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Abstract

Objective—We evaluated how adolescents with or at risk for type 2 diabetes (T2DM) and their 

parent/guardians (parents) perceive adolescents’ health-related quality of life (HRQOL).
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Study Design—We interviewed overweight/obese, 12–18-year-old youth with T2DM, 

prediabetes, or insulin resistance (IR) and one parent from 5 US sites. Assessments included 

Pediatric Quality of Life Inventory™ (PedsQL), Health Utilities Index (HUI3), family conflict and 

diabetes burden.

Results—Among 108 adolescents, diagnoses included 40.7% T2DM, 25.0% prediabetes, and 

34.3% IR. PedsQL summary score (SS) was higher among adolescents vs. parents (p=0.02). 

Parents rated physical functioning lower than adolescents (p<0.0001), but there were no 

differences in psychosocial health. Adolescent PedsQL SS did not differ by diagnosis but was 

inversely associated with adolescent BMI z-score (p=0.0004) and family conflict (p<0.0001) and 

associated with race/ethnicity (p<0.0001). Number of adolescent comorbidities (p=0.007) and 

burden of diabetes care (p<0.05) were inversely associated with parent PedsQL SS (p<0.05). 

There were no differences in HUI3.

Conclusions—Parents perceive their adolescents’ physical functioning as more impaired than 

adolescents themselves. Contextual factors including severity of obesity, race/ethnicity, family 

conflict and burden of diabetes care influence HRQOL. Family-based approaches to treatment and 

prevention of T2DM may benefit from increased attention to the biopsychosocial context.
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Recent US data suggest a possible plateau in the prevalence of overweight and obese youth 

in the last decade (1). However, there is variability by race/ethnicity, and approximately 

one-third of children remain in this high risk group (1), at risk for metabolic complications 

that include insulin resistance (IR), prediabetes, and type 2 diabetes (T2DM) (2). While the 

adverse health outcomes of childhood obesity and potential longer term complications of 

T2DM diagnosed in youth(4) have been described (3, 4), the impact of these conditions on a 

child’s health-related quality of life (HRQOL) are also a critical concern (5, 6).

HRQOL is a multidimensional construct that measures the impact of health or disease on 

physical and psychosocial functioning (7). Several studies have demonstrated impairments 

in HRQOL among overweight and obese youth (6, 8–15); some suggesting that youth with 

obesity have deficits in HRQOL comparable to children with cancer (6). While fewer 

studies have specifically addressed this topic in youth with T2DM (16–18), youth with 

T2DM have reported lower HRQOL than healthy children and children with type 1 diabetes 

(T1DM) in several domains (16, 17). Diabetes treatments, glycemic control and comorbid 

conditions, including depression, may also influence various aspects of HRQOL (5, 17, 18). 

In adults, racial/ethnic differences in self-reported health and quality of life concerns have 

been reported (19, 20). Among youth with T1DM, family conflict has been shown to 

diminish HRQOL (21, 22). Similarly, family support and connectedness has been associated 

with increased HRQOL and less psychosocial distress in obese youth (13, 23). Further work 

is needed to describe the biopsychosocial context for HRQOL among youth at the 

intersection of obesity and diabetes. Therefore, in this study, we evaluated how adolescents 

with or at risk for T2DM and their parent/guardians (parents) perceive adolescents’ HRQOL 

and its relationship with the sociodemographic, family and medical context.
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Methods

Subjects

Subjects were recruited between April 2006 and December 2007 from weight management, 

T2DM, and other specialty programs at Children’s Hospital Boston, Joslin Diabetes Center 

(Boston, MA), University of California San Francisco, University of Southern California 

and State University of New York/Upstate Medical University treating adolescents with or 

at risk for T2DM.

