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Abstract

Objectives: The primary objective was to investigate the mediating effects of diabetes
management in the relationship between diabetes symptoms and generic health-related quality of
life (HRQOL) in adolescents and young adults (AYASs) with type 1 diabetes. The secondary
objective explored patient health communication and perceived treatment adherence barriers as
mediators in a serial multiple mediator model.

Methods: The PedsQL 3.2 Diabetes Module 15-item diabetes symptoms summary score, 18-item
diabetes management summary score, and PedsQL 4.0 generic core scales were completed in a
10-site national field test study by 418 AYA aged 13 to 25 years with type 1 diabetes. Diabetes
symptoms and diabetes management were tested for bivariate and multivariate linear associations
with overall generic HRQOL. Mediational analyses were conducted to test the hypothesized
mediating effects of diabetes management as an intervening variable between diabetes symptoms
and generic HRQOL.

Results: The predictive effects of diabetes symptoms on HRQOL were mediated in part by
diabetes management. In predictive analytics models utilizing multiple regression analyses,
demographic and clinical covariates, diabetes symptoms, and diabetes management significantly
accounted for 53% of the variance in generic HRQOL (P < 0.001), demonstrating a large effect
size. Patient health communication and perceived treatment adherence barriers were significant
mediators in an exploratory serial multiple mediator model.

Conclusions: Diabetes management explains in part the effects of diabetes symptoms on
HRQOL in AYA with type 1 diabetes. Patient health communication to healthcare providers and
perceived treatment adherence barriers further explain the mechanism in the relationship between
diabetes symptoms and overall HRQOL.

Keywords

health-related quality of life; patient-reported outcomes; pediatrics; PedsQL; self-management;
symptoms; type 1 diabetes

1| INTRODUCTION

The worldwide prevalence of type 1 diabetes is increasing in children, adolescents, and
young adults.12 Diabetes self-management is a crucial component of overall diabetes care,
and represents a particular challenge during the adolescent and young adult (AYA)
developmental period when competing demands may undermine successful disease control.3
As AYA with type 1 diabetes assume greater responsibility for their health and well-being
between childhood and emerging adulthood, they must also navigate the transition from
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pediatric to adult healthcare providers and settings.* These factors in combination may
undermine the achievement of adequate diabetes management, and may be associated with
less than optimal glycemic control and impaired overall health-related quality of life
(HRQOL).

Patient-reported outcomes (PROSs), including HRQOL and symptom-specific measurement
instruments,® have assumed a greater role in determining the impact of pediatric diseases
and treatments from the perspective of pediatric patients.® Particularly with the advent of the
Food and Drug Administration (FDA) guidelines regarding PROs,’ there has been a
significantly increased emphasis on the integration of PROs with clinical and biological data
in the evaluation of treatment efficacy for chronic health conditions.

Generic (general or non-disease-specific) HRQOL measures provide a common metric on
which to compare interventions both within and across patient groups.® Generic HRQOL is
a multidimensional construct, consisting at the minimum of the physical, psychological
(including emotional and cognitive), and social health dimensions delineated by the World
Health Organization.”® While generic HRQOL measurement instruments enable
comparisons across patient populations and facilitate benchmarking with healthy population
norms, diabetes-specific measurement instruments are essential to understanding symptoms
and problems most relevant for patients with diabetes.10 Further, based on the
conceptualization of disease-specific symptoms and problems as causal indicators of generic
HRQOL, it would be expected that diabetes-specific symptoms and problems would be
significant predictors of impaired generic HRQOL.

