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ABSTRACT

Assessing health-related quality of life (HRQOL) in children with chronic
ilinesses like diabetes is a growing area in pediatric psychology. Doing so across ethnic
groups is important given the increased risk of diabetes to ethnic minority groups,
particularly Hispanics. The psychometric properties of the self- and parent-proxy
reports of the U.S. English version of the PedsQL 3.2 Diabetes Module (PedsQL 3.2
DM) were examined. Exploratory factor analyses supported a single-factor solution for
the self- and parent-proxy reports, regardless of ethnicity. Moderate agreement was
found between children’s ratings of their diabetes-specific HRQOL and their caregivers’
ratings of their children’s diabetes-specific HRQOL for the total sample, regardless of
ethnicity, and for Hispanics. Self- and parent-reported diabetes-specific HRQOL did not
vary according to ethnicity (non-Hispanic or Hispanic). Poorer glycemic control was
associated with poorer diabetes-specific HRQOL for the total sample, regardless of
ethnicity. The strength of this relationship was not significantly different based on
ethnicity (non-Hispanic or Hispanic). Insufficient sample sizes did not permit
comparisons across type of diabetes or language of the measure. Future studies should
examine the generalizability of these findings to children with type 2 diabetes and those
who complete the PedsQL 3.2 DM in Spanish, especially given the rise in the incidence
of children with type 2 diabetes and the continued growth of the Spanish-speaking
population in the United States. The PedsQL 3.2 DM offers a brief way to examine
diabetes-specific HRQOL in youth and provide tailored interventions to improve

physical and mental health outcomes.
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CHAPTER |
INTRODUCTION

Quality of life (QOL) refers to an individual’s perception of life within the
numerous systems (e.g., individual, family, school, workplace, community, etc.) in
which he or she lives and how that perception relates to his or her belief system, personal
fulfillment, and goal attainment. More far-reaching than one’s psychosocial adjustment,
examining QOL involves taking a comprehensive look at the interaction of multiple
factors that may combine to affect one’s physical, social, emotional, mental, and
spiritual well-being. Improving QOL by making adjustments to one or multiple of the
systems in which an individual is involved can promote greater life satisfaction and can
have positive carryover effects into other domains that were not initially targeted. A
subset of QOL is health-related quality of life (HRQOL) that specifically involves an
individual’s health status and the impact of the systems in which the individual is
involved on his or her health status. Systems that do not impact an individual’s health
status are not areas of focus in HRQOL. Physical and mental illness can have extensive
implications beyond the reach of the symptoms that warrant a diagnosis in the first place,
making examining HRQOL important to improving one’s overall health status in order
to target areas for improvement that may not have been considered in a clinician’s initial
treatment plan.

One illness that has been the focus of HRQOL research has been diabetes. The
Centers for Disease Control and Prevention (CDC, 2014) estimated that approximately

208,000 individuals under the age of 20 had diabetes (either type 1 or type 2) in 2012.



Between 2001 and 2009, there were significant increases in the number of youth with
both type 1 and type 2 diabetes across sexes, across ages, and in white, black, and
Hispanic youth (Dabelea et al., 2014). Higher HbAlc values, a frequently used
biological indicator of blood glucose levels/glycemic control/how well one’s diabetes is
being controlled, have been shown to be associated with lower levels of HRQOL, in
children with type 1 diabetes (Frgisland et al., 2013; Ingerski, Laffel, Drotar, Repaske, &
Hood, 2010; Juvenile Diabetes Research Foundation Continuous Glucose Monitoring
Study Group [JDRF CGM Study Group], 2010; Kalyva, Malakonaki, Eiser, &
Mamoulakis, 2011; Lawrence et al., 2012; Malik & Koot, 2009; Nansel et al., 2008;
Naughton et al., 2008; Reid et al., 2013; Tahirovi¢, Toromanovi¢, Tahirovié, Begié, &
Varni, 2012; van Bussel et al., 2013; Varni et al., 2003; Varni et al., 2013). More
specifically, poor levels of glycemic control in children with type 1 and 2 diabetes have
been associated with struggles with coping with and managing the disease, depression,
and anxiety, all dimensions that attempt to be captured and measured by HRQOL
instruments (Hassan, Loar, Anderson, & Heptulla, 2006; Ingerski et al., 2010; Lawrence
etal., 2012; Malik & Koot, 2009; Naughton et al., 2008; Varni et al., 2003). Children
from ethnic minority backgrounds with type 1 or type 2 diabetes have been found to
have significantly poorer rates of glycemic control when compared to their white peers
(Petitti et al., 2009). Yet when children and adolescents can effectively manage their
diabetes, they can also enjoy HRQOL levels similar to those of their peers without

diabetes (Stahl et al., 2012).



As Dabelea et al. (2014) and Petitti et al. (2009) pointed out, diabetes and its
ramifications are not limited to a specific ethnic demographic. This is particularly
concerning for Hispanic youth. In 2013, nearly 25% of the children in the U.S. were
Hispanic and by 2050, that proportion is expected to increase to more than one-third
(Federal Interagency Forum on Child and Family Statistics, 2014). While most Hispanic
children speak English well, over half of Hispanic children have a parent who does not
speak English well (Murphey, Guzman, & Torres, 2014). Diabetes-related HRQOL has
been investigated in English-speaking populations and other language groups, but there
is a dearth of evidence regarding the reliability and validity of diabetes-specific HRQOL
measures in Spanish, despite the risk factors associated with being Hispanic and having
diabetes. Combined with the fact that fewer Hispanic children have health insurance
than their black and white peers, the health implications grow in significance with the
knowledge that Hispanics may not have access to the same level of care as their peers
(Murphey et al., 2014). Casagrande and Cowie (2012) found that Hispanics’ reduced
access to health insurance relative to their counterparts from other ethnic groups also
holds true in an adult population with diabetes. And even when children do have
insurance, children and adolescents with diabetes on Medicaid/public insurance have
been shown to have poorer HRQOL and increases in HbAlc levels (Hood et al., 2014;
Jacobsen, Black, Li, Reynolds, & Lawrence, 2014; Naughton et al., 2008). Given the
increase in the incidence of both type 1 and type 2 diabetes in youth of all ages and
ethnicities, the relation between glycemic control and HRQOL, and the health care

disparities among those from ethnic minorities and non-English-speaking backgrounds,



accurately assessing the areas of life affected by diabetes in children of various ethnic
and language backgrounds is necessary to improve treatment outcomes in all areas.

The purpose of this study is to field test and thereby verify the reliability and
validity of the U.S. English and U.S. Spanish versions of one such HRQOL instrument,
the PedsQL 3.2 Diabetes Module (PedsQL 3.2 DM), in children and adolescents ages 2-
18 with either type 1 or type 2 diabetes and their caregivers. The updated version of the
PedsQL Diabetes Module and current focus of this project, the PedsQL 3.2 DM, is
designed to capture aspects related to the HRQOL of individuals with diabetes across a
large age range that includes adults and across a large range of time since diagnosis
(Varni et al., 2013).

The following research questions will be addressed in this study.

1) Do the self-report and parent proxy-report of the U.S. English version of
PedsQL 3.2 DM measure the five domains of diabetes-specific HRQOL in
children with diabetes put forth by Varni et al. (2013)? Is the same factor
structure present for type 1 and type 2 diabetes within each rater subgroup
(self and parent proxy)? Is the same factor structure present for the U.S.
English version and U.S. Spanish version within each rater subgroup (self
and parent proxy)? Is the same factor structure present for non-Hispanic and
Hispanic children within each rater subgroup (self and parent proxy)? It is
hypothesized that a five-factor structure will not be supported, regardless of
the rater (self or parent proxy), the type of diabetes (type 1 or type 2), the

language of the measure (U.S. English or U.S. Spanish), or the ethnicity of



2)

3)

the children (non-Hispanic or Hispanic) and that a one-factor structure will be
supported instead. Nansel et al.’s (2008) and Lawrence et al.’s (2012)
analyses of the factor structure of the previous version of the PedsQL
Diabetes Module support a one-factor structure.

Are children’s overall ratings of their own diabetes-specific HRQOL in
agreement with their caregiver’s ratings of their children’s HRQOL? Does
the strength of this agreement change for children with type 1 or type 2
diabetes? Does the strength of this agreement change between the U.S.
English version and the U.S. Spanish version? Does the strength of this
agreement change between non-Hispanic and Hispanic children? It is
hypothesized that children’s overall ratings of their own diabetes-specific
HRQOL and their caregivers’ ratings of their children’s diabetes-specific
HRQOL will reflect moderate agreement, according to Landis and Koch’s
(1977) guidelines. It is hypothesized that the strength of the agreement will
not be significantly different regardless of the type of diabetes, the language
of the measure, or the ethnicity of the children. Abdul-Rasoul, AlOtaibi,
AlMahdi, and AlKandari (2012) found moderate agreement (ICC =.51)
when using ICCs to determine the level of agreement between the child and
caregiver during the validation of the PedsQL 3.0 Diabetes Module (PedsQL
3.0 DM) in Arabic.

Is diabetes-specific HRQOL within each rater subgroup (self and parent

proxy) significantly different based on the type of diabetes, the language of



4)

the measure, or the ethnicity of the children? It is hypothesized that children
with type 2 diabetes will have lower diabetes-specific HRQOL than children
with type 1 diabetes, within each rater subgroup (self and parent proxy),
similar to the findings of Naughton et al. (2008) and Varni et al. (2003). It is
hypothesized that there will be no significant difference in the HRQOL of
children who completed the U.S. English version of the measure and those
who completed U.S. Spanish version of the measure, within each rater
subgroup (self and parent proxy), as there is no current evidence to suggest
otherwise. It is hypothesized that there will be no significant difference in
the HRQOL of children who are Hispanic and those who are not Hispanic,
within each rater subgroup (self and parent proxy), similar to the findings of
Rhodes et al. (2012).

Is children’s glycemic control, as measured by HbA1c levels, correlated with
diabetes-specific HRQOL, as reported by both of the raters? Is the strength
of this relation significantly different for children with type 1 vs. type 2
diabetes, within each rater subgroup (self and parent proxy)? Is the strength
of this relation significantly different for those who completed the U.S.
English version of the measure vs. those who completed the U.S. Spanish
version of the measure, within each rater subgroup (self and parent proxy)?
Is the strength of this relation significantly different for non-Hispanic
children vs. Hispanic children, within each rater subgroup (self and parent

proxy)? It is hypothesized that children’s glycemic control, as measured by



HbA1c levels, will be significantly inversely correlated with diabetes-specific
HRQOL, within each rater subgroup (self and parent proxy), regardless of the
type of diabetes, the language of the measure, or the ethnicity of the children.
That is to say, children with better glycemic control, as indicated by lower
HbA1c levels, will have higher diabetes-specific HRQOL, within each rater
subgroup (self and parent proxy), similar to the findings of Frgisland et al.
(2013); Ingerski et al. (2010); JDRF CGM Study Group (2010); Kalyva et al.
(2011); Lawrence et al. (2012); Malik & Koot, (2009); Nansel et al. (2008);
Naughton et al. (2008); Reid et al., 2013; Tahirovi¢ et al. (2012); van Bussel
et al. (2013); Varni et al. (2003); Varni et al. (2013). It is hypothesized that
the strength of these relations will not differ based on the type of diabetes, the
language of administration, or the ethnicity of the children, as the current
evidence does not suggest otherwise.
Clinical Significance
Measuring and improving HRQOL in adults with chronic illness has been
common practice and is becoming increasingly important in the fields of pediatrics and
pediatric psychology (Varni, Burwinkle, & Lane, 2005). Although children and
adolescents with diabetes fare much better physically than they did 50 years ago, the
burden of care for children and families with regard to managing the disease has
remained the same and increased in some instances (Fairchild, 2015). An illness such as
diabetes has the potential to shape or alter a child’s perception of his or her life by not

only affecting the child’s physical health but by also affecting other aspects of the



child’s life such as psychological health, relationships, self-worth, and the ability to
participate in activities that had been a normal part of that child’s life. Being able to
capture how HRQOL is affected in the presence of an illness allows psychologists and
physicians to better understand the ramifications of that illness. Interventions can be
implemented that not only treat the presenting illness but that also work to improve other
aspects of life affected by the illness in a more cost-effective, tailored, and efficacious

manner.



CHAPTER II
LITERATURE REVIEW
Health-related Quality of Life

Broadly speaking, QOL refers to “an individual’s perception of their position in
life in the context of the culture and value systems in which they live and in relation to
their goals, expectations, standards and concerns” (World Health Organization, 1993, p.
2). HRQOL has been defined as dimensions of quality of life specifically related to an
individual’s health status, such as psychological adjustment and functional status,
exclusive of the impact of the other systems in which the individual may be involved
(Ferrans, Zerwic, Wilbur, & Larson, 2005; Wilson & Cleary, 1995). In a recent review
of the literature involving the measurement of HRQOL, Bakas et al. (2012) found the
three most referenced HRQOL theoretical models were those of Wilson and Cleary
(1995), Ferrans et al. (2005), and the World Health Organization (2007).

Although these three models were most consistently used, in reviewing the
literature related to HRQOL, Bakas et al. noted that there were a variety of similarly
defined terms used when speaking about HRQOL, making comparisons of the concept
of HRQOL across studies difficult. Bakas et al. also added that researchers may be
defaulting to these three models simply because a better alternative does not currently
exist. With that being said, Bakas et al. recommended that researchers and clinicians use
Ferrans et al.’s (2005) model when measuring HRQOL and that disease-specific

measures of HRQOL could be developed within this framework.



World Health Organization’s 1993 recommendations

Prior to the development of its most recent QOL model, the World Health
Organization (WHO) met in 1993 to determine how QOL should be assessed in children.
The term HRQOL was not specifically discussed, but the proceedings of the meeting
reflected the theme of physical wellness, the lack thereof, and the roles they play in
one’s QOL. The WHO did not develop a specific QOL measure as a result of this
meeting but rather explored the various components that could be incorporated in a QOL
measure. The WHO first decided that a QOL measure should be able to assess QOL in
both healthy and sick children and should have a child-centered emphasis. The WHO
went on to say that a person’s QOL can be impacted by numerous interacting factors,
from one’s physical health to one’s social standing to one’s relationships, and that a
QOL measurement tool “should explore a broad range of issues relating to a person’s
personal and social life and should concentrate on how these person’s feel about
themselves and their position in life” (p. 2).

At the time, the WHO organization voiced concerns that a child’s self-report of
his or her quality of life may be invalid and thus advocated for a caregiver proxy report
in addition to the child self-report. The WHO added that a caregiver proxy report would
also be helpful for those children who were too young to report on their QOL or who had
cognitive deficits that prevented them from accurately reporting their QOL. They also
noted that QOL may vary as children age, making age-specific measurements necessary.
The WHO supported QOL measurements that could be used across cultures, that had

“generic core and specific modules” (p. 3), and that took a strengths-based approach to
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health rather than a deficits-based approach that only focused on the problems associated
with one’s health. Some of the domains that the WHO thought could be assessed by a
QOL measure included “family/social relations, physical function, psychological
(internal), physical appearance, psychosocial relations to social and material
environment, and environment” (p. 4). As seen in these suggested domains, the WHO’s
conceptualization of QOL was broader in its scope and tapped into more areas beyond
those immediately associated with an individual’s health status. Notwithstanding the
breadth, many of the suggestions regarding how QOL should be assessed have been
incorporated into the battery of measures that are the subject of the present study.