Subjects were adolescents between 12 and 18 years of age with BMI for age ≥85th percentile 

within the prior 2 years and with a diagnosis of T2DM, prediabetes, or IR. One parent was 

required to participate in the study along with the adolescent, and the parent and child had to 

be fluent in English or Spanish. T2DM, prediabetes and IR were clinical diagnoses based on 

documentation in the medical record. For prediabetes, the terms “prediabetes,” “impaired 

fasting glucose,” or “impaired glucose tolerance” were accepted. Alternatively, laboratory 

data consistent with the prevailing American Diabetes Association criteria were also 

accepted (24). For IR, the terms “insulin resistance,” “metabolic syndrome,” and 

“hyperinsulinemia” were accepted. Laboratory data were accepted as alternatives and 

included fasting insulin >16 uU/mL, insulin peak (post-OGTT load) >150 uU/mL, or insulin 

level at 120 minutes of OGTT >75 uU/mL. We did not require that laboratory criteria be met 

for all subjects as screening practices at sites varied, biochemical definitions for IR are not 

well established (25), and our goal was to identify patients perceived to be at heightened 

clinical risk for T2DM. To be eligible, the parent had to report awareness of the child’s 

diagnosis or risk for T2DM.

Adolescents were excluded for depression or other psychiatric disorders (other than attention 

deficit disorder); impaired cognitive skills or developmental delay if functioning below a 6th 

grade academic level by parent report; significant organ system illness; hospitalization 

within the prior 6 months for a non-diabetes-related chronic illness; pregnancy or planned 

pregnancy (for females); or parenthood.

Potentially eligible patients were identified through clinicians, administrative records, 

research databases, or self-referral. Screening was in-person or by telephone. A total of 204 

patients completed screening. Of these, 156 (76.5%) were eligible and 132 (64.7%) enrolled. 

After enrollment, 24 subjects were withdrawn prior to interview because interviews could 

not be scheduled (N=13); they were no longer interested (N=8); or they were found to be 

ineligible (N=3). The study was approved by the Institutional Review Boards of all 5 

participating institutions.

Data Collection

Subjects from Children’s Hospital Boston and Joslin Diabetes Center were interviewed in 

person, and subjects from the other sites were interviewed by telephone by research staff 

from Children’s Hospital Boston. Interviewers were fluent in English and Spanish. The 

adolescents’ most recent height and weight were abstracted from the clinical record to 

calculate BMI. Demographic data, family history, parents’ self-reported height and weight, 

and adolescents’ treatment regimen and medical history were collected during the parent 
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interview. All interviews were audiorecorded, and a subset of both the in-person and 

telephone interviews was reviewed by the first author for quality control.

Measures

Pediatric Quality of Life Inventory- Generic Core Scales (PedsQL 4.0)—The 

Pediatric Quality of Life Inventory™ (PedsQL) (7) assessed adolescent HRQOL by self-

report and parent-proxy. There are 23 items with a 5-point Likert scale for the extent to 

which each item was a problem during the past 1 month (0=never a problem, 5=almost 

always a problem). Results include a PedsQL summary score (SS) as well as psychosocial 

health score (comprised of emotional, social, and school functioning scales) and physical 

health score (7). The scores are transformed to a 0 to 100 scale, where higher scores reflect 

better HRQOL.

Health Utilities Index – Mark 3 (HUI3)—The Health Utilities Index, a preference-based, 

generic measure of HRQOL, describes an individual’s perception about the value of a health 

condition (26). Utilities can be used in economic evaluations to guide recommended practice 

that considers health-related quality of life (27). The interviewer-administered version of the 

Health Utilities Index assessed the adolescent’s health status over the prior 4 weeks by self-

report and parent-proxy (26). The HUI3 classification system calculates a multi-attribute 

utility score for HRQOL on a scale from −0.36 (worst HUI3 health state) to 1 (perfect 

health) with 0 representing dead. The utility includes the attribute domains of vision, 

hearing, speech, ambulation, dexterity, emotion, cognition, and pain (26). Single-attribute 

utility scores for the 8 domains are measured on a scale from 0 (lowest function) to 1 (full 

function) (26).

Family Conflict—Adolescents completed a family conflict scale adapted from a generic 

family conflict scale (28) in order to incorporate both general family conflict as well as 

family conflict related to weight management. Subjects were asked to respond to 6 

statements about family conflict on a four level scale (1=definitely false; 4=definitely true). 

A score based on the mean of the responses was generated and normalized to a scale of 0 to 

100 with lower numbers reflecting less family conflict.