Recently, we described the item development and 10-site national field test study for the
PedsQL 3.2 Diabetes Module.12-14 The PedsQL 3.2 Diabetes Module is a revised and
updated version of the PedsQL 3.0 Diabetes Module, the most widely used internationally
validated PRO instrument to measure the diabetes-specific HRQOL of children, adolescents,
and young adults with type 1 or type 2 diabetes.10:15-17 From the factor analysis of the 33
items containedin the PedsQL 3.2 Diabetes Module, two summary scores were empirically
derived as most parsimonious in explaining the factor structure.13.14 Specifically, the
diabetes symptoms summary score and the diabetes management summary score
demonstrated internal consistency reliability and construct validity in type 1 and type 2
diabetes.13:14 Previously, in a predictive analytics model utilizing hierarchical multiple
regression analysis controlling for relevant demographic and clinical covariates, we
demonstrated that the PedsQL diabetes symptoms summary score explained 38% of the
variance in patient-reported generic HRQOL for type 1 diabetes, representing a large effect
size.1® However, to our knowledge, and unique to the present study, no prior research has
investigated patient-reported diabetes management as a mediator in the relationship between
diabetes symptoms and overall generic (non-disease-specific) HRQOL in AYA with type 1
diabetes. The delineation of patient-reported diabetes management mediators derived from a
standardized measurement instrument may facilitate interventions designed to improve
diabetes self-management behaviors and enhance overall generic HRQOL.

To address this significant gap in the empirical literature, the primary objective of the
present study was to investigate the hypothesized mediating effects of diabetes management
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as a mechanism or intervening variable in the relationship between diabetes symptoms and
overall generic HRQOL in AYA with type 1 diabetes. The secondary objective explored
patient health communication and patient perceived treatment adherence barriers as
mediators in a serial multiple mediator model based on a conceptual model previously tested
in pediatric inflammatory bowel disease.19:20

METHODS

Participants and settings

AYA with type 1 diabetes were recruited from 10 clinical sites in the United States for the
PedsQL 3.2 Diabetes Module field test (see Appendix A). Data collection for the field test
took place between July 2015 and June 2017. For the field test study, the inclusion criteria
included physician-diagnosed type 1 or type 2 diabetes, English or Spanish language
speaking and reading ability, and ages 2 to 25 years.1314 The exclusion criteria included
type 1 or type 2 diabetes was not the primary diagnosis, and youth and/or caregivers whose
dominant language was a language other than English or Spanish. All participants for the
present sample completed the English language versions of the PedsQL. Parental informed
consent and patient assent/consent were obtained. The research protocol was approved by
the Institutional Review Board at each site.

Measures

2.2.1| PedsQL diabetes symptoms and diabetes management summary
scores—The 15-item PedsQL diabetes symptoms summary score (eg, “I get shaky”) and
the 18-item PedsQL diabetes management summary score (eg, “It is hard for me to do
everything | need to do to care for my diabetes”) are derived from the PedsQL 3.2 Diabetes
Module, a diabetes-specific HRQOL instrument developed through qualitative and
quantitative methods.1213 The instructions ask how much of a problem each item has been
during the past 7 days utilizing the PedsQL 5-point Likert-type response scale (0 = never a
problem; 1 = almost never a problem; 2 = sometimes a problem; 3 = often a problem; 4 =
almost always a problem). Items are reverse-scored and linearly transformed to a 0 to 100
scale (0 =100, 1 =75, 2 =50, 3 =25, 4 =0), so that lower scores demonstrate more diabetes
symptoms and diabetes management problems and hence lower diabetes-specific HRQOL.
Summary scores are computed as the sum of the items divided by the number of items
answered (this accounts for missing data). If more than 50% of the items in the scale are
missing, the summary score is not computed.?! Although there are other strategies for
imputing missing values, this computation is consistent with previous PedsQL peer-reviewed
publications as well as other well-established HRQOL measures.® For the current study, the
percentage of missing item responses was 0.005% and 0.002% for the diabetes symptoms
summary score and diabetes management summary score, respectively.

2.2.2| PedsQL 4.0 generic core scales—The 23-item PedsQL 4.0 generic core
scales encompass: physical functioning (eight items), emotional functioning (five items),
social functioning (five items), and school functioning (five items).22-24 To create the total
scale score, the mean is computed as the sum of the items divided by the number of items
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answered in the physical, emotional, social, and school functioning scales. The total scale
score measures overall generic HRQOL.22 Higher scores indicate better HRQOL.

