial 

variables with self-reported depressive symptoms across a range of scores for teens with 

type 1 diabetes using the CES-D 3-category system (<15, 15–23, and ≥24) for depressive 

symptom severity as well as the 2-category system of the cutoff score (<15, ≥15). Further, in 

order to contribute to the literature examining protective factors associated with diabetes 

resiliency 16–18, we sought to explore the relationship of diabetes self-management 

behaviors, treatment regimen, HbA1c, and psychosocial variables in the absence of any teen 

self-reported depressive symptoms. We hypothesized that teens who reported more 

depressive symptoms would have more negative outcomes in terms of diabetes treatment 

variables and psychosocial constructs in a large contemporary sample of adolescents with 

type 1 diabetes.
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2. Material and methods

2.1 Participants

Adolescents with type 1 diabetes, along with a parent or guardian, were recruited during 

routine clinic visits at 2 large pediatric diabetes clinics. This study entailed an analysis of 

cross-sectional data from youth with type 1 diabetes and their parents, collected via parent-

youth interview, medical record review, and youth and parent surveys. Eligible adolescents 

were 13–17 years old with a diagnosis of type 1 diabetes for at least 6 months, daily insulin 

dose of at least .5 U/kg, and an HbA1c of 6.5–11%. Adolescents were excluded if they had a 

diagnosis of a major psychiatric disorder or had an inpatient psychiatric admission within 

the past 6 months. A total of 305 teens consented to participate in the study. From the 305 

participants, 3 teens withdrew prior to participation and one teen was excluded from 

analyses after discovery of monogenic diabetes. A final sample of 301 participants and their 

parents/guardians provided data for analysis. All adolescent and parent participants provided 

written assent and consent, respectively, prior to any study procedures. The study protocol 

was approved by the Institutional Review Board at each site.

2.2 Data Collection and Measures

Medical chart review and parent/youth interview provided data on diabetes variables. Parents 

completed a survey to gather information on sociodemographic variables. Blood samples 

from both sites were analyzed centrally at the Joslin clinical laboratory for measurement of 

HbA1c (ref. range: 20–42 mmol/mol [4–6%], Roche Cobas Integra, Roche Diagnostics, 

Indianapolis, IN).Youth completed a survey assessing depressive symptoms. Adolescents 

and parents completed previously validated psychosocial surveys assessing diabetes 

adherence, diabetes-specific family conflict, youth and parent diabetes burden, and youth 

quality of life.

Depressive Symptoms—The major focus of the analyses was on depressive symptoms 

as measured by the 20-item Center for Epidemiologic Studies Depression scale (CES-D) 14. 

The CES-D response options captured how often adolescents experienced a certain symptom 

in the past week and were based on a 4-point Likert scale ranging from “rarely or none of 

the time” to “most or all of the time”. Scores range from 0–60 with higher scores indicating 

more depressive symptoms. The most common reported cut point for clinically meaningful 

depression is 15 or greater 19. If participants scored 15 or higher, parents received 

notification and were offered counseling resources for their teens. Others have proposed a 

three category scoring system with 0–15 considered minimal, 16–23 considered mild, and 

≥24 considered moderate/severe 20; we also analyzed our sample using this additional higher 

cut point of ≥24. Finally, we examined a subset of the minimal group that appeared to deny 

all depressive symptoms with a CES-D score of 0. For these analyses, the 2-category and 

revised 4-category scoring systems were utilized. In order to examine diabetes self-

management, diabetes-specific family conflict, diabetes burden, and general quality of life, 

we utilized the 2-category as well as 4-category scoring systems for the CES-D to 

distinguish depressive symptoms on a more granular level.
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Diabetes Adherence—Diabetes adherence was assessed using the 20-item Diabetes 

Management Questionnaire (DMQ) 21, completed by both teens and parents. The scale uses 

a 5-point Likert scale (“almost never” to “almost always”) to assess perception about how 

often the teen and/or parent performs various diabetes management tasks over the past 

month. Total score ranges from 0–100 with higher scores indicating greater degree of 

adherence.

Diabetes-Specific Family Conflict—Diabetes-specific family conflict was assessed 

using the 19-item Diabetes Family Conflict Scale (DFC) 22, completed by both teens and 

parents. Participants and parents rate how often they have had conflict over a management 

issue within the past month with response options on a 3-point Likert scale (“almost never”, 

“sometimes”, “almost always”). Total scores range from 0–100 with higher scores indicating 

more conflict.