Health Concerns—Adolescents and parents were asked how much they worry about their 

own health (0=not at all; 3=a great deal), and parents were asked how much they worry 

about their child’s health, using the same scale.

Burden of Diabetes Management—For subjects with T2DM, perceived burden of 

diabetes care was assessed by self- and parent-proxy report. Respondents were asked about 

their agreement or disagreement with a list of 5 statements applicable to T2DM and its 

management selected from the Problem Areas in Diabetes Survey–Parent Version (29, 30). 

Items were answered on a 5-point scale (1=agree, 5=disagree). A score based on the mean of 

the responses was generated and normalized to a scale of 0 to 100 with higher scores 

indicating higher perceived burden.
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Statistical Analysis

Descriptive data are presented as medians with interquartile range, mean with standard 

deviation or proportion, as appropriate. The primary outcomes were the PedsQL SS and 

HUI3 multi-attribute utility for current health by self- and parent-proxy report. Secondary 

outcomes included the PedsQL subscales, HUI3 single-attribute utility scores, family 

conflict (adolescents only), and perceived burden of diabetes management (T2DM only). 

Adolescent/parent dyad comparisons were analyzed with the Wilcoxon signed-rank test and 

Spearman correlation coefficient for the HUI3 and with paired t-tests and Pearson 

correlation coefficient for the PedsQL based on the normality of the distributions. For other 

analyses of normally distributed data, ANOVA, t-test, and Pearson correlation were used; 

comparable non-parametric tests were used for data that were not normally distributed. 

Fisher’s exact test was used to evaluate the association between categorical variables. 

Multivariable linear regression, incorporating all variables significant in bivariate analyses, 

was used to assess the independent effect of adolescent and parent characteristics on 

HRQOL assessed by PedsQL. With 16 adolescent and 15 parent outcomes, the expected 

number of type I errors with critical p value of <0.05 is less than 1 for each group. SAS 

version 9.1 (Cary, NC) was used for analyses.

Results

Study Sample

Among 108 dyads interviewed, 31% of parents and 5% of adolescents completed the 

surveys in Spanish. There were 78 (72.2%) families from the northeast (Boston, MA and 

Syracuse, NY) and 30 (27.8%) from the west (Los Angeles, CA and San Francisco, CA). 

Characteristics of the subjects are summarized in Table 1. Overall, adolescents had a mean 

age of 15.5 ± 2.0 years; more than three-quarters had a BMI≥95th percentile; and 

approximately one-third (36.5%) had at least two medical comorbidities such as high blood 

pressure or elevated cholesterol. Characteristics of the adolescents that varied by region 

included BMI, diagnosis, and race/ethnicity. Specifically, the greatest proportion (53%) of 

subjects recruited from the northeast had a BMI>99th percentile and the greatest proportion 

(57%) from the west had a BMI between the 95th and 99th percentile (p=0.02). The majority 

of adolescents recruited from the west also had T2DM (63% vs. 32%, p=0.01) and a higher 

prevalence of Hispanic race/ethnicity (90% vs. 18%, p<0.0001). Overall, T2DM, 

prediabetes and IR were almost equally represented, and there was no significant difference 

in race/ethnicity across diagnoses (p=0.21). However, those with T2DM were the oldest 

(16.1 ± 2.0 vs. 15.4 ± 1.9 vs. 14.9 ± 1.8, p=0.02) and had the lowest BMI z-score (2.0 ± 0.6 

vs. 2.3 ± 0.4 vs. 2.3 ± 0.4, p=0.03).

For the adolescents with T2DM, average duration of disease at the time of enrollment was 

3.3 ± 2.0 years. Of these, 4.6% were treated with diet alone, 34.1% with oral medication, 

18.2% with insulin, and 40.9 % with oral medication and insulin (2.3% unknown). Oral 

medication was also used for treatment by 14.8% with prediabetes and 10.8% with IR.

The parents were 83% mothers, and on a 5-point Likert scale ranging from 1 (poor) to 5 

(excellent), 33% (N=35) of parents rated their own current health as poor or fair, while 11% 
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(N=12) rated their health as excellent. Parental education varied significantly by region; only 

13% from the west had at least some college or technical school vs. 73% in the northeast 

(p<0.001). Like the adolescents, the parents from the west also reported a higher prevalence 

of Hispanic race/ethnicity (87% vs. 16%, p<0.0001). However, there was no difference in 

the parents’ relationship, age, BMI, personal history of T2DM/prediabetes or self-rating of 

current health by region (data not shown).