2.2.3| PedsQL family information form—Participants completed the PedsQL Family
Information Form which contains demographic information including age, gender, and race/
ethnicity.22

2.2.4|] Hemoglobin Alc—Hemoglobin Alc (HbAlc) values were measured at each
data collection site utilizing standard point-of-care methods (eg, DCA Vantage Analyzer,
Siemens Medical Solutions Diagnostics, Tarrytown, NY, USA). The most recent HbAlc
value from the patient’s medical record was utilized.

2.2.5| Body mass index—Body mass index (BMI) values were calculated from height
and weight measures at each data collection site following the Centers for Disease Control
and Prevention guidelines.2>

Statistical analysis

Pearson product-moment correlation analyses were conducted to test the bivariate
associations between the diabetes symptoms summary score, diabetes management
summary score, and the generic core scales total scale score. Bivariate correlation effect
sizes are designated as small (0.10), medium (0.30), and large (0.50) in magnitude.26
Predictive analytics models utilizing hierarchical multiple regression analyses were
conducted to statistically predict the generic core scales total scale score by the diabetes
symptoms summary score and diabetes management summary score after controlling for
relevant demographic and clinical variables.2” Hierarchical multiple regression analyses
tested the change in the variance accounted for by the diabetes symptoms summary score
(R2 change). In each hierarchical multiple regression analysis predicting the generic core
scales total scale score, gender (coded male = 1, female = 2) was entered in Step 1 as a
demographic covariate and HbAlc and BMI were entered in Step 2 as clinical covariates.
These covariates were included in the multivariate analyses since they were significantly
correlated with the generic core scales total scale score in bivariate analyses. Only covariates
significantly associated with the dependent variable at the bivariate level of analysis were
included in the multivariate analyses. Hierarchical multiple regression analysis is a statistical
approach that isolates the effects of a predictor variable on a criterion variable by controlling
for the influence of covariates.?’

Mediator variables are hypothesized to account in part or fully for the relationship between a
predictor variable and an outcome variable.28:22 The predictor variable is hypothesized to
have a direct effect on the outcome variable, as well as a potentially indirect effect through a
mediator variable. Testing for direct and indirect effects may elucidate the mechanisms
linking predictors to outcomes. We tested the following single mediator conceptual model:
diabetes symptoms —diabetes management — generic HRQOL.

A series of multiple regression analyses were conducted to test the mediation model in
which diabetes management mediated the relationship between diabetes symptoms and
overall generic HRQOL based on the Baron and Kenny conceptual framework.28 To test for
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mediating effects, Baron and Kenny delineated a four-step analytic method. To support
mediation, (1) diabetes symptoms must significantly predict HRQOL (direct effect), (2)
diabetes symptoms must significantly predict diabetes management, (3) diabetes
management must significantly predict HRQOL controlling for diabetes symptoms, and (4)
prediction of HRQOL by diabetes symptoms must be significantly attenuated when the
predictor and proposed mediator are entered simultaneously in the multiple regression
analysis. We report standardized regression coefficients (B) and significance levels for Steps
1 to 3, and R2 change for Step 4. We utilized the Sobel test to determine whether the indirect
effect through the proposed mediator is significantly different from zero.3? Partial mediation
would be demonstrated when diabetes management explains only some of the prediction of
diabetes symptoms on HRQOL. Full mediation would be demonstrated if diabetes
management explained all of the predictive effect of diabetes symptoms on HRQOL.

We report R? values for each of the full models. R? is the percentage of variability in the
outcome variable (HRQOL) explained by the full model (demographic and clinical control
variables, predictor, mediator). R? effect sizes are designated as small (0.02), medium (0.13),
and large (0.26) in magnitude.26 Statistical analyses were conducted using IBM|SPSS
(Armonk, New York, New York).