Wilson and Cleary’s model

Rather than simply describing areas related to HRQOL, Wilson and Cleary
(1995) sought to define a causal, more linear relation between these areas. Though they
did acknowledge that the relation among the areas they defined is not always linear, they
still attempted to conceptualize HRQOL as the result of a series of causal relations,
moving from the micro level of the cell to the macro level, and involving the interaction
between the individual and various systems. Biological and physiological factors impact
HRQOL at the most basic level in Wilson and Cleary’s model. Changes in these areas
are frequently measured (e.g., blood pressure, cholesterol, lung functioning, etc.) as
assessments of one’s health status and affect HRQOL at the most basic level within an
individual - the cell level.

Biological and physiological factors are then related to the manifestation or lack

thereof of symptoms in an individual, the next domain in Wilson and Cleary’s model.
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Wilson and Cleary define a symptom as the “perception of an abnormal physical,
emotional, or cognitive state” (p. 61). Symptoms of an illness affect an individual’s
HRQOL beyond the cell level and more at the level of the individual as a whole.
Although Wilson and Cleary try to establish a causal link between the levels of their
model, they acknowledge that research is inconsistent regarding the relation between
biological and physiological factors and the reporting of physical and/or psychological
symptoms. At this level of their model, Wilson and Cleary also note that environmental
variables and nonphysical components of the individual also impact the reporting of
symptoms, their relation to the presence of biological and physiological factors, and their
impact on HRQOL.

Functional status, an individual’s ability to complete certain tasks, follows
symptom status in Wilson and Cleary’s model. An individual’s symptom status is
thought to cause changes in an individual’s functional status, such that with increasing
symptomatology, an individual’s functional status would decrease, given no additional
supports within that person’s environment and no additional motivation within the
individual. Wilson and Cleary note this direct relation between symptom status and
functional status may be mitigated if a person is motivated to continue to function as
normal and/or has other people and/or community resources to help maintain normal
levels of functioning. Changes in functional status affect the individual beyond the
person-level and more on the level of the individual’s ability to live up to his/her
potential within the environment. Wilson and Cleary theorize that symptom status

would mediate the relation between the biological and physiological factors and
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functional status. In turn, measuring changes in biological and physiological variables,
symptomatology, and functional status are key to understanding an individual’s overall
HRQOL, as they are distinct but related aspects of HRQOL that can all impact an
individual’s health status.

General health perceptions follow functional status in Wilson and Cleary’s
model. General health perceptions represent the combination of biological and
physiological factors, symptom status, and functional status in addition to mental health
status. Unlike the previous three levels within the model, general health perceptions are
measured subjectively. Wilson and Cleary add that psychological and social supports
within an individual’s environment in addition to the individual’s value system will also
impact an individual’s general health perceptions but not directly as with the three
previous levels of the model. The final level of Wilson and Cleary’s model is overall
quality of life. The definition of overall quality of life within their model closely
resembles the definition provided by the WHO in 1993 and recognizes the impact of
other non-health-related factors.

Overall, Wilson and Cleary believe that HRQOL must be understood as the
causal relation among the five aforementioned variables. Understanding how each level
of their model directly affects the subsequent levels will help clinicians involved in
various aspects of individuals’ healthcare better tailor interventions at one or multiple
levels of the model to improve HRQOL. Consequently, assessments of HRQOL should
strive to measure all five of the areas described and the magnitude of their effect on an

individual’s overall HRQOL.
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Ferrans, Zerwic, Wilbur, and Larson’s model

One of the criticisms of Wilson and Cleary’s (1995) model was that the
individual and environmental factors that potentially affect the impact of the five
variables within their linear model were poorly defined. Ferrans et al. (2005) preserved
the five areas defined by Wilson and Cleary and also cited examples of what measures
have been used to assess each of the five domains. Although Wilson and Cleary posited
that individual and environmental factors did not influence the first level of the model,
the biological/physiological variables, Ferrans et al. modified Wilson and Cleary’s
model to suggest that individual and environmental factors impact all five levels
associated with HRQOL. With this addition, they also eliminated the unique effect of
non-health related factors on overall quality of life in Wilson and Cleary’s model. By
clarifying the influence of the individual and environmental factors on the five
dimensions of the model, Ferrans et al. felt this component was superfluous.

Ferrans et al. defined individual factors as those “demographic, developmental,
psychological, and biological factors that influence health outcomes” (p. 337).
Demographic factors include an individual’s sex, age, and ethnicity, for instance, that
may put that individual at higher risk for certain illnesses. Developmental factors
capture an individual’s behaviors characteristic of a certain stage of development or
developmental status. For example, adolescents engage in risky behaviors, elevating
their chances of acquiring certain illnesses. Psychological factors include an
individual’s motivation, emotional response patterns, and the individual’s beliefs and

attitudes toward illness. An example of biological factors includes family history of
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certain illnesses. Environmental factors with the Ferrans et al. are comprised of social
and physical factors. Social factors include the interpersonal interactions with groups
like family and friends that affect an individual’s health status. Physical factors include
aspects of settings like the home, the neighborhood, and the work environment that can
affect an individual’s health status.

World Health Organization’s 2007 model

In 2007, the WHO published the World Health Organization International
Classification of Functioning, Disability, and Health (WHO ICF) as an update to their
previous health status models (as cited in Bakas et al., 2012). Although the WHO ICF is
divided into two parts, the first part dealing with disabilities and related functioning and
the second part dealing with broader contextual factors that can impact health, it is a
model that can be applied beyond HRQOL. The WHO ICF can also be used to describe
health not only at the individual level, but also at the societal and cultural level. In
contrast, the models proposed by Wilson and Cleary (1995) and Ferrans et al. (2005)
have greater utility describing HRQOL at the individual level.

Health-related quality of life in children

Until recently, assessing HRQOL has been an effective practice mostly used in
adult populations. But like adults, children also experience effects of illness beyond the
physical symptoms for which they are being treated. Thus, HRQOL research is an area
of great import and interest in the child and adolescent population in order to influence
legislation at the policy level, structure treatment guidelines for a specific illness, and

improve individual child outcomes (Matza, Swensen, Flood, Secnik, & Leidy, 2004).
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Nearly half of physicians who received results of a patient’s HRQOL inventory used the
results to change therapy and almost all of the physicians who used the inventories found
them helpful and precise (Rubenstein et al., 1989). HRQOL measures also represent a
shorter alternative to longer measures of a patient’s functioning that can be more quickly
completed in the context of a physician’s office, while offering additional insight into
how a patient’s functioning is directly related to his or her illness (Nelson, Landgraf,
Hays, Wasson, & Kirk, 1990). In adults, measuring HRQOL has been shown to
facilitate communication between the physician and patient and allow topics related to
the patient’s illness to be discussed that otherwise would not have been introduced by
the physician (Varni et al., 2005). Varni, Burwinkle, and Lane (2005) have argued that
using HRQOL measures in pediatric practice can help children and parents communicate
their areas of need related to multiple aspects of life affected by the child’s illness.
Similar to what has been shown in HRQOL research with adults, assessing for HRQOL
in children can help discover comorbid psychological and functional difficulties. This
extensive and comprehensive reach of clinical assessment and care is a distinctive
feature and advantage of measuring HRQOL as opposed to only capturing physiological
indicators of disease status and changing treatment accordingly (Varni et al., 2005).

Measuring health-related quality of life in children

When assessing HRQOL in children, it is important that the measures are short,
valid, and reliable; easy-to-use and easy-to-score; and able to capture significant changes
in child outcomes (Varni et al., 2005). Matza et al. (2004) added that HRQOL measures

for children and adolescents should be able to capture their levels of functioning in the
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various systems in which they operate (e.g., family, school, peer, etc.). In line with the
WHO’s (1993) recommendations, Matza et al. (2004) and Varni et al. (2005) advocate
for the use of a general, non-disease-specific HRQOL measure used in conjunction with
a disease-specific module. The general HRQOL measure allows for HRQOL
comparisons between healthy and sick children in addition to comparisons among
children and adolescents with different ilinesses. The disease-specific measure offers
information about how aspects of the specific illness in question affects the child and
may better capture clinical changes specific to that iliness. Both Matza et al. (2004) and
Varni et al. (2005) conclude that the research is mixed regarding the accuracy of a self-
report of HRQOL as opposed to a parent proxy-report of HRQOL, suggesting that
capturing both when possible may be the most comprehensive choice when determining
treatment conceptualization and changes.

Using the existing theoretical models and recommendations for how HRQOL
should be measured in children, a variety of measures have been developed that have
been shown to measure varying aspects of HRQOL. Kenzik, Tuli, Revicki, Shenkman,
and Huang (2014) compared the non- disease-specific parent-proxy versions of the CHIP
(Starfield et al., 1995), the KIDSCREEN-52 (Ravens-Sieberer et al., 2005), the KINDL
(Ravens-Sieberer & Bullinger, 1998), and the PedsQL (Varni, Seid, & Rode, 1999). The
PedsQL was the shortest and the KIDSCREEN-52 was the longest. The KINDL and
CHIP included questions outside of the domains of physical, emotional, social, and
school functioning, related to financial stability, levels of independence and self-

sufficiency, including levels of resiliency, and avoidance behaviors. After administering
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all of the measures to nearly 900 caregivers over the phone, Kenzik et al. found that the
KIDSCREEN-52 had the best structural validity (e.g., the stated domains measured what
they purported to measure) and the PedsQL had the worst structural validity. Despite
this finding, Kenzik et al. used the PedsQL as its standard of comparison when
determining which measures had the best convergent validity. The KIDSCREEN-52
was shown to have the best convergent validity, followed by the KINDL and the CHIP.
Finally, the PedsQL was found to do the best job detecting differences in levels of
HRQOL between healthy children and sick children. Kenzik et al. acknowledged that
their comparisons only involved the parent-proxy versions of the scales and that
administering the measures in the same order for each participant may have affected
their findings. Overall, Kenzik et al. echoed findings by de Wit, Delemarre-van de
Waal, Pouwer, Gemke, and Snoek (2007) that various HRQOL measures have their own
merits, with no measure rising above the rest, suggesting that clinicians should choose a
HRQOL measure based on the needs and characteristics of their specific patient
populations while still striving on an international level to standardize the terminology
used when describing HRQOL.
Diabetes

One illness that has shown not only to have a physical effect on those living with
it, but also psychological, functional, and HRQOL effects is diabetes. Diabetes is a
disease marked by above-normal levels of glucose in the body where the body either
does not produce insulin properly or does not use insulin properly to break down and

absorb the glucose consumed (CDC, 2015). When glucose enters the body, it attaches
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itself to hemoglobin, a protein in red blood cells that aids in the transport of oxygen
throughout the body. With more glucose in the blood, glucose attaches to hemoglobin at
higher rates, resulting in higher blood glucose/ blood sugar levels (American Diabetes
Association, 2014). The A1C test, also referred to as the hemoglobin Alc, HbAlc, or
glycohemoglobin test is the standard measure used to determine how well an individual
IS managing his or her diabetes (U.S. Department of Health and Human Services, 2014).
In essence, HbALc levels represent the average blood glucose levels in the body from the
previous 3 months. When HbA1c levels are high, an individual is said to have poorer
control of his or her diabetes or poorer glycemic control. Currently, individuals with
HbA1c levels below 5.7% are said not to have diabetes; individuals with HbA1lc levels
between 5.7 and 6.4% are said to have prediabetes and are at risk of developing type 2
diabetes; and individuals with HbA1c levels of 6.5% and higher are said to have diabetes
(U.S. Department of Health and Human Services, 2014).

Type 1 diabetes occurs when the cells responsible for producing insulin in the
pancreas are destroyed, thus making it necessary for individuals with type 1 diabetes to
take insulin to appropriately control their glucose levels. Approximately five percent of
those with diabetes have type 1 diabetes. Ninety to ninety-five percent of people with
diabetes have type 2 diabetes. Type 2 diabetes is primarily characterized by other bodily
systems like muscles, fat tissue, and the liver not incorporating insulin properly.

Because of the resistance that develops, the cells in the pancreas that produce insulin
often begin not to work properly (CDC, 2014). Type 2 diabetes often can be treated

with improved diet, exercise, and monitoring of glucose, but type 1 diabetes requires
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life-long insulin intake (CDC, 2015). Physical complications associated with both types
of diabetes include loss of vision, kidney failure, amputation, heart disease, high blood
pressure, high cholesterol, and stroke. Additionally, in 2010, diabetes was the seventh
most common cause of death in the U.S., though this may be an underestimation.
Diabetes was listed anywhere on the death certificate for only 35 to 40% of those with
diabetes who died and was listed as the primary cause of death for only 10 to 15% of
those with diabetes who died, suggesting possible instances of underreporting of cause
of death and of having a diagnosis of diabetes (CDC, 2014)

Diabetes in children

Type 1 diabetes is most often diagnosed in children (CDC, 2014).
Notwithstanding the higher incidence of type 1 diabetes in children as opposed to type 2
diabetes, between 2001 and 2009, there was a 21% increase in children with type 1
diabetes and a 30% increase in children with type 2 diabetes. It is unclear if
identification of children with diabetes has improved, resulting in the aforementioned
increases, or if the incidence of diabetes has increased (Wooton & Melchior, 2017).
These increases were significant across sexes, across ages, and among whites, blacks,
and Hispanics (Dabelea et al., 2014). Based on estimates from 2009, of the youth under
the age of 20 with type 1 diabetes, 71.50% were non-Hispanic white, 14.32% were
Hispanic, 12.51% were non-Hispanic black, 1.49% were Asian/Pacific Islander, and
0.18% were American Indian/Alaskan Native (Pettitt et al., 2014). Within the period
between 2008 and 2009, more children from minority backgrounds between the ages of

10-19 were diagnosed with type 2 diabetes than their white counterparts (CDC, 2014).
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Based on estimates from 2009, of the youth under the age of 20 with type 2 diabetes,
36.65% were Hispanic, 35.30% were non-Hispanic black, 21.54% were non-Hispanic
white, 3.84% were Asian/Pacific Islander, and 2.67% were American Indian/Alaskan
Native (Pettitt et al., 2014).

Ethnic differences in outcomes among children with type 1 diabetes remained
even after controlling for socioeconomic status. Willi et al. (2015) found that white
children were more likely to use an insulin pump than their black and Hispanic
counterparts and that black children were more likely to have higher HbAlc levels, more
incidences of diabetic ketoacidosis, and more instances of severe hypoglycemia than
their white and Hispanic counterparts. White and Hispanic youth in the sample did not
differ with regard to HbAlc levels, severe hyperglycemia, or incidences of diabetic
ketoacidosis, when controlling for socioeconomic status (Willi et al., 2015).