Diabetes Burden—Diabetes burden as perceived by adolescents and their parents was 

measured by the Problem Areas in Diabetes-Pediatric survey (PAID-Peds) 23 and the 

Problem Areas in Diabetes-Parent Revised survey (PAID-PR) 24, respectively. The PAID-PR 

is a self-report of the burden experienced by the parent in raising an adolescent with T1D, 

not a proxy-report of the parent’s perception of the burden of diabetes on their adolescent. 

The 20-item PAID-Peds and the 18-item PAID-PR assess burden related to typical problems 

and issues in diabetes management using a 5-point Likert scale (“Agree” to “Disagree”). 

Total scores range from 0–100 with higher scores indicating more burden.

Quality of Life—Generic quality of life was assessed by the 23-item Pediatric Quality of 

Life Inventory (PedsQL) Generic Core Scales 4.0 25 which measures the adolescent’s 

general quality of life by adolescent self-report and parent proxy-report. The PedsQL is 

scored using a 5-point Likert scale (“Never a problem”, “Almost never a problem”, 

“Sometimes a problem”, “Often a problem”, and “Almost always a problem”). Total scores 

range from 0–100 with higher scores indicating better quality of life.

2.3 Statistical Analyses

Descriptive statistics included means, standard deviations, medians, interquartile range, and 

frequency counts. Pearson correlations assessed associations between teen and parent survey 

responses. We conducted two sets of analyses; one using the 2-category scoring system of 

depressive symptoms and one using the 4-category scoring system of depressive symptoms. 

For the analyses using the 2-category system, unpaired t-tests and chi square tests were used 

to compare the characteristics of teens with high depressive symptom scores to those with 

low depressive symptom scores. For the analyses using the 4-category system, ANOVA and 

Mantel-Haenszel chi square tests were used to compare characteristics across the four levels 

of depressive symptoms. Due to multiple comparisons being made when comparing the 

survey results of the 4 different CES-D categories, p was set at <.01 for statistical 

significance. Statistical analyses were performed using SAS (version 9.4; SAS Institute, Inc., 

Cary, NC).
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3. Results

3.1 Study Sample

The sample (see Table 1) of teens (50% male, 22% non-white) had a mean age of 15.0±1.3 

years and diabetes duration of 6.5±3.7 years. The majority of teens (84%) were from 2-

parent families and approximately 2/3 (69%) had at least 1 parent with a college education. 

Most teens practiced intensive insulin therapy; average frequency of blood glucose 

monitoring was 4.5±1.9 checks/day and 63% received insulin pump therapy. Mean HbA1c 

was 8.5% ±1.1% (69 ±12 mmol/mol); only 15% of the sample achieved the target HbA1c of 

<7.5% (<58 mmol/mol). Parent reporters were primarily mothers (83%).

3.2 Survey Results

Table 2 presents both youth and parent survey scores. Teen and parent survey scores were 

significantly, positively correlated: diabetes adherence (r=.42, p<.0001), diabetes-specific 

family conflict (r=.35, p<.0001), youth quality of life (r=.42 p<.0001), and diabetes burden 

(r=.28, p<.0001).

Depressive Symptoms: Low vs. High (2-category)—In this sample, mean CES-D 

score was 8.7, range (0–42). The majority (82%) were in the low depressive symptom group 

with CES-D scores <15. The group with low CES-D scores was compared to the 18% 

reporting high depressive symptoms (see Table 1.) There were significantly fewer youth with 

high depressive symptoms using insulin pump therapy as compared to those with low 

depressive symptoms (48 vs. 66% respectively, p=.01). There were no significant differences 

between these two groups for any of the other demographic or diabetes treatment 

characteristics.

Next, we compared psychosocial constructs of those with low depressive symptoms with 

those with high depressive symptoms (see Table 2.) There were substantial differences in 

teen report of psychosocial variables. Adolescents with high depressive symptoms had 

significantly more teen-reported diabetes family conflict (p=.0001), more diabetes burden 

(p<.0001), lower diabetes adherence (p=.002), and poorer quality of life (p<.0001). Parent 

proxy report of teen quality of life was also lower in teens with high depressive symptoms as 

opposed to those with low depressive symptoms (p<.0001).

Depressive Symptoms: Absent, Minimal, Mild, Moderate/Severe (4-category)—
For the analysis of the four categories of depressive symptoms, 10% of adolescents scored 

zero, (indicating the absence of self-reported depressive symptoms), 72% scored in the 1–14 

range (indicating minimal depressive symptoms), 10% scored in the range of 15–23 

(indicating mild depressive symptoms), and 8% scored 24 or above (indicating moderate/

severe depressive symptoms). Figure 1 displays depressive symptoms severity group 

according to sex.