Additionally, an exploratory factor analysis of the diabetes management summary score was
conducted in order to determine whether the 18 items might be further grouped into item
clusters or “facets”.31 A principal component factor analysis with promax rotation of the 18
items was conducted. Based on recommendations from the measurement literature, we
included items with a factor loading of 0.40 or greater.32 Cronbach’s coefficient alpha was
utilized to determine internal consistency reliability.33 Internal consistency reliabilities of
0.70 or greater are recommended for comparing patient groups, while an internal
consistency reliability criterion of 0.90 is recommended for analyzing individual patient
scores.34

Based on a conceptual model previously tested in pediatric inflammatory bowel disease,19:20
we also tested a more complex serial multiple mediator model3® with patient health
communication and patient perceived treatment adherence barriers as mediators.
Specifically, we tested the following serial multiple mediator model: diabetes symptoms —
patient health communication — perceived treatment adherence barriers — generic
HRQOL.

Finally, we explored a novel conceptual model in which social embarrassment and patient
perceived treatment adherence barriers were tested as mediators in a serial multiple mediator
model. Specifically, we tested the following serial multiple mediator model: diabetes
symptoms — social embarrassment — perceived treatment adherence barriers — generic
HRQOL. Indirect effects were tested utilizing 10 000 bias-corrected bootstrapped resamples
with replacement yielding 95% confidence intervals (Cls). Significant indirect effects are
demonstrated when the 95% Cls do not include zero. These analyses were conducted using
the PROCESS macro for SPSS (processmacro.org) as described in Hayes.36
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3| RESULTS

3.1| Demographic and clinical characteristics

Table 1 contains the demographic and clinical characteristics of the participants. A total of
418 AYA with type 1 diabetes aged 13 to 25 years participated and completed the PedsQL
instruments in the current study.

3.2 | Exploratory factor analysis

As shown in Table Al, the 18 diabetes management items may be further delineated into the
latent constructs labeled “perceived treatment adherence barriers,” “procedural pain,” “social
embarrassment,” “diabetes worry,” and “health communication.” Since the two health
communication items loaded on Factor 3 with three items from the original a priori
“Treatment Adherence Scale,” an additional principal components factor analysis with
promax rotation of the seven items comprising the “perceived treatment adherence barriers”
latent variable was conducted. A single unidimensional factor emerged for these seven items
(column 6 in Table Al).

3.3 | Bivariate correlations between diabetes symptoms and diabetes management with
generic core scales total scale score

Table 2 contains the means, SDs, and bivariate correlations of the diabetes symptoms
summary score, diabetes management summary score, perceived treatment adherence
barriers, procedural pain, social embarrassment, diabetes worry, and health communication
facet/sub-scale scores with the generic core total scale score. All diabetes summary and
facet/subscale scores were significantly correlated with the generic core scales total scale
score (all Ps < 0.001), demonstrating medium to large effect sizes.

3.4 | Mediation analysis predicting generic core scales total scale score

Prior to conducting the hierarchical multiple regression analyses, univariate analyses were
conducted with age, gender, race/ethnicity, HbAlc, BMI, and time since diagnosis with the
generic core total scale score in order to determine which demographic and clinical
covariates to include in the multivariate analyses. HbAlc (r = -0.17, P < 0.001) and BMI (r
=-0.12, P < 0.01) were significantly correlated with the generic core total scale score.
Females demonstrated a lower generic core total scale score than males (80.03 vs 84.62,
respectively, t [416] = 3.51, P < 0.001). Age (r = -0.01, P > 0.05), race/ethnicity (F [4, 411]
=0.26, P > 0.05), and time since diagnosis (r = —0.03, P > 0.05) were not associated with the
generic core total scale score, and consequently were not included as covariates in the
multivariate analyses.