Not only are physical complications present in adults with diabetes, but they are
also present in youth with diabetes. Kidney disease, retinopathy, and peripheral
neuropathy were frequently present in youth diagnosed with both type 1 and type 2
diabetes but were significantly greater in youth with type 2 diabetes, even after
accounting for difference in HbAlc levels, body mass indexes (BMIs), and mean arterial
blood pressures (Dabelea et al., 2017). Being overweight or obese is common among
youth with type 2 diabetes (80-90%), regardless of ethnicity, and also occurs in 35-50%
of the youth with type 1 diabetes, regardless of ethnicity. While not all children who are
obese have type 1 or type 2 diabetes, elevated BMIs and obesity in children and

adolescents have been found to predict the development of type 2 diabetes and coronary
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heart disease (Prendergast & Gidding, 2014; Tirosh et al., 2011). Obesity in and of
itself, however, is not the only reason children develop type 2 diabetes (Wooton &
Melchior, 2017). Onge, Miller, Motycka, & DeBerry (2015) found that, in some obese
children, the pancreas releases insulin at a slower rate. In others, a different mechanism
is at play:

Target fat cells in the abdomen secrete chemicals that result in an inflammatory

response. This inflammatory response contributes to increased fat in the liver,

which is a risk factor for insulin resistance. This is a major precursor to the
development of [type 2 diabetes] and [cardiovascular disease]. (as cited in

Wooton & Melchior, 2017, p. 223)

Risk factors for cardiovascular disease such as high blood pressure, dyslipidemia,
“elevated apolipoprotein B (apoB) levels, and small, dense LDL particles” are also
prevalent in youth with diabetes (Hamman et al., 2014, p. 3338). Risk factors for
developing type 2 diabetes in youth that cut across ethnicities include being female (1.5
times more likely to develop type 2 diabetes) and having a first-degree relative with type
2 diabetes (more than half of youth with type 2 diabetes have a first-degree relative with
type 2 diabetes) (Prendergast & Gidding, 2014).

In addition to the physical complications associated with diabetes, children with
diabetes are also at risk for cognitive and psychological complications. Schwartz,
Wasserman, Powell, and Axelrad (2014) reviewed previous research regarding the
cognitive effects associated with type 1 diabetes in children and found that poor

glycemic control has been associated with deficits in information processing and
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lowered cognitive ability. Psychologically, children and adolescents with diabetes are
more likely to be depressed than peers without diabetes (Grey, Whittemore, &
Tamborlane, 2002; Reynolds & Helgeson, 2011). Adolescents with type 1 diabetes with
poorer glycemic control also have been shown to have higher levels of depression and
anxiety (Hassan et al., 2006; Herzer & Hood, 2010).

Recognizing the psychological needs of children with diabetes, the International
Society for Pediatric and Adolescent Diabetes (ISPAD) recommended that these
children be served by a multidisciplinary team that includes a mental health professional
to address psychological and behavioral health needs via regular assessment and
intervention (de Wit, Pulgaron, Pattino-Fernandez, & Delamater, 2014). Despite this
recommendation, de Wit, Pulgaron, Pattino-Fernandez, and Delamater (2014) found that
a mental health professional is a part of the interdisciplinary team charged with caring
for children with diabetes in only about 50% of the 155 clinics across the world that
were sampled. Although this finding does not necessarily suggest that the psychological
needs of children with diabetes are not being met, the lack of a mental health
professional directly involved in the care of children with diabetes can limit the
psychological supports available to these children and families.

Highlighting the added value of psychological services for children with
diabetes, findings by Bitsko et al. (2013) demonstrate that psychological interventions
are associated with improved glycemic control. Adolescents with type 1 diabetes
referred for and who engaged in psychotherapy showed improved HbA1c levels after a

year when compared to those referred for and who did not engage in psychotherapy.

23



After a year, the treatment group who engaged in psychotherapy showed comparable
HbA1c levels to those in the control group who were not referred for psychotherapy.
While both the group of adolescents who were referred for but did not engage in
psychotherapy and the group of adolescents who were not referred for psychotherapy
showed increases in their HbAlc levels over the year, the referred but not-treated group
showed a significantly higher increase in their HbAlc levels than the control group.
These results support the International Society for Pediatric and Adolescent Diabetes
(ISPAD) recommendations (de Wit et al., 2014) and suggest that, unchecked,
psychological distress in children with diabetes can result in poorer glycemic control,
which has been documented to have been associated with a host of other complications.

Diabetes in Hispanics

According to the 2010 U.S. Census, 16.6% of the U.S. population (50.5 million
people) identified as Hispanic or Latino, as defined as “a person of Cuban, Mexican,
Puerto Rican, South or Central American, or other Spanish culture or origin regardless of
race” (Ennis, Rios-Vargas, & Albert, 2011, p. 2). Almost 13% of Hispanics over the age
of 20 had diabetes between 2010 and 2012 as compared to the almost 8% of non-
Hispanic whites (CDC, 2014). Other estimates suggest that the percentage of Hispanic
adults with diabetes is closer to 17% (Schneiderman et al., 2014). Schneiderman et al.
(2014) found that there was disparity, however, in the prevalence of diabetes among the
various Hispanic ethnic groups in the U.S. Just over 10% of South American adults were
estimated to have diabetes while just over 18% of Mexican adults were estimated to

have diabetes. Regardless of ethnic group within the Hispanic population, having
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diabetes was significantly related to older age, lower income, fewer years of education,
and more years living in the U.S. Schneiderman et al. also found that only roughly 50%
of Hispanic adults with diabetes were adequately educated about their diabetes and
demonstrated sufficient glycemic control.

When the focus narrows to the percentage of children who are Hispanic in the
U.S., the numbers increase. Not only has the number of Hispanic youth in the U.S.
grown, but the number of Hispanic youth in the U.S. with both type 1 and type 2
diabetes has also increased. Youth with diabetes from traditional minority ethnic
groups, including Hispanics, have been shown to have significantly higher rates of the
presence of risk factors for cardiovascular disease (e.g., high blood pressure, high
cholesterol) than their white peers (Rodriguez et al., 2006). Youth with type 1 diabetes
from ethnic minority groups were found to be at higher risk for the aforementioned
complications of high blood pressure, dyslipidemia, “elevated apolipoprotein B (apoB)
levels, and small, dense LDL particles” (Hamman et al., 2014, p. 3338). Rosenbaum et
al. (2013) found that, after controlling for the amount of body fat, Hispanic middle-
schoolers had higher levels of total cholesterol, one of the known risk factors for type 2
diabetes, compared to peers from other ethnic groups. Obesity, another known risk
factor for type 2 diabetes, is also higher in Hispanic youth (21.2%) than in non-Hispanic
white youth (14.0%) (Ogden, Carroll, Kit, & Flegal, 2012).

Not only have Hispanic youth have been shown to have significantly more risk
factors for type 2 diabetes than their non-Hispanic peers, some findings also suggest that

Hispanic youth exhibit poorer glycemic control than their non-Hispanic counterparts. In
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a balanced sample of children and adolescents from a private diabetes clinic, Gallegos-
Macias, Macias, Kaufman, Skipper, and Kalishman (2003) found that the Hispanics had
poorer glycemic control than the non-Hispanics. Petitti et al. (2009) replicated these
findings in a much larger nationwide sample when they found that children and
adolescents from various ethnic minority groups had significantly poorer glycemic
control than their white counterparts, regardless of type of diabetes. In addition to
demonstrating poorer glycemic control, Hispanic youth have been found to have higher
levels of diabetes-related conflict with their mothers and lower levels of parental
acceptance of their diabetes than their Caucasian peers (Main et al., 2014).

Jacobsen, Black, Li, Reynolds, and Lawrence (2014) also investigated the
relation between glycemic control and race/ethnicity among children and adolescents
with type 1 and type 2 diabetes. Jacobsen et al. found that non-Hispanic white children
and adolescents with type 1 diabetes were significantly more likely to have seen an
endocrinologist for their diabetes care; non-Hispanic white children and adolescents with
type 1 or type 2 diabetes also lived in significantly more affluent neighborhoods than
their Hispanic and black peers with type 1 or type 2 diabetes. Additionally, results
suggest that Hispanic children and adolescents with type 1 diabetes were over one-and-
a-half times more likely to have poor glycemic control at a one-year follow-up when
compared to their non-Hispanic white peers. When it came to type 2 diabetes, black
children and adolescents were significantly more likely to have poor glycemic control at
a one-year follow-up when compared to their non-Hispanic white and Hispanic peers.

Given the growth in the number of youth across all ethnic groups with diabetes and the
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myriad of physical, cognitive, and psychological effects associated with having diabetes,
examining HRQOL in children and adolescents with diabetes merits further
investigation to tailor clinical care and improve treatment outcomes in all of these and
other areas.
Health-related Quality of Life in Children with Diabetes

In addition to the research that has been conducted regarding the physical,
cognitive, and psychological effects in children with diabetes, a substantial body of
research exists regarding the broader concept of HRQOL in children with diabetes from
various nationalities. The relation between higher levels of HbAlc and thus, poorer
glycemic control, and poorer HRQOL in children and adolescents with type 1 diabetes
has been well documented (Frgisland et al., 2013; Ingerski et al., 2010; JDRF CGM
Study Group, 2010; Kalyva et al., 2011; Lawrence et al., 2012; Malik & Koot, 2009;
Nansel et al., 2008; Naughton et al., 2008; Reid et al., 2013; Tahirovi¢ et al., 2012; van
Bussel et al., 2013; Varni et al., 2003; Varni et al., 2013). In addition to this finding,
children with diabetes and their families have been shown to have reduced functioning in
many of the domains that contribute to one’s HRQOL. As expected, Malik and Koot
(2009) found that poorer glycemic control as indicated by higher HbAlc levels was
significantly related to poorer HRQOL in a sample of adolescents from the Netherlands
with type 1 diabetes. Yet even after accounting for protective factors such as social
support and positive levels of self-worth, stress related to having diabetes completely

mediated the relation between HbA1c levels and HRQOL. These findings support the
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idea that factors in addition to the biological and physiological ones contribute to
children’s HRQOL, particularly those with diabetes.

Froisland et al. (2013) replicated Malik and Koot’s (2009) findings, showing that
higher HbA1c levels were associated with poorer HRQOL in children and adolescents
with type 1 diabetes from Norway. Frgisland et al. also found that females and those
who had diabetic ketoacidosis also demonstrated poorer HRQOL. Of note is that
Fraisland et al. found that there were no differences in HRQOL in those children who
received their insulin via an insulin pump when compared to those children who
received insulin via injections, suggesting that the method of insulin delivery may not
contribute to differences in HRQOL in children with diabetes.

HbA1c levels are not the only biological indicators of diabetes health status
significantly associated with HRQOL in children and adolescents with diabetes. Using a
sample of children and adolescents from diabetes summer camps in Hungary, Lukécs,
Varga, Kiss-Téth, So6s, and Barkai (2014) looked at the relation between
cardiorespiratory fitness levels and HRQOL and diabetes management in children and
adolescents with type 1 diabetes. Lukécs et al. found that children and adolescents with
higher oxygen uptake, a sign of better cardiorespiratory fitness, had significantly better
HRQOL and better glycemic control as evidenced by lower HbAlc levels. These results
suggest that biological indicators other than HbA1lc levels may be used to possibly
predict HRQOL in children and adolescents with diabetes and that improvements in
cardiorespiratory fitness may improve HRQOL in children and adolescents with

diabetes, although more research in this area is needed to confirm these hypotheses.
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Not only does diabetes-stress affect the child with diabetes, but it can also have
an effect on the child’s family. When comparing the families of children with and
without type 1 diabetes in Portugal, Moreira, Frontini, Bullinger, and Canavarro (2014)
found that children from less cohesive, more distressed families were found to have
lower levels of HRQOL. Parents of children with type 1 diabetes reported feeling
significantly more stressed and anxious regarding their role as parents than the parents of
children without diabetes. Results also suggest that children with parents who fear their
children will become hypoglycemic often end up with higher HbAlc levels, indicative of
poorer glycemic control, and lower parent-reported levels of HRQOL (Johnson, Cooper,
Davis, & Jones, 2013; as cited in Shepard, Vajda, Nyer, Clarke, & Gonder-Frederick,
2014). These findings lend credence to the previously described models suggesting that
HRQOL can be affected by environmental variables like the systems in which in a child
lives.

Van Bussel et al.’s (2013) findings from another sample of children with type 1
diabetes from the Netherlands also support the relation between HbAlc and HRQOL.
Results also indicated that children with type 1 diabetes with lower HRQOL in the
psychosocial domain demonstrated significantly more negative coping mechanisms
when confronted with stress, such as trying to ignore the presence of diabetes,
expressing negative emotional reactions toward having a diabetes, and wishing that they
did not have the disease . Conversely, van Bussel et al. also found that those children in
the sample with type 1 diabetes who accepted their health-status and the accompanying

stress had significantly higher HRQOL. Results also suggest that children who fear
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becoming hypoglycemic report lower levels of HRQOL and experience higher HbAlc
levels, indicative of poorer glycemic control (Johnson et al., 2013). Combined with
Malik and Koot’s (2009) work, van Bussel et al.’s and Johnson et al.’s findings
demonstrate the importance of assessing for HRQOL in children with diabetes, revealing
the potential for targeted psychosocial interventions for children with diabetes struggling
in that domain.

Although most of the HRQOL research in children with diabetes has been
conducted with children with type 1 diabetes, some investigators have explored HRQOL
in children and adolescents with type 2 diabetes. Initial findings suggest children with
type 2 diabetes have poorer HRQOL than their peers without diabetes and their peers
with type 1 diabetes but that poorer glycemic control has not been associated with poorer
HRQOL in children with type 2 diabetes (Naughton et al., 2008; Varni et al., 2003).
Rhodes et al. (2012) investigated HRQOL in adolescents with type 2 diabetes,
prediabetes, and insulin resistance. Results indicated that there were no difference in
HRQOL based on diagnosis and that adolescents endorsed lower overall levels of
HRQOL compared to their guardians. The guardians characterized their children’s
physical functioning as significantly worse than their children did, and children and
guardians rated their psychological functioning equally. Greater body mass index and
higher levels of family conflict were significantly associated with poorer self-reported
quality of life. When controlling for body mass index, Rhodes et al. found that black
adolescents reported significantly lower levels of HRQOL than their white, Hispanic,

and other ethnic counterparts. These findings help to substantiate those findings of Willi
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et al. (2015) that suggest that black children with type 1 have poorer disease
management than their non-black peers. Rhodes et al. also found that Hispanic parents
perceived a significantly higher level of burden of care related to managing their
children’s diabetes compared to their non-Hispanic counterparts, despite their findings
that suggested that Hispanic adolescents do not have significantly poorer HRQOL or
disease management than their non-Hispanic peers.

Hood et al. (2014) also examined HRQOL and depression in a sample of
adolescents with type 1 and type 2 diabetes at multiple time points over a period of five
years. Glycemic control decreased for both those with type 1 and those with type 2
diabetes across the five years. At baseline and across the five years at the 1-year, 2-year,
and 5-year time points, adolescents with type 2 diabetes had significantly more
depressive symptoms and poorer diabetes-related HRQOL than their peers with type 1
diabetes. Results suggest that for those with type 1 diabetes, being younger, having had
diabetes for longer, being black, and decreasing diabetes-related HRQOL over time
predicted poor glycemic control at the 5-year time point. For those with type 2 diabetes,
having had diabetes longer, being black or Hispanic, decreasing diabetes-related
HRQOL over time, and increasing overall, non-diabetes-specific HRQOL predicted poor
glycemic control at the 5-year time point. In a sample of Chinese youth with type 1
diabetes, Guo et al. (2015) found that elevations in depressive symptoms were associated

with poorer HRQOL.
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The PedsQL: Measurement Model for the Pediatric Quality of Life Inventory

As seen, accurately and reliably measuring HRQOL in children with diabetes can
reveal significant areas of need and have the potential to alter the course of a child’s
treatment to promote the best outcomes. One of the most common system of
measurements used to measure HRQOL is The PedsQL: Measurement Model for the
Pediatric Quality of Life Inventory (PedsQL) (Varni, Seid, & Rode, 1999). The PedsQL
measurements can be used to assess HRQOL in healthy children, adolescents, and young
adults and those with acute and chronic illness. In line with the WHO’s (1993, 2007)
recommendations and Wilson and Cleary’s (1995) and Ferrans et al. (2005) HRQOL
models, the PedsQL assessments consist of age-appropriate generic core scales and age-
appropriate disease-specific modules, with self-reports and parent proxy-reports for both.