There were significant differences across the 4 depressive symptom categories for some 

demographic variables. There was a significant difference in proportions of males to females 

among the four different groups with a greater proportion of females who reported a higher 

number of depressive symptoms (X2 = 4.0, df=1, p=.05). Among teens reporting moderate/
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severe depressive symptoms, 42% of their parents had attained a college education 

compared to the 69–81% reported in the other three categories (p=.007). In addition, average 

HbA1c among those reporting moderate/severe depressive symptoms was 9.2% compared to 

the 8.3%−8.5% in the three other categories (p=.01). Pump use also showed significant 

variation among the four groups (X2=6.2, df=1, p=.01) with fewer adolescents using an 

insulin pump as depressive symptoms increased. There were no other significant differences 

among the demographic variables between the groups.

Psychosocial Variables—For the psychosocial survey results, diabetes treatment 

adherence was not found to be significantly different among the four depressive symptom 

categories for either parent report or teen report. Youth report of diabetes-specific family 

conflict was found to have significant variation among the four categories (x2 (3) =21.4, 

p<.0001); however, parent report of diabetes-specific family conflict was not significantly 

different across groups. Adolescents with moderate/severe (≥24) depressive symptoms 

reported significantly more conflict than teens in the absent depressive symptoms group 

(z=3.94, p<.0001) and teens in the minimal depressive symptoms group (1–14) (z=3.33, 

p=.0009). In addition, teens with mild depressive symptoms (15–23) had more conflict than 

teens with no depressive symptoms (z=2.96, p=.003). Teen report of diabetes related burden 

was found to have significant variation among the four categories [F (3, 297) = 35.68, 

p<.0001]. Depression categories of increasing severity were significantly different from one 

another for youth reported diabetes burden (see table 3), such that burden increased as the 

degree of depressive symptoms increased. Parent reported diabetes burden was also found to 

have significant variation among the categories. Parents of teens who reported moderate/

severe depressive symptoms (≥ 24) had significantly higher diabetes burden than those who 

reported zero depressive symptoms (F= 9.96, p= .002), those who reported minimal 

depressive symptoms (1–14) (F = 16.30, p <.0001), and those who reported mild depressive 

symptoms (15–23) (F = 13.11, p=.0003). Teen reported quality of life was found to have 

significant variation among the four categories [F (3, 297) = 105.20, p<.0001]. Every 

depression category was significantly different from one another for quality of life (see table 

3), such that quality of life decreased as frequency of depressive symptoms increased. 

Parent-reported quality of life was found to have significant variation among the categories. 

Parents of teens in the absent depressive symptoms group reported significantly better 

quality of life than parents of adolescents with minimal depressive symptoms (1–14) (F= 

8.52, p=.004), those with mild depressive symptoms (15–23) (F=13.98, p=.0002), and those 

with moderate/severe depressive symptoms (≥24) (F= 35.36, p<.0001). In addition, parents 

of teens with moderate/severe depressive symptoms (≥ 24) reported that their teen had 

significantly poorer quality of life than parents of teens with minimal depressive symptoms 

(1–14) (F=24.08, p<.0001).

The 10% of adolescents who reported no depressive symptoms demonstrated many positive 

characteristics (see Table 3 & 4). Survey scores for both teens and parents were the most 

favorable, especially regarding both youth and parent proxy report for quality of life, as well 

as lowest reports of diabetes-specific family conflict and diabetes burden, and highest report 

of treatment adherence.

Harrington et al. Page 6

J Diabetes Complications. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



4. Discussion

The current study investigates relative rates of depressive symptoms in a contemporary 

sample of adolescents with type 1 diabetes from two sites in the United States and evaluates 

two potential scoring systems for clinical cut-points in this sample. Our sample included a 

relatively diverse population with 22% of the youth identifying as non-white and 69% of 

families having at least one parent with a college education. Nearly 1 in 5 (18%) adolescents 

reported significant depressive symptoms (10% with mild depressive symptoms, 8% with 

moderate/severe depressive symptoms), which highlights the importance of evaluating 

depressive symptoms in teens with diabetes. Furthermore, given the demanding nature of 

type 1 diabetes management, it is important to provide support to lessen the burden of 

diabetes management for those experiencing depressive symptoms.

The average CES-D score for this sample was 8.7, which is comparable to the score of 9.7 

reported in the SEARCH study of adolescents with type 1 diabetes 1. These values are lower 

than 12.2, which was the average score on the CES-D in the National Longitudinal Study of 

Adolescent Health 20. However, in our sample, we excluded any participants with major 

psychiatric illness as well as participants with an HbA1c >11%, which may account for the 

lower rate of depressive symptoms. We utilized a 4-category system which has many 

advantages. The first is that having a more nuanced spectrum of depressive symptom 

categories may help to discern how these levels may relate to demographic, diabetes 

treatment variables, and psychosocial constructs. These categories may help tailor 

interventions to the range of depressive symptoms found in teens with T1D as well as help 

allocate scarce mental health resources to those teens who are in the highest need. 