Controlling for the significant univariate covariates (HbAlc, BMI, and gender), diabetes
symptoms significantly predicted HRQOL (B = .65, P < 0.001) and diabetes management (8
= .54, P < 0.001), achieving the first two criteria for mediation. Diabetes management
predicted HRQOL (B = .38, P < 0.001) controlling for diabetes symptoms and the covariates,
supporting the third criterion for mediation. When diabetes symptoms and diabetes
management were simultaneously entered into the multiple regression analysis predicting
HRQOL, the percentage of variance accounted for by diabetes symptoms was attenuated in
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predicting HRQOL (R? = .38, P < 0.001 vs R? = .13, P < 0.001), meeting the criteria for
partial mediation. The Sobel test indicated that the indirect effect of diabetes symptoms on
HRQOL was significantly different from zero (Sobel test statistic = 7.04, P < 0.001).
Indirect effects were additionally tested utilizing 10 000 bias-corrected bootstrapped
resamples with replacement yielding 95% Cls that did not include zero (.1248, .2205). Thus,
diabetes symptoms had both direct and indirect effects on overall generic HRQOL, with the
indirect effect partially mediated by diabetes management. The full model accounted for
53% of the variance in overall generic HRQOL, demonstrating a large effect size.

Serial multiple mediator models predicting HRQOL

Controlling for the significant univariate covariates (HbAlc, BMI, and gender), the serial
multiple mediator model for the diabetes symptoms predictor variable demonstrated that the
total indirect effect on HRQOL as estimated by the sum of the indirect effects for patient
health communication and perceived treatment adherence barriers was .1466, and different
from zero as determined by the bias-corrected bootstrap 95% Cls that were above zero (.
1007, .1989). Within the serial multiple mediator model, patient health communication and
perceived treatment adherence barriers Cls did not contain zero (.0544, .1592; .1493, .3165,
respectively), and together demonstrated serial indirect effects (.0289, 95% CI: .0156, .0486)
for the mediator model: diabetes symptoms — patient health communication — perceived
treatment adherence barriers — HRQOL. The full serial multiple mediator model for
diabetes symptoms accounted for 53% of the variance in HRQOL (P < 0.001),
demonstrating a large effect size.

Controlling for the significant univariate covariates (HbAlc, BMI, and gender), the serial
multiple mediator model for the diabetes symptoms predictor variable demonstrated that the
total indirect effect on HRQOL as estimated by the sum of the indirect effects for social
embarrassment and perceived treatment adherence barriers was .1218, and different from
zero as determined by the bias-corrected bootstrap 95% Cls that were above zero (.0834, .
1664). Within the serial multiple mediator model, social embarrassment and perceived
treatment adherence barriers Cls did not contain zero (.0227, .1365; .1738, .3403,
respectively), and together demonstrated serial indirect effects (.0168, 95% CI: .0084, .0304)
for the mediator model: diabetes symptoms — social embarrassment — perceived
treatment adherence barriers — HRQOL. The full serial multiple mediator model for
diabetes symptoms accounted for 52% of the variance in HRQOL (P < 0.001),
demonstrating a large effect size.

DISCUSSION

The findings demonstrate that diabetes management partially mediates the relationship
between diabetes symptoms and overall generic HRQOL. The mediation model accounted
for 53% of the variance in HRQOL, reflecting a large effect size. When patient health
communication and perceived treatment adherence barriers were tested within the serial
multiple mediator model, the percentage of the variance accounted for in HRQOL was also
53%. Lastly, we explored a serial multiple mediator model in which social embarrassment
and perceived treatment adherence barriers were tested as mediators, again demonstrating a
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large effect size with 52% of the variance in overall generic HRQOL accounted for in the
model.

These findings highlight the relevance of measuring diabetes symptom burden in AYA with
type 1 diabetes in addition to measuring HbAlc as the primary outcome variable in diabetes
clinical trials. After controlling for HbAlc, BMI, and gender, diabetes symptoms
significantly predicted 38% of the variance in overall generic HRQOL. Testing for direct and
indirect effects further elucidated the mechanism linking diabetes symptoms to overall
generic HRQOL. By conducting the exploratory factor analysis of the diabetes management
summary score in AYA with type 1 diabetes, facets, or subscales were additionally identified
that potentially further clarify the intervening mechanism.