PedsQL 4.0 Generic Core Scales

The PedsQL 4.0 Generic Core Scales (PedsQL 4.0 GCS) (Varni, Seid, & Kurtin,
2001) is the most recent version of the generic core scales in the PedsQL system of
measurements. It is a 23-item non disease-specific assessment that measures HRQOL in
the areas of physical functioning (8 items), emotional functioning (5 items), school
functioning (5 items), and social functioning (5 items). The PedsQL 4.0 GCS yields six
scores: a scale score that reflects responses on all items; a physical health summary score
that reflects responses on the items related to physical functioning; a psychosocial health
summary score that reflects responses on the items related to emotional, school, and
social functioning; an emotional functioning score that reflects responses on the items

related to emotional functioning; a school functioning score that reflects responses on
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the items related to school functioning; and a social functioning score that reflects
responses on the items relation to social functioning. In the original analysis by Varni et
al. (2001), the items related to school functioning loaded onto two different factors: one
related to cognitive functioning at school (school) and one related to absences due to
illness (miss school) (Newman, Limbers, & Varni, 2010). The scale scores (o= 0.88, a
= 0.90), physical health summary scores (o = 0.80, oo = 0.88), psychosocial health
summary scores (a.= 0.83, a = 0.86), emotional functioning scores (o = 0.73, o= 0.77),
school functioning scores (a = 0.68, o = 0.76), and social functioning scores (a = 0.71, o
= 0.75) for the self-report and parent-proxy report, respectively, mostly reflected
acceptable levels of internal consistency, following Nunnally and Bernstein’s (1994)
recommendation that scales should have Cronbach alpha values > 0.70 to be deemed
internally consistent and to be used for group comparison (Varni et al., 2001). While the
scores in these areas were determined to be internally consistent for use with group
comparisons, the scale score was found to be the most useful outcome score to be used
on the individual-level, given the alpha values near 0.90 (Nunnally & Bernstein, 1994).
Children as young as 5 years old have also been found to reliably report their
HRQOL using the PedsQL 4.0 GCS (scale score o =0.86, physical health summary score
a=0.72, and psychosocial health summary score a = 0.82) (Varni, Limbers, &
Burwinkle, 2007a). Varni, Seid, and Kurtin (2001) and Varni, Limbers, and Burwinkle
(2007a) also found the measure to discriminate between healthy and ill children. In
various factor analyses conducted with the PedsQL 4.0 GCS, a five-factor model

(physical, emotional, social, school, and miss school) has been supported in the parent-
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proxy report and in the self-report across health condition groups, age groups, gender,
socioeconomic status groups, language groups (English and Spanish), and mode of
administration (in-person, mail, or telephone survey) (Limbers, Newman, & Varni,
2008a, 2008b, 2008c; Newman et al., 2010; Varni, Limbers, & Newman, 2008; Varni,
Limbers, & Newman, 2009; Varni et al., 2001). The PedsQL 4.0 GCS have also been
found to have acceptable rates of reliability and validity when administered
electronically via the Internet (Varni, Limbers, Burwinkle, Bryant, & Wilson, 2008).
Low to good agreement has been found between children’s ratings of their HRQOL and
their caregivers’ ratings of their children’s HRQOL as measured by intraclass correlation
coefficients (ICCs) with the total scores on the PedsQL 4.0 GCS in samples of children
with a variety of illnesses (Buck, Clarke, Powell, Tiffin, & Drewett, 2012; Cremeens,
Eiser, & Blades, 2006; Hartman et al., 2014; Kunz, Hommel, & Greenley, 2010; Varni,
Limbers, & Burwinkle, 2007a).

In a sample with type 1 diabetes, Varni et al. (2003) again found respective self-
reported and parent-proxy reported scale scores (o = 0.88, o = 0.89), physical health
summary scores (a.= 0.76, a = 0.82), psychosocial health summary scores (o= 0.84, a =
0.85), emotional functioning scores (o= 0.73, a. = 0.77), school functioning scores (o =
0.71, o = 0.73), and social functioning scores (o= 0.73, a.= 0.79) to reflect acceptable
levels of internal consistency. The PedsQL 4.0 GCS has been translated into multiple
languages and in studies with children and adolescents with diabetes, has demonstrated
to have acceptable rates of internal consistency for use with group comparisons. Table 1

summarizes the internal consistency statistics for the selected studies. While the PedsQL
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4.0 GCS has been translated and statistically validated in languages other than the ones

listed, the results in Table 1 are included for their germaneness to the present study.

Table 1
Cronbach Alpha Values for the PedsQL 4.0 GCS across Languages Other than English in Studies with Children and
Adolescents with Diabetes

Scale Arabic Greek Persian Swedish

Self-report
Scale Score 0.85 0.87 0.87 0.88
Physical Score 0.79 0.77 0.75
Psychosocial Score 0.79 0.82
Emotional Score 0.81 0.71 0.72
School Score 0.79 0.73 0.63
Social Score 0.74 0.73 0.77

Parent-proxy Report
Scale Score 0.82 0.83 0.91
Physical Score 0.76 0.73 0.83
Psychosocial Score 0.82 0.79
Emotional Score 0.80 0.73 0.83
School Score 0.79 0.72 0.82
Social Score 0.84 0.71 0.77

Note. --- were inserted when the authors did not provide the listed Cronbach alpha value. Authors for the listed studies
are: Arabic (Abdul-Rasoul, AlOtaibi, AlIMahdi, & AlKandari, 2012); Greek (Kalyva et al., 2011); Persian (Jafari,
Forouzandeh, Bagheri, Karamizadeh, & Shalileh, 2011); and Swedish (Sand, Kljaji¢, Schaller, & Forsander, 2012).

PedsQL 3.0 Diabetes Module

Not only does the PedsQL have generic core scales, but it also has disease-
specific modules to better assess HRQOL in children and adolescents given the
characteristics and trajectory of their specific condition. One such instrument within the
PedsQL Measurement Model, the PedsQL Diabetes Module, has been widely used to
gather information related to the health-related quality of life aspects most closely
associated with diabetes (de Wit et al., 2007; Hilliard et al., 2013; Malik & Koot, 2009).
The PedsQL 3.2 Diabetes Module (PedsQL 3.2 DM), the focus of this study, is an
update from the previous version, the PedsQL 3.0 Diabetes Module (PedsQL 3.0 DM)

(Varni et al., 2003). The PedsQL 3.0 DM is a 28-item measurement that measures
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HRQOL in children and adolescents with diabetes in the areas of diabetes symptoms (11
items), treatment barriers (4 items), treatment adherence (7 items), worry (3 items), and
communication (3 items). Despite these purported domains, a factor analysis by Nansel
et al. (2008) revealed that items on neither the self-report nor the parent-proxy report
loaded distinctly on the theorized five factors in a sample of children and caregivers with
type 1 diabetes. There was some evidence to suggest the possibility of a two-factor
model related to medical and behavior concerns, but this model was not consistent
across the self- and parent-proxy reports. Instead, all of the items except for 2 on both
the self-report and parent-proxy report loaded onto one factor, suggesting that a total
HRQOL diabetes-specific score may be most meaningful in research and clinical
settings. When comparing the Cronbach alpha values across the total scores and
purported scale scores, the values for the total score on both the self-report and parent-
proxy report were the highest (a = 0.87, o = 0.87), respectively, approaching an
acceptable level of internal consistency for use with group comparisons and on an
individual-level according to Nunnally & Bernstein’s (1994) recommendations.
Additionally, the relation between child-reported and parent-reported diabetes-specific
HRQOL was statistically significant at the p < .01 level but moderate at best (0.43),
highlighting the importance of having both children and their caregivers report HRQOL.
Lawrence et al. (2012) conducted a principal component analysis on the PedsQL
3.0 DM self-report and, similar to Nansel et al. (2008), did not find support for a five
cluster model. The proposed five-factor model only explained a little over 40% of the

variance; 11 clusters were needed to explain 60% of the variance and 18 clusters were
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needed to explain 80% of the variance. As in Nansel et al.’s study, the Cronbach alpha
values for the PedsQL 3.0 DM total scores across age groups were the highest, ranging
from 0.80 to 0.89, indicating an acceptable level of internal consistency for use with
group comparisons. Not only has the PedsQL 3.0 DM total score shown evidence of
internal consistency on the English version of the measure, but it has also performed
similarly on versions of the PedsQL 3.0 DM in other languages. Cronbach alpha values
on the Arabic (self-report a = 0.82, parent proxy-report a = 0.81), Greek (self-report o =
0.81), and Swedish (self-report a. = 0.90, parent proxy-report a. = 0.91) versions of the
PedsQL were to be acceptable (Abdul Rasouel et al., 2012; Kalyva et al., 2011; Sand,
Kljaji¢, Schaller, & Forsander, 2012). Despite lack of support for a five factor model
based on the five areas of the PedsQL 3.0 DM, poor glycemic control has been found to
be positively related to poor diabetes-specific HRQOL as indicated by the total score on
the PedsQL 3.0 DM (Ingeski et al., 2010; Kalyva et al., 2011; Lawrence et al., 2012;
Lukécs et al., 2014; Reid et al., 2013; Tahirovi¢ et al., 2012). Results have also shown
that poor diabetes-specific HRQOL as measured on the PedsQL 3.0 DM is correlated
with higher levels of depression (Ingerski et al., 2010; Lawrence et al., 2012; Nansel et
al., 2008)

When determining if children and caregivers rate children’s diabetes-specific
HRQOL using the PedsQL 3.0 DM similarly, results are mixed. Abdul-Rasoul,
AlOtaibi, AIMahdi, and AlKandari (2012), Nansel et al. (2008), and Sundberg, Sand,
and Forsander (2014) found no significant differences between the self-report and

parent-proxy report total scores. Other findings revealed that parents rated their
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children’s diabetes-specific HRQOL significantly lower than their children (Kalyva et
al., 2011; Jonsson, Lundqvist, Tiberg, & Hallstrom, 2015; Reid et al., 2013). Still other
findings have suggested that parents rate their children’s diabetes-specific HRQOL
higher than their children (Yi-Frazier et al., 2016). Yi-Frazier et al. (2016) also found
that larger discrepancies between children’s and parents’ ratings of HRQOL were
associated with poorer glycemic control, but that these discrepancies were smaller
among those with type 1 diabetes and larger among ethnic minority youth. Overall,
when the total score on the PedsQL 3.0 DM is used, substantiated conclusions about
diabetes-specific HRQOL can be made. Using the PedsQL 3.0 DM to assess diabetes-
specific HRQOL has been shown to be effective in research in determining clinical
correlates related to diabetes treatment outcomes and possible treatment modifications.

PedsQL 3.2 Diabetes Module

For children and adolescents with diabetes, the PedsQL 3.2 Diabetes Module
(PedsQL 3.2 DM) (Varni et al., 2013), the focus of this study, is intended to measure
HRQOL in children, adolescents, and adults with type 1 or type 2 diabetes at various
stages of the disease with varying times since diagnosis. The PedsQL 3.2 DM marks a
departure from the PedsQL 3.0 DM in that it is intended to capture HRQOL symptoms
in both children and adults with diabetes and in those with newly diagnosed diabetes
rather than only for those who have had the illness for at least a year. In line with
recommendations from the Food and Drug Administration (FDA), Varni et al. (2013)
conducted focus groups of participants with type 1 diabetes between 8 and 45 years old

and a group of guardians of participants between 8 and 18 years old. Overall, there were
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31 participants with type 1 diabetes and 14 guardians interviewed, and three age groups
were defined: 8 — 12, 12 — 18, and 18 — 45. Eighteen year-olds still in high school were
included in the 12 — 18 group.

During the interviews, open-ended questions were asked regarding areas of
concern related to diabetes management and other HRQOL symptoms associated with
diabetes. During the interviews, participants of all ages voiced concerns about feeling
different due to demands of managing their illness in addition to worrying about short-
term complications associated with having diabetes. Of note, only adult participants
worried about long-term complications of diabetes. Participants also reported a variety
of physical symptoms associated with their diabetes.

Not only were participants asked open-ended about living with diabetes, but they
were also to review existing items and items planned for inclusion on the newest version
of the PedsQL Diabetes Module. In the PedsQL 3.0 DM, the five scales were diabetes
symptoms, treatment barriers, treatment adherence, worry, and communication (Varni et
al., 2003). The five-scale organization was preserved in the PedsQL 3.2 DM but the
naming of the scales changed slightly for the PedsQL 3.2 DM, to: about my diabetes,
treatment I, treatment I, worry, and communication. The “about my diabetes” scale still
targets diabetes symptoms, the “treatment I”” scale deals with general diabetes care
questions common to most people with diabetes, and the “treatment 2” scale deals with
more individualized diabetes care questions. Table 2 summarizes the changes made from
the PedsQL 3.0 DM to the PedsQL 3.2 DM. Other changes not listed in the table

include minor wording changes that clarified the meaning of some items, removal of
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antiquated terms, and changes in the wording of items to better suit the age and cognitive
level of the respondent (e.g., self vs. parent, child vs. teenager). Finally, participants
concluded that a recall period on the measure of 1 month was too long of a time period
to accurately recall concerns in the described areas; thus, the recall period was shortened

to 7 days, a change that also aligned with FDA recommendations.

Table 2
Updates on the PedsQL 3.2 DM
Scale # of items on # of items on Summary of Major Changes
PedsQL 3.0 DM  PedsQL 3.2 DM

Diabetes symptoms > 11 15 Added items related to vomiting, high-

About my diabetes blood sugar, dizziness, and weakness

Treatment barriers > 4 5 Pain associated with pricking finger or

Treatment | giving insulin shot separated into two
items; “Embarrassed about having
diabetes” moved to communication scale;
added item related to embarrassment
about diabetes treatment

Treatment adherence > 7 6 Removed item related to wearing a

Treatment |1 medical identification bracelet

Worry 3 3 Removed item related to concern about
medical treatment working; removed item
about long-term complications from child
version; added item about concern about
having high blood-sugar

Communication 3 4 Added item “embarrassed about having
diabetes” from communication scale

Total 28 33

Note. The scale name listed to the left of the arrow is the name of the scale from the PedsQL 3.0 DM. The scale name
listed to the right of the arrow is the name of the scale from the PedsQL 3.2 DM. The self-reports and parent proxy-
reports of the PedsQL 3.2 DM for children ages 2-4 and children ages 5-7 have 32 items, instead of 33, with one fewer
item on the worry scale.