Parent and Adolescent Rating of Health-Related Quality of Life

Results of the PedsQL and HUI3 are summarized in Table 2. On the PedsQL, adolescents 

rated their physical health significantly higher than the parent-proxy report. There were no 

significant differences in mean psychosocial health scales assessed by adolescents and 

parents and, therefore, only a slightly higher PedsQL SS was observed for adolescents 

compared to parents (p=0.02). Adolescent and parent-proxy scores demonstrated modest, 

significant correlations for the PedsQL SS, physical health score, and the school and social 

functioning scales. The school functioning scale (within the psychosocial domain) revealed 

the greatest deficit in HRQOL based on both self- and parent-proxy report.

In bivariate analyses, adolescents’ HRQOL based on the PedsQL SS was inversely 

associated with adolescent BMI z-score (p=0.0004) and parent BMI (p=0.03) and was also 

associated with the adolescents’ race/ethnicity (p<0.0001). Adolescent PedsQL SS did not 

differ significantly by diagnosis [T2DM 82.0 ± 10.6; prediabetes 82.8 ± 9.9; IR 83.7 ± 11.7, 

p=0.79]. Adjusted for the adolescents’ race/ethnicity, the inverse association between 

adolescent BMI z-score and PedsQL SS remained significant (p=0.005) although there was 

no longer an association with parent BMI. Adjusted for adolescent BMI z-score, black 

adolescents had the lowest mean PedsQL SS [75.3, (95% CI 71.2, 79.3)] compared to 

Hispanic, white, and adolescents of other race/ethnicity, respectively [83.7 (95% CI 80.7, 

86.7); 85.0 (95% CI 81.8, 88.3); 87.6 (95% CI 81.7, 93.6); p=0.0008]. Adolescent PedsQL 

SS was not associated with the adolescents’ age, gender, number of adolescent 

comorbidities, geographic region of recruitment, family history of diabetes, parents’ age, 

parents’ self-reported health, parents’ history of T2DM, parents’ education, or treatment 

regimen (among those with T2DM) (data not shown).

Among the adolescent and parent characteristics described above, the parent-proxy PedsQL 

SS was inversely associated with the adolescent BMI z-score (p=0.003), parent BMI 

(p=0.02) and the number of adolescent comorbidities (p=0.007) and positively associated 

with parents’ age (p=0.03). Adjusted for these characteristics, only parents’ age (p=0.01) 

and number of adolescent comorbidities [none 83.1 (95% CI 79.0, 87.3); one 78.7 (95% CI 

74.1, 83.3); two or more 74.9 (95% CI 70.7, 79.1); p=0.03] remained significantly 

associated with the parent-proxy PedsQL SS.

The HUI3 multi-attribute utility is shown in Table 2. Adolescent HUI3 multi-attribute utility 

score did not differ by diagnosis [T2DM median 0.91 (IQR 0.79, 1.0); prediabetes 0.92 

(0.81, 1.0); IR 0.92 (0.81, 0.97), p=0.96]. Single-attribute utility scores were significantly 

skewed toward a rating of 1 (highest level of function) in all domains. Only the pain scores 

were significantly different between adolescents and parent-proxy (p<0.0001) with a mean 

difference of 0.03 (95% CI 0.02, 0.04), indicating better perceived functioning (i.e., less 
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pain) among the adolescents. There were no significant differences between the adolescent 

and the parent-proxy HUI3 multi-attribute utility scores, and highly significant (p<0.0001) 

positive correlations between adolescent and parent-proxy assessments in the single-

attributes of vision (r=0.56) and dexterity (r=0.49) were observed. Neither adolescent nor 

parent-proxy HUI3 utilities were significantly associated with any adolescent or parent 

characteristics (data not shown).

As shown in Table 3, there were weak correlations between adolescent and parent-proxy 

assessments of HRQOL with the PedsQL and HUI3. Adolescent and parent-proxy 

assessments of HRQOL with the two methods were also moderately correlated with each 

other.