Additionally, having a category of teens identified with no depressive symptoms highlights 

the sensitivity of this measure at both ends of the spectrum, such that those with no 

depressive symptoms continued to demonstrate more beneficial outcomes than those with 

minimal and mild symptoms.

When comparing those teens with no depressive symptoms to those with depressive 

symptoms, we found certain demographic, biomedical, and psychosocial characteristics 

were associated with depressive symptoms. Those with moderate/severe depressive 

symptoms (CES-D scores ≥24) were more likely to be female and have parents without a 

college education. This observation aligns with the general adolescent literature on 

depression as well as the literature on depressive symptoms in youth with type 1 diabetes 
1,20,26. Adolescent females are more likely to experience depressive symptoms and this 

greater vulnerability needs to be considered when designing interventions.

With respect to diabetes self-management characteristics, insulin pump use was 

underrepresented in those reporting depressive symptoms, with groups with higher scores 

reporting lower insulin pump use. However, the cross-sectional nature of this study only 

allows for associations rather than causality assessment; it is plausible that adolescents who 

experience depressive symptoms may be too burdened or stressed to use advanced diabetes 

technology. Additionally, prescribers may be less likely to initiate pump therapy or may 

discontinue pump therapy when teens are reporting more depressive symptoms. Further 

longitudinal investigation is required to test this relationship. The biomedical characteristic, 
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HbA1c, was also higher in teens reporting moderate/severe depressive symptoms compared 

with the other groups, indicating teens in the group reporting the most depressive symptoms 

are also experiencing the worst glycemic control.

With respect to psychosocial characteristics, adolescent self-report of depressive symptoms 

was associated with other markers of psychological well-being and diabetes-specific 

psychosocial constructs. Teens with more depressive symptoms reported more diabetes-

specific family conflict, more diabetes burden, and poorer quality of life. Parental report of 

teen quality of life was also associated with more depressive symptoms. The 4-category 

analysis of depressive symptoms demonstrated that those teens reporting moderate/severe 

depressive symptoms have more parent-report diabetes related burden than the other three 

depressive symptom categories.

In the group reporting no depressive symptoms (10%), scores on the other psychosocial 

variables and diabetes treatment variables were the most favorable. Adolescents who 

reported no depression had the most favorable self-report scores on diabetes-specific family 

conflict, diabetes burden, diabetes adherence, and quality of life. One might consider that the 

adolescents were only providing socially desirable responses. However, scores from parent 

report about their teens were also the most favorable with the exception of parent-reported 

diabetes-related burden which speaks to the parent’s experience and not the teen. And 

although not statistically significant, these teens had the lowest mean HbA1c of all four 

groups and demonstrated the highest level of self-management as measured by self-report 

number of blood glucose checks. Indeed, this group of adolescents with type 1 diabetes and 

no reported depressive symptoms may be unencumbered by mood issues and/or have had the 

opportunity to develop attitudes, strengths, and skills to help cope with managing diabetes 

during adolescence.

There are several limitations of the study that should be considered when interpreting the 

results. First, this is a cross-sectional, observational study, and so causality cannot be 

inferred. Second, the assessment of depressive symptoms involved a self-report 

questionnaire that can be prone to socially desirable responses as noted above. However, we 

took the following precautions to encourage honest responses, informed the teen that only 

the study staff will see their responses and had the teen complete questionnaires independent 

from parents. Assessment of psychopathology (i.e., depressive disorder) could be 

strengthened by an objective structured clinical diagnostic interview such as the Kiddie 

Schedule for Affective Disorders and Schizophrenia (K-SADS) in future research 27 to 

examine factors associated with a diagnosable disorder. In addition, we are unaware of 

validated efforts to look at scores of zero on the CES-D but we were struck by how 

individuals who denied depressive symptoms demonstrated different biomedical and 

psychosocial characteristics. More research is needed on this population and their 

adjustment to type 1 diabetes. Lastly, the current study included predominantly Caucasian 

teens from 2-parent highly educated families, limiting generalizability, however, 22% of the 

teens represented racial and ethnic minority groups, a proportion higher than many studies 

of youth with type 1 diabetes.
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In conclusion, the presence of depressive symptoms in teens with type 1 diabetes appears to 

relate to both diabetes self-management, diabetes-specific family conflict, and general 

quality of life. Using the four category depressive symptom system allows for screening and 

intervention efforts to be more targeted as well as exploration into protective factors 

associated with diabetes resiliency.
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Highlights:

• Parent-report data on psychosocial measures was obtained.