The Present Study
Given the update to the PedsQL Diabetes Module, the psychometric properties of

the PedsQL 3.2 DM must be demonstrated to ensure that the scores obtained on the
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PedsQL 3.2 DM can be used for group comparisons and on the individual treatment
level. Not only should the psychometric properties of the PedsQL 3.2 DM be supported
with individuals with type 1 diabetes, the disease of the participants involved in the
initial content validity investigation by Varni et al. (2013), it should also be determined
if the psychometric properties of the PedsQL 3.2 DM hold when assessing the HRQOL
of individuals with type 2 diabetes, given the rise in individuals with type 2 diabetes
with unique health implications. Additionally, with the increase in the incidence of
diabetes across all ethnic groups combined with the continued growth of the Hispanic
and Spanish-speaking population in the U.S., an investigation into whether the
psychometric properties of the PedsQL 3.2 DM are also robust when the measure is used

with Hispanics and when the U.S. Spanish version of the measure is used is warranted.
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CHAPTER Il
METHODS
Participants
Three-hundred sixty three child-caregiver dyads were recruited from eight
tertiary care children’s hospitals in the United States. Children who did not have a type
1 or type 2 diabetes mellitus primary diabetes diagnosis were excluded from the study.
Children and/or caregivers whose dominant language was a language other than English
or Spanish were excluded from the study. Children under the age of 8 who spoke
Spanish and/or had a caregiver who spoke Spanish were excluded from the study, as the
PedsQL 3.2 Diabetes Module (PedsQL 3.2 DM) has not been linguistically validated in
Spanish for children under the age of eight. Written informed consent was obtained
from the caregiver and children who were 18 years-old; verbal assent was obtained and
documented from all other children below the age of 18. The institutional review boards
at the participating institutions approved the study. Of the 363 child-caregiver dyads
that were recruited, data from 33 of them were excluded from analysis. Their HbAlc
values reported in the medical chart review were obtained more than 3 months prior to
the dyads completing the PedsQL assessments, suggesting that those Hbalc values were
not representative of how well the children were managing their diabetes at that time.
Data from participants ages 2-7 were also excluded (n=14) because these versions of the
measure contained one fewer item and could confound the results of the factor analyses
that were completed. Participant characteristics of the remaining 316 child-caregiver

dyads are shown in Table 3.
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Table 3

Participant Characteristics

n % Mean + SD
Age (years)

Total (range 8-18) 316 13.70 £2.70
Child (range 8-12) 122 38.60 10.90+1.48
Teen (range 13-18) 194 61.40 1547 £1.57

Sex
Male 153 48.4
Female 162 51.3
Ethnicity

White/non-Hispanic 172 54.80

Black/non-Hispanic 59 18.70

Hispanic/Latino 54 17.10

Asian/Pacific Islander 8 2.50

Other 21 6.60

Diabetes diagnosis
Type 1 diabetes 303 96.10
Type 2 diabetes 13 3.90
BMI --- --- 22.84 £7.67
BMI %ile 67.31 +26.28
HbAlc --- --- 8.53£1.92
Language of form
English 315 99.70
Spanish 1 0.30

Note. Missing values for total sample include: sex, 1 case subject (0.30%); ethnicity, 2 case subjects (0.60%); BMI

%ile, 27 (8.5%)

Measures

PedsQL 3.2 Diabetes Module

Both the child and his/her caregiver completed the PedsQL 3.2 Diabetes Module

(PedsQL 3.2 DM) (Varni et al., 2013), a diabetes-specific assessment that measures

diabetes-related HRQOL across 32 items (ages 2-7) or 33 items (ages 8 and older).

Items on the PedsQL 3.2 DM are divided into five areas: About my Diabetes, Treatment

I, Treatment 11, Worry, and Communication. It consists of parallel self-report and parent

proxy-report forms for children ages 5-18, with specific forms for children ages 5-7,

ages 8-12, and ages 13-18. Only a parent proxy-report form is used to assess diabetes-

specific HRQOL in children ages 2-4. The versions of the forms assess functioning in
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the same areas using nearly identical items, with the wording of the items only changing
to reflect age-appropriate language and the point-of-view of the rater.

When completing the PedsQL 3.2 DM, children and caregivers rate the child’s
diabetes-specific HRQOL on nearly identical items that ask how much of a problem
diabetes-related symptoms and concerns have been for the child and how hard diabetes-
specific care tasks have been for the child in the past 7 days. Children and caregivers
respond using a Likert-type response scale (on the self-report forms for children 8-18
and on the parent proxy-report forms children 2-18, 0 = never a problem/hard, 1 =
almost never a problem/hard, 2 = sometimes a problem/hard, 3 = often a problem/hard,
and 4 = almost always a problem/hard). This Likert-type response scale is consistent
with that used on the PedsQL 4.0 GCS and with the other PedsQL disease-specific
modules and has been shown to be effective for use with pediatric patients and their
caregivers (Varni & Limbers, 2009; Varni et al., 2010).

Items on the PedsQL 3.2 DM are reverse-scored and linearly transformed (0 =
100, 1=75,2 =50, 3 =25, and 4 = 0) so that higher scores are indicative of higher
HRQOL and fewer problems. The total score and five scale scores are obtained by
adding all of the item-scores and dividing the sum by the number of items answered in
the measure or scale. If the child or caregiver did not respond to over 50% of the items,
then the respective score is not calculated. This method of scoring in consistent with
other versions of the PedsQL and other HRQOL measures (Varni & Limbers, 2009).
Reliability estimates for the PedsQL 3.0 DM can be found in the previous chapter of this

manuscript.
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The self-report and parent proxy-reports of the U.S. Spanish version of the
PedsQL 3.2 DM have been linguistically validated for children ages 8-18 according to a
three-step process put forth by Acquadro, Conway, Giroudet, & Mear and the Mapi
Research Institute (as cited in Newman et al., 2010). In the forward translation step, two
local translators separately translate the original measure into the target language and
then reconcile any differences in their translations to create one product. Then in the
backward translation step, that product in the target language is translated back into the
original language by another local translator who has no knowledge of the original
document. Finally, in the patient testing step, the translated measure is administered to
a sample from the target population to determine if the concepts are equivalent across
the languages and if the directions, items, and responses are able to be easily understood.

PedsQL 4.0 Generic Core Scales

Both the child and his/her caregiver completed the PedsQL 4.0 Generic Core
Scales (PedsQL 4.0 GCS) (Varni et al., 2001), a non-disease-specific assessment that
measures HRQOL across 23 items in the areas of physical functioning, emotional
functioning, school functioning, and social functioning. It consists of parallel self-report
and parent proxy-report forms for children ages 5-18, with specific forms for children
ages 5-7, ages 8-12, and ages 13-18. Only a parent proxy-report form is used to assess
HRQOL in children ages 2-4. The versions of the forms assess functioning in the same
areas using nearly identical items, with the wording of the items only changing to reflect

age-appropriate language and the point-of-view of the rater.
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When completing the PedsQL 4.0 GCS, children and caregivers rate the child’s
non-disease-specific (generic) HRQOL on nearly identical items that ask how much of a
problem the child has had in the four described areas in the past seven days. Children
and caregivers respond using a Likert-type response scale (on the self-report forms for
children 8-18 and on the parent proxy-report forms children 2-18, 0 = never a problem, 1
= almost never a problem, 2 = sometimes a problem, 3 = often a problem, and 4 = almost
always a problem). This Likert-type response scale is consistent with that used on the
other PedsQL disease-specific modules and has been shown to be effective for use with
pediatric patients and their caregivers (Varni & Limbers, 2009; Varni et al., 2010).
Reliability estimates can be found in the previous chapter of this manuscript.

Items on the PedsQL 4.0 GCS are reverse-scored and linearly transformed (0 =
100, 1=75,2 =50, 3 =25, and 4 = 0) so that higher scores are indicative of higher
HRQOL and fewer problems. The six possible scores previously described are obtained
by adding all of the item-scores and dividing the sum by the number of items answered
in the measure or specific scale(s) of interest. If the child or caregiver did not respond to
over 50% of the items, then the respective score is not calculated. This method of
scoring in consistent with other versions of the PedsQL and other HRQOL measures
(Varni & Limbers, 2009).

The self-report and parent proxy-reports of the U.S. Spanish version of the
PedsQL 4.0 GCS have been linguistically validated for children ages 8-18 according to a
previously described 3-step process put forth by Acquadro, Conway, Giroudet, & Mear

and the Mapi Research Institute (as cited in Newman et al., 2010).
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PedsQL Family Information Form

Caregivers completed an edited version of the PedsQL Family Information Form
(Varni et al., 2001) in the appropriate language. The PedsQL Family Information Form
gathers demographic information about the child; the child’s family structure; the
caregivers’ employment status, education history, and diabetes history; and additional
information about the child’s diabetes history.

Medical Chart Review

A member of the staff at the tertiary care hospital completed a medical chart
review (see Appendix) that gathers information related to the child’s diabetes history and
current biological markers related to the child’s diabetes functioning from the visit
during which the child and caregiver completed the PedsQL assessments. Information
gathered includes the child’s primary diabetes diagnosis and secondary medical
diagnoses; the child’s current HbAlc and BMI levels; whether the child uses an insulin
pump and/or continuous glucose monitoring; and information about the child’s previous
hospitalizations due to complications from his/her diabetes. The form was created with
input from James Varni, PhD, the developer of the PedsQL, and various
endocrinologists.
Procedure

A research assistant approached caregivers of patients from the clinic to
determine if they and their respective children would like to participate in the study. If
consent was obtained, the caregiver first completed the Family Information Form, then

the PedsQL 3.2 DM, and then the PedsQL 4.0 GCS. The child completed the PedsQL
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3.2 DM and then the PedsQL 4.0 GCS. If a child or caregiver had questions while
completing the measures, he or she could ask the research assistant. The research
assistant or other IRB-approved member of the clinic staff completed the Medical Chart
Review after the visit was complete. The Family Information Form, PedsQL 3.2 DM,
PedsQL 4.0 GCS, and Medical Chart Review were mailed or sent electronically to Texas
A&M University for input (double-entry and reconciliation) and analysis. Data were
encrypted for safe storage. The data did not have information that could be linked to the
participants’ protected health information. The forms were stored in a locked filing

cabinet.
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CHAPTER IV
RESULTS

All analyses were conducted using SPSS, Version 24.0. Parallel analyses (Horn,
1965) and Velicer’s minimum average partial (MAP) tests (Velicer, 1976) were
conducted using syntax developed by O’Connor (2000). Additional analyses that were
proposed for each research question within each rater subgroup (self and parent-proxy)
according to type of diabetes (type 1 or type 2) or language of the measure (U.S. English
or U.S. Spanish) were not conducted due to an insufficient number of participants in the
type 2 diabetes and U.S. Spanish groups.
Missing Item Responses

The percentage of missing items responses for self- and the parent-proxy reports
of the PedsQL 4.0 GCS were .36% and .42%, respectively. The percentage of missing
items for the self- and parent-proxy reports of the PedsQL 3.2 DM were .49% and .52%,
respectively.
Means, Standard Deviations, and Internal Consistency Reliability Estimates

Means and SDs of the PedsQL 4.0 GCS and the PedsQL 3.2 DM and internal
consistency reliability estimates using Cronbach’s alpha (Cronbach, 1951) are presented
in Table 4. All of the scales exceeded the reliability threshold of a > 0.70 that is needed
to be deemed internally consistent and to be used for group comparison (Nunnally &
Bernstein, 1994; Varni et al., 2001). While the scores in all areas were determined to be
internally consistent for use with group comparisons, the total scale scores on the

PedsQL 4.0 GCS and the PedsQL 3.2 DM were found to be the most useful outcome
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scores to be used on the individual-level, given the alpha values near 0.90 (Nunnally &

Bernstein, 1994).

Table 4
Means, Standard Deviations, and Internal Consistency Reliability Estimates for the PedsQL 4.0 GCS and the PedsQL
3.2DM

Scales Number of items n Mean + SD o
PedsQL 4.0 GCS
Self-Report
Total score 23 314 83.55 +£12.59 0.88
Physical health 8 314 88.43 £12.64 0.76
Psychosocial health 15 314 80.93 + 14.40 0.84
Emotional functioning 5 313 78.58 £ 19.22 0.74
Social functioning 5 314 90.46 £+ 13.35 0.75
School functioning 5 313 73.92 +18.79 0.71
Parent-Proxy Report
Total score 23 311 83.13 £ 14.22 0.92
Physical health 8 311 86.28 £ 17.20 0.87
Psychosocial health 15 311 81.40 £15.43 0.90
Emotional functioning 5 311 78.55 £ 19.96 0.84
Social functioning 5 311 90.31+14.81 0.81
School functioning 5 309 75.45 +20.19 0.82
PedsQL 3.2 DM
Self-Report
Total score 33 315 76.91 £ 10.66 0.89
Parent-Proxy Report
Total score 33 311 77.26 £10.93 0.90

Research Question 1

To determine if the five domains of diabetes-specific HRQOL in children with
diabetes put forth by Varni et al. (2013) were present in the PedsQL 3.2 DM, exploratory
factor analyses using the principal axis factor method with promax rotation (Yong &
Pearce, 2013), testing a five-factor solution, a two-factor, and a one-factor solution, were
conducted based on the a priori factor structure and Nansel et al.’s (2008) and Lawrence
et al.’s (2012) findings. Parallel analysis (Horn, 1965) and Velicer’s minimum average
partial (MAP) test (Velicer, 1976) were also conducted to determine how many factors

should be retained (Zwick & Velicer, 1986), apart from those suggested based on the a
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prior factor structure and Nansel et al’s (2008) and Lawrence et al.’s (2012) findings
with the PedsQL 3.0 DM. Courtney (2013) describes parallel analysis.

The PA method is implemented by generating a large number of data matrices

from random data. Each matrix is generated in parallel with the real data

meaning that matrices with the same number of cases and variables are created.

Factors are retained in the real data as long as they are greater than the mean

eigenvalue generated from the random data matrices. (p.4)

Velicer’s MAP test retains components that represent systematic variance rather
than residual or error variance (Courtney, 2013). Parallel analysis and Velicer’s MAP
test have been found to perform well in suggesting the number of factors to be retained
and in many circles are preferred to the eigenvalue-greater-than-one rule (K1) which
frequently overestimates the amount of factors and Cattell’s Scree test which is
susceptible to subjective interpretation (Courtney, 2013). Separate analyses were
conducted for the self-report and parent proxy-report. Within each rater subgroup (self
and parent proxy), separate analyses also were conducted according to the ethnicity of
the children (non-Hispanic or Hispanic). Items with a factor loading value of .30 or
higher were considered to load on a factor (Nansel et al., 2008; Tabachnick & Fidell,
2013). A summary of the communality values, the amount of variance in a variable the
factors can reproduce, for the variables were reported (Thompson, 2004). Each factor
must have had a minimum of three items (Costello & Osborne, 2005; Velicer & Fava,

1998).
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Simply examining the ratio of the sample size to the number of variables/items or
setting a minimum sample size as a way to ensure that one obtains reliable factor
analysis findings has been deemed insufficient. Although a larger sample size improves
the stability of the factors and reduces error, the interaction among the sample size, the
number of variables/items, the number of factors, and the communalities of the variables
can still result in the extraction of accurate factors, even when the sample size is small
(e.g., N=50) (MacCallum, Widaman, Zhang, & Hong, 1999; Velicer & Fava, 1998).
Given the that some of the described factor analyses involved small sample sizes,
examining the results of these factor analyses in the context of the sample size, the
number of variables/items (33), the number of factors (5, 2, 1), and the communalities of
the variables was necessary to draw conclusions about the reliability and accuracy of the
results.