Identifying health communication, social embarrassment, and perceived treatment adherence
barriers in the serial multiple mediator models provides more specific targets for
interventions designed to ameliorate impaired HRQOL in AYA with type 1 diabetes. The
present study findings indicate that patient health communication and social embarrassment
may influence both perceived treatment adherence barriers and overall generic HRQOL
serially. That is, patient health communication and social embarrassment in separate serial
multiple mediator models had direct effects on patient perceived treatment adherence
barriers, and sequentially overall HRQOL. The direct effects of patient health
communication on perceived treatment adherence barriers suggests that health
communication with health-care providers may be helpful in discussing strategies for
overcoming perceived barriers to treatment adherence. Across multiple chronic health
conditions, doctor-patient communication has been found to improve patient satisfaction,
treatment adherence, and health outcomes.3 For instance, healthcare providers and patients
can mutually identify a set of priorities to discuss at a visit, and in a non-judgmental manner,
healthcare providers can suggest strategies for addressing these priorities in a collaborative
way.38 The finding from the serial multiple mediator model that social embarrassment
predicted perceived treatment adherence barriers is consistent with the literature in which
individuals with diabetes report social stigma associated with their diabetes and diabetes
treatment, which may undermine their attempts to treat their diabetes in social, school, or
work environments.39 Interventions to encourage AYA with type 1 diabetes to share their
health experiences with their healthy peers may be a useful focus for future research.4? This
may include an openness about their diabetes diagnosis, symptoms and management with
their classmates in the school setting.#! Finally, perceived treatment adherence barriers may
be targeted directly for self-management strategies designed to improve overall HRQOL in
AYA with type 1 diabetes who are experiencing diabetes symptoms.42

The present study has several strengths, including the relatively large overall sample size,
and the nationwide representation of the participants. Limitations include the lack of
information on families who chose not to participate. An additional limitation was the lack
of a central laboratory for HbAlc measurement across the sites, although the majority of the
sites utilized the same measurement approach. Lastly, the cross-sectional design limits
directionality assumptions in statistical prediction. Longitudinal research will be necessary
to determine the directionality of the variables tested in the conceptual models.
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In conclusion, patient health communication, social embarrassment, and perceived treatment
adherence barriers represent mediators in the link between diabetes symptoms and overall
generic HRQOL in AYA with type 1 diabetes. These predictive analytics models testing both
the direct and indirect effects of diabetes symptoms on overall generic HRQOL may serve a
hypothesis generating function for future intervention research for AYA with type 1 diabetes.
Interventions directed toward several of the mediators in the serial multiple mediator models
may enhance the overall treatment effect of a multicomponent intervention designed to
improve HRQOL in AYA with type 1 diabetes.
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APPENDIX A