• The CES-D category system for depressive symptom severity (0, <15, 15–23, 

≥24) as well as the cutoff score (<15, ≥15) was used to examine associations 

with diabetes self-management, HbA1c, and psychosocial variables and 

depressive symptoms.

• Results provide understanding of those most affected by depressive symptoms 

and future research directions in resiliency.
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Figure 1. 
Frequency of depressive symptoms by sex
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Table 1.

Demographics variables according to self-report depressive symptomatology (2-category)

Low CES-D <15 n=247 (82%) High CES-D ≥15 n=54 (18%) p value

Age (years) 14.9 ± 1.3 15.2 ± 1.2 .13

Sex (% male) 52 39 .09

Race/ethnicity (%non-white) 21 28 .28

Parent education (% college grad) 71 59 .10

2-parent household (%) 85 80 .29

Diabetes duration (years) 6.6 ± 3.7 6.3 ± 4.1 .65

BG Monitoring (x/day) 4.6 ± 1.9 4.1 ± 2.2 .08

A1c % (mmol/mol) 8.5 ± 1.0 (69 ± 11) 8.7 ± 1.4 (72 ± 15) .20

Regimen (% pump) 66 48 .01*

*
statistically significant p<.05
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Table 2.

Psychosocial constructs according to self-report depressive symptomatology (2-category)

Low CES-D score (0–14) High CES-D score (≥15)

Teen Report

Diabetes conflict** 11 (5–18) 21 (13–29) p=.0001*

Diabetes burden 35±21 63±22 p<.0001*

Treatment adherence 71±12 66±13 p=.002*

Overall quality of life 88±9 66±13 p<.0001*

Parent report

Diabetes conflict** 13 (5–21) 16 (11–24) p=.09

Diabetes burden 42±18 48±22 p=.07

Treatment adherence 72±13 69±14 p=.15

Overall quality of life 84±13 74±14 p<.0001*

*
statistically significant p < .05

**
Median & IQR
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Table 3.

Demographic variables according to self-report depressive symptomatology (4-category)

CES-D score =0 
n=31 (10%)

CES-D score 1–14 
n=216 (72%)

CES-D score 15–23 
n=30 (10%)

CES-D score ≥ 24 
n=24 (8%) p value

Age (years) 15.2 ± 1.4 14.9 ± 1.3 15.3 ± 1.2 15.2 ± 1.3 .30

Sex (% male) 55 51 47 29 .05

Race/ethnicity (% non-white) 16 22 23 33 .14

Parent education (% college 
grad)

81 69 73 42 .007*

2-parent household (%) 84 86 80 79 .41

Diabetes duration (years) 7.8 ± 3.9 6.4 ± 3.6 6.5 ± 4.3 6.2 ± 3.8 .23

BG Monitoring (x/day) 4.7±1.8 4.6±1.9 4.0±1.7 4.2±2.6 .36

A1c % (mmol/mol) 8.3 ± 0.9 (67 ± 10) 8.5 ± 1.0 (69 ± 11) 8.4 ± 1.2 (68 ± 13) 9.2 ± 1.5 (77 ± 16) .01*

Regimen (% pump) 68 66 53 42 .01*

*
Statistically significant, p < .05
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Table 4.

Psychosocial constructs according to self-report depressive symptomatology (4-category)

No Depressive 
Symptoms (n=31) 

10%

Minimal Depressive 
Symptoms (n=216) 

72%

Mild Depressive 
Symptoms (n=30) 

10%

Moderate/Severe 
Depressive Symptoms 

(n=24) 8%

Teen Report

Diabetes conflict** 5 (3–13) 11 (5–21) 20 (8–32) 21 (16–28) P<.0001

Diabetes burden 24±18 36±21 55±22 74±18 p<.0001

Treatment adherence 73±13 71±12 65±12 67±15 p=.02

Overall quality of life 96±4 87±9 73±9 58±13 p<.0001

Parent Report

Diabetes conflict** 11 (0–16) 13 (8–21) 15 (8–21) 18 (12–24) p=.01

Diabetes burden 43±16 42±19 40±19 59±22 p=.0007

Treatment adherence 73±16 71±13 68±14 70±14 P=.38

Overall quality of life 90±11 83±12 78±13 70±14 p<.0001

• *
Statistically Significant p < .01

• **
Median & IQR
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