A principal axis factor analysis with a promax rotation extracting five factors did
not result in all of the variables loading on the a priori scales for either the self- or
parent-proxy reports. Table 5 summarizes the factor structures for the self- and parent-
proxy reports. On the self-report, all items from the Worry scale loaded onto an
individual factor with no other items, with item Wr3 also cross-loading onto another
factor. For the parent-proxy report, items on the About My Diabetes scale loaded onto
two factors, with item Ds8 not loading onto any factor and items Ds4 and Ds9 cross-
loading onto two factors. Items from the Treatment | and Treatment Il scales loaded
onto two factors but not the a priori factors involving the Treatment | and Treatment II.

All items from the Worry scale formed an individual factor with no other items. All
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items from the Communication scale in addition to two items from the Treatment | scale
loaded onto one factor.

The extracted five-factor structure on the self-report accounted for 42.07% of the
total variance: factor 1 accounted for 25.68% of the total variance, factor 2 accounted for
6.45% of the total variance, factor 3 accounted for 3.85% of the total variance, factor 4
accounted for 3.23% of the total variance, and factor 5 accounted for 2.86% of the total
variance. The extracted five-factor structure on the parent-proxy report accounted for
44.45% of the total variance: factor 1 accounted for 25.34% of the total variance, factor
2 accounted for 7.28% of the total variance, factor 3 accounted for 4.63% of the total
variance, factor 4 accounted for 4.01% of the total variance, and factor 5 accounted for
3.20% of the total variance. Despite 63.64% and 60.61% of the communalities being
low (<0.50) on the self- and parent-proxy reports, respectively, the presence of few
factors, and few variables loading on these factors, the large sample size over 300 would
suggest an accurate factor extraction, notwithstanding the discrepancy between item

loadings on the self- and parent-proxy reports.

Table 5
Factor Structure of the PedsQL 3.2 DM, Five-factor Solution
Self-report (n=314) Parent-proxy report (n=309)
Item 1 2 3 4 5 1 2 3 4 5
Dsl. Feel hungry 0.43 0.64
Ds2. Feel thirsty 041 0.36 -0.36 0.88
Ds3. Have to go to the bathroom  0.50 0.76
too often

Ds4. Have stomachaches 0.48 0.41 0.35
Ds5. Have headaches 0.55 0.41
Ds6. Feel the need to throw up 0.46 0.43
Ds7. Go “low’ 0.36 0.46
Ds8. Go “high”
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Table 5 Continued

Self-report (n=314) Parent-proxy report (n=309)
Item 1 2 3 4 5 1 2 3 4 5
Ds9. Feel tired 0.50 0.36 0.32
Ds10. Get shaky 0.82 -0.30 0.79
Ds11. Get sweaty 0.52 0.69
Ds12. Feel dizzy 0.74 0.91
Ds13. Feel weak 0.66 0.73
Ds14. Have trouble sleeping
Ds15. Get cranky or grumpy 0.51 0.36
Tx1. Hurts to get finger pricked 0.72 0.41
Tx2. Hurts to get insulin shots 0.72 0.39
Tx3. Embarrassed about diabetes 0.73 0.65
treatment
Tx4. Argue with parents about 0.33 0.37
diabetes care
Tx5. Hard to do everything to 0.55 0.49
care for diabetes
Txx1. Hard to take blood 0.46 0.71
glucose tests
Txx2. Hard to take insulin shots 0.67 0.69
Txx3. Hard to play or do sports 0.37 0.38
Txx4. Hard to keep track of 0.40 0.66
carbs
Txx5. Hard to carry a fast-acting 0.47 0.74
carb
Txx6. Hard to snack when go 0.46
‘£10w37
Wrl. Worry about going “low” 0.83 0.68
Wr2. Worry about going “high” 0.65 0.71
Wr3. Worry about long-term 0.45 0.47 0.59
complications
Cm1. Hard to tell doctors and 0.65 0.65
nurses how feel
Cm2. Hard to ask doctors and 0.76 0.69
nurses questions
Cma3. Hard to explain illness to 0.40 0.51 0.79
others
Cm4. Embarrassed about having 0.75 0.82
diabetes

Note. Ds = About my diabetes scale, Tx = Treatment | scale, Txx = Treatment Il scale, Wr = Worry scale, and Cm =
Communication scale. Variables with factor loadings less than 0.30 were not included in the table.

A principal axis factor analysis extracting a single factor resulted in all of the
variables loading on the single factor for both the self- and parent-proxy reports. Table 6

summarizes the single- and two-factor structures for the self- and parent-proxy reports.
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The single-factor structure on the self-report accounted for 25.22% of the total variance
and the single-factor on the parent-proxy report accounted for 24.73% of the total
variance. A principal axis factor analysis with a promax rotation extracting two factors
resulted in almost all of the variables loading on two factors. On the self-report, all
items from the About My Diabetes scale except for item Ds7 loaded onto one factor in
addition to item Wr2. The rest of the items loaded onto the second factor; item Ds7 did
not load onto either factor. For the parent-proxy report, items on the About My Diabetes
scale loaded onto one factor, while all of the remaining items loaded onto the second
factor.

The extracted two-factor structure on the self-report accounted for 31.48% of the
total variance: factor 1 accounted for 25.40% of the total variance and factor 2 accounted
for 6.08% of the total variance. The extracted two-factor structure on the parent-proxy
report accounted for 31.89% of the total variance: factor 1 accounted for 24.95% of the
total variance and factor 2 accounted for 6.94% of the total variance. Despite 93.94% of
the communalities being low (<0.50) on both the self- and parent-proxy reports, the
presence of few factors, an overdetermination of variables loading on these factors, and
the sample size over 300 would suggest an accurate factor extraction, notwithstanding
the discrepancy between item loadings on the self- and parent-proxy reports. Given the
support for a single-factor structure across the self- and parent-proxy reports, the total

score on the PedsQL 3.2 DM was used as needed in the subsequent analyses.
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Table 6
Factor Structure of the PedsQL 3.2 DM, Single- and Two-factor Solution

Self-report Parent-proxy  Self-report Parent-proxy
report report
Item Single factor Single factor Factorl Factor2 Factorl Factor?2
Ds1. Feel hungry 0.39 0.54 0.46 0.47
Ds2. Feel thirsty 0.43 0.59 0.72 0.57
Ds3. Have to go to the bathroom  0.54 0.59 0.73 0.59
too often
Ds4. Have stomachaches 0.54 0.54 0.60 0.68
Ds5. Have headaches 0.53 0..50 0.59 0.57
Ds6. Feel the need to throw up 0.60 0.39 0.50 0.62
Ds7. Go “low’ 0.31 0.35 0.33
Ds8. Go “high” 0.41 0.45 0.40 0.42
Ds9. Feel tired 0.69 0.67 0.65 0.59
Ds10. Get shaky 0.49 0.50 0.61 0.63
Ds11. Get sweaty 0.54 0.57 0.64 0.74
Ds12. Feel dizzy 0.53 0.61 0.61 0.76
Ds13. Feel weak 0.57 0.61 0.60 0.77
Ds14. Have trouble sleeping 0.53 0.51 0.34 0.40
Ds15. Get cranky or grumpy 0.55 0.58 0.52 0.51
Tx1. Hurts to get finger pricked 0.38 0.40 0.47 0.46
Tx2. Hurts to get insulin shots 0.37 0.32 0.61 0.46
Tx3. Embarrassed about diabetes  0.41 0.47 0.75 0.55
treatment
Tx4. Argue with parents about 0.48 0.48 0.41 0.43
diabetes care
Tx5. Hard to do everything to 0.68 0.47 0.61 0.52
care for diabetes
Txx1. Hard to take blood 0.43 0.47 0.55 0.64
glucose tests
Txx2. Hard to take insulin shots 0.47 0.46 0.64 0.67
Txx3. Hard to play or do sports 0.38 0.51 0.31 0.54
Txx4. Hard to keep track of 0.52 0.41 0.38 0.53
carbs
Txx5. Hard to carry a fast-acting ~ 0.56 0.39 0.46 0.58
carb
Txx6. Hard to snack when go 0.39 0.38 0.33 0.41
“IOW”
Wrl. Worry about going “low” 0.38 0.41 0.31 0.36
Wr2. Worry about going “high” 0.50 0.48 0.32 0.36
Wr3. Worry about long-term 0.55 0.41 0.39 0.35
complications
Cm1. Hard to tell doctors and 0.61 0.57 0.47 0.53
nurses how feel
Cm2. Hard to ask doctors and 0.57 0.56 0.37 0.55
nurses questions
Cma3. Hard to explain illness to 0.50 0.50 0.55 0.51
others
Cm4. Embarrassed about having  0.49 0.49 0.76 0.63
diabetes

Note. Variables with factor loadings less than 0.30 were not included in the table.
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When comparing the eigenvalues of the actual data to eigenvalues in the 50
percentile of the random data in parallel analysis, 11 factors were recommended for
extraction from the self-report and 14 factors were recommended for extraction from the
parent-proxy report. When comparing the eigenvalues of the actual data to eigenvalues
in the 95" percentile of the random data in parallel analysis, 9 factors were
recommended for extraction from the self-report and 11 factors were recommended for
extraction from the parent-proxy report. According to Velicer’s minimum average
partial (MAP) test with the self-report, 2 factors should be extracted; according to the
MAP test with the parent-proxy report, 5 factors should be extracted. Given the lack of
agreement between the recommended number of factors for extraction suggested by the
a priori factor structure, previous findings, and the results of the parallel analyses and
Velicer’s MAP tests, additional principal axis factor analyses were not conducted.

Based on the findings that all of the items loaded onto a single factor and that
nearly all of the items loaded onto two distinct factors with no cross-loadings for both
the self- and parent-proxy reports, principal axis factor analyses with promax rotations,
testing a one- and two-factor solution, were repeated with the self- and parent-proxy
reports for children of non-Hispanic and Hispanic descent. Table 7 summarizes the
single- and two-factor structures for the self- and parent-proxy reports of non-Hispanics.
A principal axis factor analysis extracting a single factor resulted in all of the variables
except for item Ds7 loading on the single factor for the self-report. All of the variables

except for item Tx2 loaded on the single factor for the parent-proxy report. The single-
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factor structure on the self-report accounted for 24.73% of the total variance and the
single-factor on the parent-proxy report accounted for 25.45% of the total variance.

A principal axis factor analysis with a promax rotation extracting two factors
resulted in almost all of the variables loading on two factors. On the self-report, all
items from the About My Diabetes scale except for items Ds7 and Ds14 loaded onto one
factor in addition to item Wr2. The rest of the items loaded onto the second factor; items
Ds7, Ds14, and Txx3 did not load onto either factor. For the parent-proxy report, items
on the About My Diabetes scale loaded onto one factor, while all of the remaining items
loaded onto the second factor.

The extracted two-factor structure on the self-report accounted for 31.13% of the
total variance: factor 1 accounted for 24.91% of the total variance and factor 2 accounted
for 6.21% of the total variance. The extracted two-factor structure on the parent-proxy
report accounted for 32.47% of the total variance: factor 1 accounted for 25.66% of the
total variance and factor 2 accounted for 6.80% of the total variance. More than 90% of
the communality values were low (<0.50) on the self- and parent-proxy reports in both
the single- and two-factor solutions (self- single-factor: 96.97%; parent-proxy single-
factor: 100%; self- two-factor: 93.94%; parent-proxy two-factor: 93.94%). Despite the
low communality values, the overdetermination of variables per factor and the large
sample size over 250 would suggest a stable factor extraction for the two-factor solution,
notwithstanding the discrepancy between item loadings on the self- and parent-proxy

reports.
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Table 7
Factor Structure of the PedsQL 3.2 DM for non-Hispanics, Single- and Two-factor Solution

Self-report Parent-proxy Self-report Parent-proxy
(n=258) report (n=254) report
Item Single factor  Single factor Factor1 Factor2 Factorl Factor2
Ds1. Feel hungry 0.40 0.53 0.44 0.49
Ds2. Feel thirsty 0.45 0.59 0.72 0.61
Ds3. Have to go to the bathroom 0.56 0.59 0.73 0.61
too often
Ds4. Have stomachaches 0.53 0.57 0.61 0.74
Ds5. Have headaches 0.49 0.48 0.60 0.58
Ds6. Feel the need to throw up 0.57 0.43 0.47 0.65
Ds7. Go “low’ 0.32 0.31
Ds8. Go “high” 0.38 0.43 0.40 0.44
Ds9. Feel tired 0.70 0.66 0.64 0.63
Ds10. Get shaky 0.49 0.56 0.61 0.63
Ds11. Get sweaty 0.55 0.57 0.63 0.71
Ds12. Feel dizzy 0.49 0.64 0.59 0.74
Ds13. Feel weak 0.55 0.64 0.60 0.77
Ds14. Have trouble sleeping 0.52 0.50 0.37
Ds15. Get cranky or grumpy 0.57 0.59 0.60 0.55
Tx1. Hurts to get finger pricked 0.36 0.38 0.44 0.50
Tx2. Hurts to get insulin shots 0.33 0.61 0.49
Tx3. Embarrassed about diabetes 0.38 0.52 0.70 0.62
treatment
Tx4. Argue with parents about 0.44 0.51 0.34 0.37
diabetes care
Tx5. Hard to do everything to 0.68 0.47 0.64 0.47
care for diabetes
Txx1. Hard to take blood glucose 0.47 0.48 0.59 0.63
tests
Txx2. Hard to take insulin shots 0.48 0.45 0.64 0.69
Txx3. Hard to play or do sports 0.37 0.51 0.51
Txx4. Hard to keep track of carbs  0.51 0.40 0.42 0.49
Txx5. Hard to carry a fast-acting 0.53 0.37 0.50 0.61
carb
Txx6. Hard to snack when go 0.39 0.35 0.35 0.43
“IOW”
Wrl. Worry about going “low” 0.37 0.43 0.32 0.43
Wr2. Worry about going “high” 0.52 0.48 0.32 0.40
Wr3. Worry about long-term 0.58 0.43 0.45 0.36
complications
Cm1. Hard to tell doctors and 0.63 0.60 0.52 0.51
nurses how feel
Cmz2. Hard to ask doctors and 0.59 0.57 0.44 0.50
nurses questions
Cma3. Hard to explain illness to 0.43 0.52 0.50 0.44
others
Cm4. Embarrassed about having 0.48 0.51 0.71 0.60
diabetes

Note. Variables with factor loadings less than 0.30 were not included in the table.
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Table 8 summarizes the single- and two-factor structures for the self- and parent-
proxy reports of Hispanics. A principal axis factor analysis extracting a single factor
resulted in all of the variables except for item Txx1 loading on the single factor for the
self-report. All of the variables except for items Ds6, Ds10, and Tx3 loaded on the
single factor for the parent-proxy report. The single-factor structure on the self-report
accounted for 29.06% of the total variance and the single-factor on the parent-proxy
report accounted for 22.70% of the total variance.