Health Concerns, Family Conflict, and Burden of Diabetes Management

A similar proportion of adolescents and parents reported that they worried “a great deal” 

about their own health (43% and 40%, respectively) although only approximately half 

overlapped. Of the parents, 75% reported that they worried “a great deal” about their child’s 

health. Worry about health was not associated with HRQOL (data not shown).

Adolescent family conflict score ranged from 0 to 78 with mean of 32.5 ± 20.3. Family 

conflict was inversely correlated with the adolescents’ PedsQL SS as well as with both the 

adolescent and parent-proxy HUI3 multi-attribute utility (Table 3). Greater family conflict 

was also positively correlated with adolescents’ BMI z-score (p=0.003). In multivariable 

analysis, family conflict remained significantly associated with adolescent PedsQL SS 

(p<0.0001) even after adjustment for BMI z–score and race/ethnicity. This adjustment 

attenuated the significance of the relationship between adolescent PedsQL SS and 

adolescent BMI z-score (p=0.07), although association with race/ethnicity remained 

significant (p=0.004).

For subjects with T2DM, mean score for perceived burden of diabetes care was 32.9 ± 16.3 

for adolescents and 32.3 ± 18.9 for parents. For adolescents, burden of diabetes care was 

positively correlated with family conflict; for parents, burden of diabetes care was inversely 

correlated with parent-proxy PedsQL SS (Table 3). Parents’ perceived burden of diabetes 

care was also associated with race/ethnicity (p=0.0003); parents of Hispanic youth had the 

highest burden [43.8 (95% CI 36.8, 50.7)] and parents of white youth, the lowest [15.0 (95% 

CI 3.9, 26.1)].

Discussion

Overall, we found that adolescents with or at risk for T2DM reported deficits in HRQOL 

assessed by the PedsQL that were associated with severity of obesity, race/ethnicity and 

characteristics of their daily home life including family conflict. Adolescents’ diagnosis was 

not a significant modifier of HRQOL in this population. For parents, adolescents’ comorbid 

health conditions and perceived burden of diabetes care influenced their assessment of the 

adolescents’ HRQOL. Both adolescents and parents identified the greatest deficits in 

HRQOL in the subdomain of school functioning, but parents reported significantly lower 

assessment of adolescents’ overall HRQOL based on the PedsQL due to lower rating of 
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adolescents’ physical functioning. No differences in adolescent and parent-proxy assessment 

of HRQOL by the HUI3 were observed.

HRQOL is an independent health outcome that measures physical and psychosocial health; 

both of which may be impaired in youth with diabetes (16–18) as well as obesity (6, 8–15). 

However, studies comparing HRQOL between youth with T1DM and T2DM have generally 

shown lower HRQOL among youth with T2DM (16, 17), and several studies suggest youth 

with T1DM have HRQOL similar to their healthy peers (17, 21). Studies among youth with 

obesity have shown a spectrum of results with severely obese youth in tertiary care with 

HRQOL similar to children with cancer (6) but less significant deficits in community-based 

samples (8, 12). In our study, there was greater impairment in psychosocial than physical 

health as described among youth with T2DM in the SEARCH for Diabetes in Youth study 

(17) and for overweight and obese youth in both treatment-seeking and community-based 

samples (6, 8, 9, 12, 13). However, the severity of the deficits we observed was modest in 

comparison to most of these studies and was more similar to that observed for youth with 

T1DM and healthy youth (16, 17, 21). Compared to the study by Belfort et al. using the 

HUI3 in overweight and obese youth, the HUI3 multi-attribute utility we observed was also 

higher by both self-report and parent-proxy (31). Differences in the characteristics of these 

populations may contribute to the observed differences in HRQOL.