PEDIATRIC QUALITY OF LIFE INVENTORY (PEDSQL) 3.2 DIABETES
MODULE TESTING STUDY CONSORTIUM

The PedsQL 3.2 Diabetes Module Testing Study Consortium sites include a Network and
Statistical Center at the Center for Health Systems & Design, Colleges of Architecture and
Medicine, Texas A&M University, College Station, TX (PI: James W. Varni, PhD), and 10
primary research data collection sites: Department of Pediatrics, Mailman Center for Child
Development, University of Miami Miller School of Medicine, Miami, FL; (PI: Alan M.
Delamater, PhD); Division of Pediatric Endocrinology and Diabetes, Stanford University
School of Medicine, Stanford, CA (PI: Korey K. Hood, PhD); Department of Pediatrics,
Division of Endocrinology, University of Texas Southwestern Medical Center, Dallas, TX
(Pls: Ellen K. Grishman, MD, Melissa A. Faith, PhD, ABPP); Center for Endocrinology,
Diabetes, & Metabolism, Children’s Hospital Los Angeles, Los Angeles, CA (Pls: Jennifer
K. Raymond, MD, MCR, Nancy T. Chang, PhD, MSN, FNP); Department of Pediatrics,
Barbara Davis Center for Diabetes, University of Colorado Denver, Denver, CO (PI:
Kimberly A. Driscoll, PhD); The Madison Clinic for Pediatric Diabetes and Department of
Pediatrics, Division of Endocrinology, University of California San Francisco, San
Francisco, CA (PI: Jenise C. Wong, MD, PhD); Seattle Children’s Research Institute,
Seattle, WA (PI: Joyce P. Yi-Frazier, PhD); Department of Pediatrics, Division of
Endocrinology and Division of Behavioral Medicine and Clinical Psychology, Cincinnati
Children’s Hospital Medical Center, University of Cincinnati College of Medicing,
Cincinnati, OH (PlIs: Sarah D. Corathers, MD, Jessica C. Kichler, PhD, CDE); Department
of Pediatrics, Division of Pediatric Endocrinology, Ann and Robert H. Lurie Children’s
Hospital of Chicago, Northwestern University Feinberg School of Medicine, Chicago, IL
(PI: Jennifer L. Miller, MD); Cook Children’s Medical Center, Fort Worth, TX (PI: Don P.
Wilson, MD)
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Factor loadings of the 18 items of the PedsQL diabetes management summary score for
adolescents and young adults with type 1 diabetes

A priori scales

Treatment barriers

Treatment adherence

Worry

Communication

Items

It hurts to get my finger pricked
It hurts to get insulin shots

| am embarrassed by my diabetes
treatment

My parents and | argue about my
diabetes care

It is hard for me to do everything | need
to do to care for my diabetes

It is hard for me to take blood glucose
tests

It is hard for me to take insulin shots
It is hard for me to exercise or do sports

Itis hard for me to keep track of
carbohydrates

It is hard for me to carry a fast-acting
carbohydrate

It is hard for me to snack when | go
“low”

I worry about going “low”
I worry about going “high”

I worry about long-term complications
from diabetes

It is hard for me to tell the doctors and
nurses how | feel

It is hard for me to ask the doctors and
nurses questions

It is hard for me to explain my illness to
other people

| am embarrassed about having diabetes

Factor structure

1

0.91

0.75

0.90

2

0.54

0.89

0.78

0.48

3

0.56

0.62

0.54

0.77
0.86
0.70

0.89
0.80

Per ceived

treatment

adherence
barriers

0.79

0.77

0.78
0.57
0.69

0.62

0.49

Factor loadings less than 0.40 are not included. — indicates item did not load on a factor. Factor loadings in bold represent
perceived treatment adherence barriers items. See text for details.

Hypothesized latent variables: Factor 1 = social embarrassment; Factors 2 and 3 = perceived treatment adherence barriers,
except two items measuring health communication for Factor 3; Factor 4 = diabetes worry; Factor 5 = procedural pain.

Abbreviations:
AYA

FDA

HbAlc

adolescent and young adult

Food and Drug Administration

hemoglobin Alc (glycated hemoglobin)
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HRQOL health-related quality of life
PedsQL pediatric quality of life inventory
PRO patient-reported outcome
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TABLE 1

Demographic and clinical characteristics of participants

Characteristics n (%) or mean (SD)
Total number 418
Age 16.3 (2.2)
Gender
Male 210 (50.2%)
Female 208 (49.8%)

Race/ethnicity
White non-Hispanic 265 (63.7%)
Hispanic 52 (12.5%)
Black non-Hispanic 61 (14.7%)
Asian/Pacific islander 5 (1.2%)

Other 33 (7.9%)
Diabetes duration (y) 6.3 (4.1)
HbA1c (%) 8.9 (2.1)
BMI (kg/m?) 24.1(6.6)

Abbreviation: BMI, body mass index. Subgroup sample sizes may differ given missing data.
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