A principal axis factor analysis with a promax rotation extracting two factors
resulted in all of the variables loading on two factors. Some cross-loadings were
observed and variables did not load consistently across the self- and parent-proxy
reports. The extracted two-factor structure on the self-report accounted for 37.05% of the
total variance: factor 1 accounted for 29.28% of the total variance and factor 2 accounted
for 7.77% of the total variance. The extracted two-factor structure on the parent-proxy
report accounted for 33.62% of the total variance: factor 1 accounted for 22.99% of the
total variance and factor 2 accounted for 10.63% of the total variance. More than 75%
of the communality values were low (<0.50) on the self- and parent-proxy reports in
both the single- and two-factor solutions (self- single-factor: 93.94%; parent-proxy
single-factor: 96.97%; self- two-factor: 78.79%; parent-proxy two-factor: 87.88%). The
low communality values, small sample size, and lack of consistency of the single- and
two-factor solutions across the self- and parent-proxy reports suggest that the extracted

factor structures are not stable, despite the overdetermination of variables per factor.
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Table 8
Factor Structure of the PedsQL 3.2 DM for Hispanics, Single- and Two-factor Solution

Self-report Parent-proxy  Self-report Parent-proxy
(n=54) report (n=53) report
Item Single factor  Single factor Factor1 Factor2 Factorl Factor2
Ds1. Feel hungry 0.34 0.55 0.61 0.53
Ds2. Feel thirsty 0.39 0.58 0.62 0.67
Ds3. Have to go to the bathroom 0.40 0.63 0.74 -0.31 0.75
too often
Ds4. Have stomachaches 0.56 0.34 0.55 0.37
Ds5. Have headaches 0.71 0.61 0.55 0.60
Ds6. Feel the need to throw up 0.67 0.61 0.35
Ds7. Go “low’ 0.55 0.45 0.66 0.40
Ds8. Go “high” 0.50 0.52 0.31 0.47
Ds9. Feel tired 0.63 0.77 0.64 0.54 0.39
Ds10. Get shaky 0.52 0.55 0.52 -0.40
Ds11. Get sweaty 0.55 0.58 0.75 0.86
Ds12. Feel dizzy 0.65 0.43 0.67 0.69
Ds13. Feel weak 0.62 0.43 0.61 0.72
Ds14. Have trouble sleeping 0.50 0.59 0.41 0.57
Ds15. Get cranky or grumpy 0.48 0.51 0.42 0.34
Tx1. Hurts to get finger pricked 0.50 0.47 0.52 0.33
Tx2. Hurts to get insulin shots 0.57 0.44 0.64 0.39
Tx3. Embarrassed about diabetes 0.49 0.87 0.32
treatment
Tx4. Argue with parents about 0.68 0.32 0.71 0.58
diabetes care
Tx5. Hard to do everything to care 0.67 0.53 0.49 0.66
for diabetes
Txx1. Hard to take blood glucose 0.37 0.39 0.57
tests
Txx2. Hard to take insulin shots 0.37 0.49 0.63 0.58
Txx3. Hard to play or do sports 0.54 0.52 0.52 0.58
Txx4. Hard to keep track of carbs 0.52 0.44 0.40 0.64
Txx5. Hard to carry a fast-acting 0.66 0.52 0.47 0.35
carb
Txx6. Hard to snack when go 0.39 0.51 0.34 0.35
“low’7
Wrl. Worry about going “low” 0.51 0.33 0.44 0.39
Wr2. Worry about going “high” 0.38 0.55 0.35 0.50
Wr3. Worry about long-term 0.49 0.34 0.32
complications
Cm1. Hard to tell doctors and 0.61 0.50 0.31 0.39 0.50
nurses how feel
Cmz2. Hard to ask doctors and 0.47 0.55 0.35 0.60
nurses questions
Cma3. Hard to explain illness to 0.72 0.38 0.75 0.66
others
Cm4. Embarrassed about having 0.48 0.35 0.91 0.76
diabetes

Note. Variables with factor loadings less than 0.30 were not included in the table.
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Research Question 2

To determine if children’s overall ratings of their own diabetes-specific HRQOL
is correlated to their caregiver’s ratings of their children’s HRQOL, intraclass correlation
coefficients (ICCs) were calculated for all participants. Then, additional ICCs were
calculated within each rater subgroup (self and parent proxy), according to ethnicity of
the children (non-Hispanic or Hispanic). A two-way mixed effects model was used and
ICCs reflecting absolute agreement of a single measurement were obtained (McGraw &
Wong, 1996; Varni, Limbers, & Burwinkle, 2007b). The total score on the PedsQL 3.2
DM was used as the measure of diabetes-specific HRQOL and to compute the ICCs;
scale scores were not be included in these analyses. Landis and Koch’s (1977)
guidelines for interpreting kappa statistics, guidelines that have also been used to
interpret ICCs, that ICCs < .40 = poor to fair agreement; ICCs of .41 to .60 = moderate
agreement; ICCs of .60 to .80 = substantial agreement; and ICCs of .81 to 1.00 = almost
perfect agreement, were used.

Moderate agreement was found between children’s ratings of their own diabetes-
specific HRQOL and their caregivers’ ratings of their children’s HRQOL as measured
by the total scores on the PedsQL 3.2DM, with an ICC of 0.44, 95% CI [0.35, 0.53].
Moderate agreement was found between non-Hispanic children’s ratings of their own
diabetes-specific HRQOL and their caregivers’ ratings of their children’s HRQOL as
measured by the total scores on the PedsQL 3.2DM, with an ICC of 0.43, 95% CI [0.32,
0.52]. Moderate agreement was found between Hispanic children’s ratings of their own

diabetes-specific HRQOL and their caregivers’ ratings of their children’s HRQOL as
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measured by the total scores on the PedsQL 3.2DM, with an ICC of 0.52, 95% CI [0.30,
0.69].
Research Question 3

To determine if diabetes-specific HRQOL is significantly different based on
ethnicity of the children (non-Hispanic or Hispanic), independent samples t tests were
conducted within each rater subgroup (self and parent proxy). The total score on the
PedsQL 3.2 DM was used as the measure of diabetes-specific HRQOL,; scale scores
were not included in these analyses.

Levene’s test for equality of variances was found to be violated for the
independent samples t test with the self-report (F = 5.59, p =.02) so degrees of freedom
were adjusted from 311 to 69. Results from an independent samples t test indicated that
non-Hispanic children (M = 77.20, SD = 10.26, n = 259) reported similar HRQOL as
Hispanic children (M =75.70, SD = 12.5, n = 54), t(69) = 5.59, p = 0.41, two-tailed.
Results from an independent samples t test indicated that caregivers of non-Hispanic
children (M = 76.85, SD = 10.90, n = 256) rated their children’s HRQOL similarly to
caregivers of Hispanic children (M = 79.63, SD = 10.86, n = 53), t(307) = 0.18, p = 0.09,
two-tailed.

Research Question 4

To determine if children’s glycemic control, as measured by HbAlc levels, is
correlated with diabetes-specific HRQOL as reported by both of the raters, Pearson
product moment correlations (r) were computed for both the self-report and parent

proxy-report, regardless of the ethnicity of the children. Additional Pearson product
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moment correlations (r) comparing HRQOL and glycemic control were then conducted
within each rater subgroup (self and parent proxy), taking into account the ethnicity of
the children (non-Hispanic or Hispanic). The total score on the PedsQL 3.2 DM was
used as the measure of diabetes-specific HRQOL,; scale scores were not included in
these analyses. Effect sizes (r?), statistical significance (o = .05), and confidence
intervals (95%) were reported. Fisher's r-to-z transformations were computed to test for
potential differences in correlations within each rater subgroup (self and parent proxy),
based on the ethnicity of the children (non-Hispanic or Hispanic).

Children’s glycemic control, as measured by HbA lc¢ levels, was significantly
inversely correlated with self-reported diabetes-specific HRQOL (r(313) = -0.18, r? =
0.03, p <0.05, 95% CI [-0.28, -0.07]) and was significantly inversely correlated with
parent-reported diabetes-specific HRQOL (r(309) = -0.11, r> = 0.01, p < 0.05, 95% CI [-
0.22, 0.00]), regardless of the ethnicity of the children. In other words, as HbA1c levels
increased (glycemic control deteriorated), self-reported and parent-reported HRQOL
decreased. For non-Hispanic children, children’s glycemic control, as measured by
HbA1c levels, was significantly inversely correlated with self-reported diabetes-specific
HRQOL (r(257) =-0.17, r? = 0.03, p < .05, 95% CI [-0.28, -0.05]) and was not
significantly correlated with parent-reported diabetes-specific HRQOL (r(254) = -0.10,
r2=0.01, p=0.11, 95% CI [-0.22, 0.02]). For Hispanic children, children’s glycemic
control, as measured by HbA1c levels, was not significantly correlated with self-reported
diabetes-specific HRQOL (r(52) = -0.25, r> = 0.03, p = 0.07, 95% CI [-0.49, 0.01]) and

was not significantly correlated with parent-reported diabetes-specific HRQOL (r(51) =

64



-0.12, r?=0.38, p = 0.02, 95% CI [-0.38, 0.16]). There was no significant difference
between correlations of HbAlc levels and self-reported diabetes-specific HRQOL of
non-Hispanic and Hispanic children (z = 0.55, p = 0.58). There was no significant
difference between correlations of HbAlc levels and parent-reported diabetes-specific

HRQOL of non-Hispanic and Hispanic children (z = 0.13, p = 0.90).
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CHAPTER V
SUMMARY

This study explored the psychometric properties of the PedsQL 3.2 DM as a
measure of diabetes-specific HRQOL in addition to whether children’s overall ratings of
their own diabetes-specific HRQOL are in agreement with their caregiver’s ratings of
their children’s HRQOL. This study also examined if diabetes-specific HRQOL is
different based on the ethnicity of the children and if children’s glycemic control is
related to diabetes-specific HRQOL.
Research Question 1

As hypothesized, the self-report and parent-proxy reports of the U.S. English
version of the PedsQL 3.2 DM did not measure the five domains of diabetes-specific
HRQOL in children with diabetes put forth by Varni et al. (2013), regardless of the rater
(self or parent proxy). When five factors were extracted via principal axis factor
analysis, multiple cross-loadings occurred within the self-report and the factor extraction
between the self- and parent-proxy reports were incongruent, suggesting that the
extracted factor structures are not stable and should not be accepted. An analysis of the
correlation matrix for the self-report revealed that items Ds7 (I go low), Ds8 (I go high),
Txx3 (It is hard for me to exercise or do sports), and Txx6 (It is hard for me to snack
when I go low) were weakly related to the majority of the other items within the measure
(r <0.30 with all items except two for items Ds7, Ds8, and Txx3; r < 0.30 with all items
except one for item Txx6). The correlation matrix for the parent-proxy report revealed

that item Txx6 was weakly related to the majority of the other items within the measure
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(r < 0.30 with all items except one). The elimination of item Txx6 may improve the
stability of the factor structure, but it is unlikely to improve it to such a degree that the
resulting five-factor structures capture the five domains put forth by Varni et al. (2013)
and that the resulting five-factor structures are the same across the self- and parent-proxy
reports.

As hypothesized, a single-factor solution was supported, regardless of the rater
(self or parent proxy). Nansel et al. (2008) and Lawrence et al. (2012) found support for
a single-factor structure with the previous version of the PedsQL DM, the PedsQL DM
3.0. Given the support for a single-factor structure, the use of the total score on the
PedsQL 3.2 DM is appropriate. Estimates of internal consistency reliability of the total
score for the self- and parent-proxy reports exceeded the reliability threshold of a > 0.70
that is needed to be deemed internally consistent and to be used for group comparison
and approached or matched the reliability threshold of a > 0.90 that is needed to be
deemed internally consistent and to be used on the individual-level (Nunnally &
Bernstein, 1994; Varni et al., 2001).

Similar to Nansel et al.’s (2008) findings, a two-factor solution showed promise
for both the self- and parent-proxy reports. On the self-report, all items loaded onto two
factors except for item Ds7. All of the items within the a priori About My Diabetes
scale in addition to item Wr2 (1 worry about going high) loaded onto one factor while
the remaining items loaded onto another. The division of items onto factors on the
parent-proxy report was clearer: all of the items within the a priori About My Diabetes

scales loaded onto one factor and the remaining items loaded onto another. Based on a
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comparison with the two-factor structures obtained by Nansel at al. (2008) on the self-
and parent-proxy reports, the current two-factor structures that were obtained are more
uniform across raters and more closely delineate the distinctions between diabetes-
specific symptoms and all other aspects of diabetes management. Despite this
improvement, neither of the obtained two-factor solutions should be adopted given the
inconsistencies across raters. Findings instead support the use of a single-factor
solution.

Parallel analyses and Velicer’s minimum average partial (MAP) tests were
conducted to estimate how many factors should be extracted from the self- and parent-
proxy reports. Estimates ranged from 2 to 14 factors, depending on the type analysis.
According to the MAP test with the self-report, 2 factors should have been extracted;
according to the MAP test with the parent-proxy report, 5 factors should have been
extracted. Based on the two-factor solution for the self-report and the five-factor
solution for parent-proxy report, the results of the MAP tests seem to fit with the
extracted factor structures. On the self-report, all of the items except for one (item Ds7)
loaded onto two factors with no cross-loadings. On the parent-proxy report, all of the
items except one (item Ds8) mapped onto five factors, with only two items cross-
loading. The About My Diabetes items split into two factors; the Treatment | and
Treatment 11 items all loaded onto one factor except items Tx3 (I am embarrassed by my
diabetes treatment) and Tx4 (My parents and | argue about my diabetes care), which
loaded onto a factor with the Communication scale items; and the fifth factor included

the three items from the Worry scale. It may be that the a priori domains are more
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salient for parents than for children in terms of thinking about diabetes symptom-
presentation and management, resulting in a closer approximation of the a priori
domains on the parent-proxy report than on the self-report.

Inadequate sample size did not permit for exploratory factor analyses to be
conducted for those children with type 1 and type 2 diabetes or for those who completed
the U.S. English version or U.S. Spanish version within each rater subgroup (self and
parent proxy). Additional principal axis factor analyses were not conducted based on the
estimations of factors-to-be-extracted via parallel analyses. Extracting a minimum of 9
factors carries no clinical and practical significance given the content of the items within
the PedsQL 3.2 DM.

Given the varied estimates produced by the parallel analyses and the Velicer’s
MAP tests and the incongruence between the five-factor solutions of the self- and
parent-proxy reports, only repeat principal axis factor analyses extracting single- and
two-factor solutions were conducted for non-Hispanics and Hispanics within each rater
subgroup (self and parent proxy). The single-factor solutions for the self- and parent-
proxy reports obtained regardless of the ethnicity of the participants was not replicated
when separate single-factor solutions were extracted for non-Hispanics and Hispanics.
The two-factor solution for the self-report obtained regardless of the ethnicity of the
participants was not replicated when separate two-factor solutions were extracted for
non-Hispanics and Hispanics. The two-factor solution for the parent-proxy report
obtained regardless of the ethnicity of the participants was replicated when a two-factor

solution was extracted for non-Hispanics but not for Hispanics. For both the self- and
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parent-proxy reports with Hispanics, the two-factor solutions showed factor loadings that
were more discrepant from those produced with the entire sample than did the two-factor
solutions generated with the self- and parent-proxy reports with non-Hispanics.

These additional analyses within each rater subgroup for non-Hispanics and
Hispanics were conducted for exploratory purposes, at best, and were statistically
inappropriate, at worst. Best statistical practice suggests that a comparison of the
stability of factor structures between groups should be analyzed via confirmatory factor
analysis and not multiple exploratory factor analyses. Therefore, the aforementioned
results of the exploratory analyses for non-Hispanics and Hispanics within each rater
subgroup (self and parent proxy) should be interpreted with extreme caution. If more
data are collected from Hispanic participants, the increase in sample size combined with
an improvement in the communality values may improve the stability of the factor
structure across non-Hispanics and Hispanics. Once it is decided that a certain factor-
structure will be used, moving forward, comparisons of the factor structures across
groups such as diabetes diagnosis, language of the measure, ethnicity of the participants,
etc. should be completed with confirmatory factor analysis.