Consistent with our findings, several studies have documented an inverse association with 

child’s BMI and overall HRQOL (6, 9, 11, 14, 15) although this relationship has not been 

uniformly observed (13). We also found that even after adjustment for BMI z-score, black 

adolescents reported the greatest impairment in PedsQL SS. A limited number of studies 

have evaluated the relationship between race/ethnicity and HRQOL among obese youth or 

those with T2DM (6, 9, 10, 14, 17) and most have not identified an independent relationship 

(6, 9, 17). Swallen et al. reported a heterogeneous relationship between race/ethnicity and 

measures of HRQOL in adolescents in the National Longitudinal Study of Adolescent 

Health, most notably with higher prevalence of low self-esteem in Hispanic and black 

adolescents and of depression in Hispanic adolescents, both compared to white adolescents 

(10). In contrast to our findings, Fallon et al. found that overweight white adolescents had 

greater deficit in HRQOL in a number of domains compared to black adolescents (14). 

However, the relationship between race/ethnicity and HRQOL may be different in a 

population of youth enriched for T2DM or risk for T2DM such as our study population. The 

SEARCH for Diabetes in Youth study reported that youth with diabetes and race/ethnicity 

other than non-Hispanic white had a higher prevalence of depression (32), which has been 

has been correlated with lower HRQOL (9, 13). While we excluded patients with an 

established history of depression in our study, it is likely that some subjects may still 

experience depressive symptoms. Racial and ethnic disparities in glycemic control have also 

been observed in youth with T2DM, with worse control seen among non-white youth (33). 

Differences in self-management behaviors may contribute to these observed disparities (33) 

and could be consistent with our findings of higher perceived burden of diabetes care among 

parents of non-Hispanic white youth with T2DM.

We found a significant inverse association between the adolescents’ rating of perceived 

family conflict and (1) their overall rating of HRQOL using both the PedsQL and the HUI3 
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and (2) the parents’ rating of HRQOL using the HUI3. In multivariable analysis, family 

conflict remained significantly associated with the adolescents’ PedsQL SS even after 

adjustment for BMI z–score and race/ethnicity. In T1DM, diabetes-specific conflict has been 

linked to poorer adherence to diabetes self-management and glycemic control (34) and to 

lower adolescent and parent-proxy report of HRQOL (21). Among overweight youth, 

Janicke et al. have reported that parental distress can negatively impact HRQOL assessed by 

self- and parent-proxy report (13), and Mellin et al. studied an overweight adolescent 

population and found that higher levels of family connectedness and parental expectations 

and moderate parental monitoring were associated with the lowest levels of psychosocial 

distress (23). In our bivariate analyses, we found that higher parental BMI was associated 

with lower adolescent and parent-proxy assessment of HRQOL with the PedsQL. Although 

we do not have measures of parental distress, parents with worse self-reported health had a 

significantly higher BMI (data not shown). Additional evaluation focusing on parental 

measures is likely needed help to tease apart these findings. Further, the links between 

family conflict and measures of HRQOL are likely multifactorial. While some family 

conflict is natural, addressing family conflict may be a means to improve HRQOL and 

possibly the effectiveness of treatment programs for youth with obesity and T2DM.

Finally, we found weak correlations between the adolescent and parent-proxy assessments 

of HRQOL by the PedsQL and HUI3. One might expect to see some differences in child and 

parent-proxy assessments of HRQOL given the differing contexts in which parents make 

these observations (35). Parent-proxy measures may not serve as direct substitutes for self-

report but rather they may provide additional perspectives (36). A number of studies have 

compared child and parent-proxy reports of HRQOL with the PedsQL in overweight and 

obese youth (9, 11–13) and those with T2DM (16) with most reporting good correlations 

(11–13, 16). In contrast, comparison with the HUI3 in overweight and obese youth has only 

recently been performed in a study by Belfort et al. (31). Belfort et al. reported a higher 

parent-proxy HUI3 utility than self-reported utility among overweight/obese youth (31) in a 

pattern similar to that which we observed in this study. Also similar to our findings, Belfort 

et al. reported single attribute utility scores that were skewed toward a rating of 1 (31) 

suggesting that the HUI3 domains may not fully capture the relevant range of experience for 

this pediatric population (37, 38). Importantly, however, the adolescent and parent-proxy 

HUI3 multi-attribute utilities do provide a measure of health utility in youth with or at risk 

of T2DM. While variability may exist in utilities generated using different methods (39), 

these data can continue to inform the research and development of economic analyses in 

youth (40).

Our study has limitations that merit comment. First, this was a convenience sample and the 

characteristics of the subjects, including the sociodemographic characteristics and the 

exclusion of adolescents with depression or other psychiatric disorders, must be considered 

before generalizing our findings to a clinical population. However, our recruitment across 5 

sites allowed us to recruit a study population with both geographic and sociodemographic 

diversity. Further, while our sample included both youth with T2DM as well as those at risk, 

as we did not identify variation in our findings by the adolescents’ diagnosis, our summary 

results should be applicable to both groups. Second, our measures of family conflict and 

perceived diabetes burden were adapted from previously validated measures (28–30). While 
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they can be compared conceptually to measures of similar constructs in the literature, direct 

correlation with other studies is not possible. Finally, the cross-sectional design of our study 

does not allow us to assign causality to the relationships observed between adolescent and 

parent characteristics and HRQOL. A longitudinal analysis, similar to that performed in 

youth with T1DM (21), may further inform these findings.

Overall, we found that adolescents’ physical functioning is perceived to be more impaired 

by parents than adolescents themselves. However, HRQOL is influenced by contextual 

factors including severity of obesity, comorbid health conditions, race/ethnicity, family 

conflict, and perceived burden of diabetes care. To improve outcomes, family-based 

approaches to treatment and prevention of T2DM may benefit from increased focus on the 

biopsychosocial context, including assessment of family conflict.
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Table 1

Characteristics of Subjects

Adolescent Parent

N= 108 N=107*

Age, yr 15.5 ± 2.0 44.7 ± 8.1

Age at diagnosis, yr 12.8 ± 3.3

BMI, kg/m2 32.5 ± 7.8

BMI z-score 2.2 ± 0.5

BMI Percentile

 <95th 19 (17.6)

 95th to 99th 41 (38.0)

 >99th 48 (44.4)

Race/Ethnicity

 Hispanic (any race) 41 (38.0) 38 (35.5)

 Non-Hispanic White 34 (31.5) 43 (40.2)

 Non-Hispanic Black 22 (20.4) 18 (16.8)

 Other/unknown 11 (10.2) 8 (7.5)

Diagnosis

 Type 2 Diabetes 44 (40.7) 26 (24.3)

 Prediabetes 27 (25.0) 10 (9.4)

 Insulin Resistance 37 (34.3) N/A

Number of Comorbidities†

 None 39 (36.5)

 One 29 (27.1)

 Two or more 39 (36.5)

Family History of Diabetes

 No/Unknown 13 (12.0)

 Yes 95 (88.0)

Education

 Less than high school 22 (20.6)

 High school graduate or GED 25 (23.4)

 Some college or technical school 25 (23.4)

 College graduate or beyond 35 (32.7)

Data are mean ± standard deviation or N (%)

*
One incomplete parent interview.

†
One subject missing data on this variable.

N/A = not available.
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Table 2

Health-Related Quality of Life by Self-Report and Parent-Proxy Report

Adolescent Parent/Guardian Correlation Coefficient

PedsQLa N=107b N=107b

 Summary Score 82.8 ± 10.8 79.4 ± 12.9§ 0.22§

  Physical Health Summary Score 89.7 ± 9.3 81.9 ± 16.0* 0.27‡

  Psychosocial Health Summary Score 79.1 ± 13.3 78.1 ± 13.4 0.15

   School Functioning Scale 73.6 ± 16.9 74.9 ± 19.1 0.24§

   Social Functioning Scale 85.4 ± 15.6 85.5 ± 15.5 0.19§

   Emotional Functioning Scale 78.8 ± 16.2 75.1 ± 15.9 −0.01

Health Utilities Index- Mark 3c

  HUI3 Multi-attribute Utilityd 0.91 (0.80, 1.0) 0.93 (0.78, 1.0) 0.24§

Results presented as mean ± standard deviation or median (interquartile range).

a
PedsQL compared by paired t-test

b
1 Missing child interview, 1 missing parent interview

c
HUI3 compared by Wilcoxon signed rank

d
N=99 child and N=102 parent scores, N=96 dyads

*
p<0.0001

†
p<0.001

‡
p<0.01

§
p<0.05
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