Research Question 2

As hypothesized, children’s overall ratings of their own diabetes-specific
HRQOL and their caregivers’ ratings of their children’s diabetes-specific HRQOL
reflected moderate agreement, according to Landis and Koch’s (1977) guidelines. Due
to inadequate sample size, it is unknown if the strength of this agreement changed for

children with type 1 or type 2 diabetes or if the strength of this agreement changed for
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the U.S. English version and the U.S. Spanish version. Also as hypothesized, the
strength of the agreement was not significantly different depending on the ethnicity of
the children. All of the children and caregivers within the total sample, all non-Hispanic
children and caregivers, and all Hispanic children and caregivers demonstrated moderate
agreement regarding their ratings of the children’s HRQOL. These findings replicate
those found by Abdul-Rasoul et al. (2012) with the PedsQL 3.0 DM in Arabic.
Moderate agreement between children’s and caregivers’ ratings of children’s
diabetes-specific HRQOL support Matza et al.’s (2004) and Varni et al.’s
recommendation (2005) that capturing both children’s and caregivers’ perceptions of
children’s HRQOL when possible may be the most comprehensive choice when
determining treatment conceptualization and changes. Yi-Frazier et al. (2016) also
advocated for gathering both self- and parent-proxy reports but noted that, when ratings
are significantly different, using the self-report may ensure that more concerns are
addressed, as she and her colleagues found that youth reported lower ratings of diabetes-
specific HRQOL compared to their caregivers. Discrepant ratings between child and
caregiver may yield clinically meaningful information, particularly in light of lab results
(i.e., HbAlc levels) that shed light on diabetes management. Opportunities for problem-
solving and reeducation are ample when HRQOL ratings are disparate and when ratings
do not match the necessary level of concern that should be warranted based on the
biological markers of disease management. Given the moderate agreement between
raters, capturing the perspective of only one rater may attenuate the breadth and depth of

the concerns related to HRQOL and thus, possible areas for intervention.
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Research Question 3

As hypothesized, diabetes-specific HRQOL within each rater subgroup (self and
parent proxy) did not significantly vary based on the ethnicity of the children (non-
Hispanic or Hispanic). These findings replicate those of Rhodes et al. (2012).
Additional comparisons were not made with the other ethnicities represented in the
sample. If sample size permits, an examination of the differences in HRQOL in children
with diabetes based on ethnicity (White/non-Hispanic; Black/non-Hispanic;
Hispanic/Latino; and Asian/Pacific Islander) would be worthwhile, given previous
findings suggesting that children with diabetes of Black/non-Hispanic descent have
poorer HRQOL (Hood et al., 2014; Rhodes et al., 2012; Willi et al., 2015). Inadequate
sample size did not permit for comparisons of diabetes-specific HRQOL for those
children with type 1 and type 2 diabetes or for those who completed the U.S. English
version or U.S. Spanish version within each rater subgroup (self and parent proxy).
Research Question 4

As hypothesized, children’s glycemic control, as measured by HbAlc levels, was
significantly inversely correlated with diabetes-specific HRQOL, as reported by both of
the raters, regardless of ethnicity. Children with better glycemic control, as indicated by
lower HbA1c levels, had higher diabetes-specific HRQOL, within each rater subgroup
(self and parent proxy), similar to the findings of Frgisland et al. (2013); Ingerski et al. (
2010) JDRF CGM Study Group (2010); Kalyva et al. (2011); Lawrence et al. (2012);
Malik and Koot, (2009); Nansel et al. (2008); Naughton et al. (2008); Reid et al., 2013;

Tahirovi¢ et al. (2012); van Bussel et al. (2013); Varni et al. (2003); Varni et al. (2013).
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When this relation was analyzed separately among non-Hispanics and Hispanics, the
significance of the relation was only retained among non-Hispanics completing the self-
report. Despite this finding, a comparison of the strength of the relations between
glycemic control and diabetes-specific HRQOL between non-Hispanics and Hispanics
revealed non-significant differences. Inadequate sample size did not allow for it to be
determined if the strength of this relation was significantly different for children with
type 1 or type 2 diabetes or for those who completed the U.S. English version of the
measure or those who completed the U.S. Spanish version of the measure, within each
rater subgroup (self and parent proxy). The lack of significant difference of the strength
of the relation between non-Hispanics and Hispanics adds to the existing literature base
related to glycemic control and diabetes-specific HRQOL, as previous researchers have
not examined differences in the strength of this relation based on ethnicity. If a stratified
sample could be obtained among the participants based on ethnicity, further analyses
could be conducted to determine if the strength of this relation is significantly different
among ethnic groups beyond just the non-Hispanic and Hispanic distinction.
Implications, Limitations, and Future Directions

Despite improvement in diabetes management over the past half century,
managing all aspects of the illness remains a demanding, time-consuming, physically-,
emotionally-, and socially-taxing process. Teasing apart which aspects of a child’s
diabetes management (the presence of symptoms, treatment demands, worry about the
illness, and communication with providers) most prominently contribute to a child’s

diabetes-specific quality of life could not be determined in this investigation. However,
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while the two-factor solutions were not completely supported, an analysis of the variance
explained by the factors suggest that the majority of the variance is explained by the
items related to the presence of diabetes symptoms. The additional items add to the
variance explained and may be of clinical import on the individual level but the
additional domains purportedly captured by the PedsQL 3.2 DM contribute less to
HRQOL than do the actual diabetes-symptoms.

In line with the WHO’s (1993), Matza et al.’s (2004), and Varni et al.’s (2005)
recommendations, the use of a general, non-disease-specific HRQOL measure should be
used in conjunction with a disease-specific module in order to allow for both inter-illness
and intra-illness comparisons. An analysis of the results of the PedsQL 4.0 GCS in
relation to the PedsQL 3.2 DM was not the focus of this study, as this study’s focus was
primarily on the psychometric properties of the PedsQL 3.2 DM. Future studies
comparing the relationship between glycemic control and HRQOL as measured by the
total score and the scales of the PedsQL 4.0 GCS, which have been validated in
numerous studies and have been shown to be related to glycemic control (Varni et al.,
2003), may shed more light regarding the HRQOL of children with diabetes in multiple
domains that the PedsQL 3.2 DM is not sensitive enough to measure. Internal
consistency reliability estimates suggest that the potential exists for results on the
PedsQL 3.2 DM to be used to compare quality of life across groups (e.g., type 1 diabetes
and type 2 diabetes).

With the push for more integrated care in pediatric settings and evidence of the

treatment and cost benefits of integrating behavioral medicine and traditional medical
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care (Asarnow, Rozenman, Wiblin, & Zeltzer, 2015; Blount et al., 2007; Katon et al.,
2006; Yarbro & Mehlenbeck, 2016), psychology as a discipline is in a position to
uniquely contribute to the changing face of the delivery of health-care services. With
specific regard to treating children with diabetes, as previously mentioned, the
International Society for Pediatric and Adolescent Diabetes (ISPAD) also recommended
integrating behavioral health services and traditional medical care (de Wit et al., 2014).
A measure like the PedsQL 3.2 DM allows behavioral health professionals to quickly
assess for concerns and subsequently, to engage in brief, tailored intervention based on
the patient’s needs or to advocate for more intensive mental-health interventions. Given
the present evidence of the relation between poor glycemic control and poor quality of
life and additional evidence that poor diabetes-specific HRQOL has, in part, predicted
poor future glycemic control (Hood et al., 2014), improving quality of life may directly
play a role in improving the course of a child’s diabetes.

As mentioned previously, the inadequate sample size of those with type 2
diabetes prevented several hypotheses from being tested and thus prevented the current
findings being generalized to this subgroup. Of the sample included for the current
analyses, no intentional effort was made to specifically recruit children with type 2
diabetes. Convenience sampling was conducted from the tertiary care children’s
hospitals; given that the overwhelming majority of children with diabetes have type 1
diabetes, it is not surprising that that the overwhelming majority of children included in
the sample have a primary diagnosis of type 1 diabetes. The homogeneity of the sample

regarding primary diabetes diagnosis limits the generalizability of the results. Deliberate

75



recruitment and inclusion of children with type 2 diabetes and their caregivers in the
sample is needed to extend the current findings to those children with type 2 diabetes.
With the previously discussed findings that some with type 2 diabetes have poorer
HRQOL than those with type 1 diabetes (Naughton et al., 2008; Varni et al., 2003),
replicating (or not replicating) these initial findings with a substantial sample with type 2
diabetes can help medical teams determine if those with type 2 diabetes warrant specific
treatment modifications and interventions. Ensuring, first, that the single-factor structure
holds for those with type 2 diabetes is essential, as the focus groups used to create the
PedsQL 3.2 DM revision all had type 1 diabetes (Varni et al., 2013).

Not only was the sample size inadequate for those with type 2 diabetes, but the
sample size was also inadequate for those who completed the U.S. Spanish version of
the measure. Prior to the beginning of data collection, one of the tertiary care children’s
hospitals gave assurance it would be able to recruit participants who spoke or had a
caregiver who spoke Spanish. During data collection, this site determined they had
underestimated the linguistic and ethnic makeup of their patient population, not only
reducing the number of Hispanics who were recruited but also virtually eliminating the
number of participants who would be able to complete the U.S. Spanish versions of the
PedsQL 3.2 DM. As previously discussed, over half of Hispanic children have a parent
who does not speak English well (Murphey et al., 2014), highlighting the importance of
ensuring that Spanish-speaking caregivers and their children with diabetes be included in

future studies involving the PedsQL 3.2 DM to ensure that the U.S. Spanish version of
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the PedsQL 3.2 DM adequately captures the needs and functioning of these children and
families.

The proportion of Hispanics in the current sample was representative of the
proportion of Hispanic children with diabetes in the population of children with diabetes,
as estimated by Pettitt et al. (2014) in a sample of 7,695 youth with diabetes. While the
current sample size of Hispanics allowed for appropriate statistical analyses to be
conducted, increasing the number of Hispanic participants may help to strengthen the
current findings as they relate specifically to Hispanics. It is possible that the number of
Hispanics was slightly underrepresented given that those families who indicated “Other”
as their ethnicity were not asked to delineate their ethnic makeup. Families who
endorsed the “Other” distinction may have been part-Hispanic. While the argument can
be made that inclusion of these participants in the analyses comparing non-Hispanics
and Hispanics may have confounded the results, it is also not known if those who
endorsed “Hispanic” are exclusively Hispanic or identify as Hispanic despite being
multi-ethnic. Ensuring that the PedsQL 3.2 DM accurately captures the HRQOL of
Hispanics is critical, especially in light of the increased risk for diabetes-related health
problems in ethnic minority youth, including Hispanics.

Excluding participants whose HbA1c was collected beyond 3 months of
completing the measures reduced the number of participants who were included in the
current study. Once it was discovered during data collection that some sites were using
HbA1c levels that did not reflect current glycemic control, site administrators were

asked to obtain a current HbAlc level for subsequent participants. It could be argued
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that information from these participants should have been included for the factor
analyses of the PedsQL 3.2 DM self- and parent-proxy reports where these values were
not needed but not for the analyses involving the relation of HbAlc levels and HRQOL.
However, to preserve the uniformity of the sample across analyses, the decision was
made to exclude the data from these participants across all analyses.

The data from the 2-7 year-olds who completed the study were also excluded
from the current analyses, even though the original design included them as a portion of
the projected sample. Given one of the primary aims of the study was to conduct
exploratory factor analyses on the self- and parent-proxy reports of the PedsQL 3.2 DM,
including versions of the measures that did not contain the same amount of items as the
other measures seemed to undermine the core processes involved in exploratory factor
analyses. SPSS would have eliminated these measures from the exploratory analyses
regardless, because listwise deletions remove cases from analyses when pertinent
variables from those cases have missing data. Similar to the situation involving the
HbA1c data described above, some may have excluded the information from these
participants for the factor analyses of the PedsQL 3.2 DM self- and parent-proxy reports
but not for the analyses involving the relation of HbAlc levels and HRQOL. However,
to preserve the uniformity of the sample across analyses, the decision was made to
exclude the data from these participants across all analyses.

The difference between the self- and parent-proxy reports of the PedsQL 3.2 DM
for ages 2-7 and ages 8-18 involves the elimination of item wr3 (worrying about long-

term complications from diabetes) from the reports for ages 2-7. During the focus
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groups conducted when creating the PedsQL 3.2 DM, it was found that only adults
worried about the long-term complications from diabetes (Varni et al., 2013). Despite
this finding, the item regarding long-term worry is included on the self- and parent-
proxy reports for children ages 8-18 but is not included on the parent-proxy report for
children ages 2-7. To ensure consistency among the versions of the modules, it may be
beneficial ultimately to decide to eliminate this item entirely or only add it to the parent-
proxy report for children of all ages.
Conclusion

As the incidence of diabetes increases across diabetes types and across ethnic
groups, so too does the importance of measuring HRQOL in children with chronic
iliness like diabetes. Results from HRQOL measures like the PedsQL 3.2 DM can
influence treatment decisions that affect numerous domains of life beyond just the
physiological. The total score on the PedsQL 3.2 DM affords clinicians and researchers
alike the opportunity the compare HRQOL in children with diabetes across ethnic
groups within this population and to monitor treatment outcomes on an individual basis.
Poor diabetes-specific HRQOL has been found to be associated with poor glycemic
control, supporting the idea that disease management has implications beyond the
physical manifestation of symptoms and that improvements in HRQOL could positively
impact the course of a child’s diabetes. As the number of Hispanics and Spanish-
speakers with and without diabetes continues to grow in the United States, more research
is needed to determine if the PedsQL 3.2 DM as it currently stands adequately captures

the needs of this substantial subpopulation.
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APPENDIX
PEDSQL™ 3.2 DIABETES MODULE FIELD TEST
MEDICAL CHART REVIEW

Date: / /
MM DD YYYY

Data Collection Site:

Participant’s 4 Digit Study ID#:

Primary Diabetes Diagnosis: Please check one
[] Type 1 Diabetes Mellitus

[] Type 2 Diabetes Mellitus

Secondary Diagnosis/Diagnoses: Please check “Yes” or “No” for each secondary
diagnosis

[J Yes [ No Autoimmune Thyroid Disease
(Circle one: Hypothyroidism/Hyperthyroidism)
[] Yes [ONo Celiac Disease
[] Yes [INo Hypertension
[] Yes [No Nephropathy
[] Yes [ No Dyslipidemia
[J Yes O No ADHD
[J Yes [ No Asthma
[] Yes [ No Autism Spectrum Disorder
[J Yes [ No Intellectual Disability
[J Yes [ No Other:
Date of Diabetes Diagnosis: /

(Month) (Year)
OR
Time Since Diagnosis:

(YYears and months)
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Does the patient currently use an insulin pump? Please check one:
LI Yes (I No

Does the patient currently use Continuous Glucose Monitoring (CGM)?
Please check one: L] Yes (] No

Most Recent Hemoglobin Alc Level (HbA1c):
Value % Normal range %

Date: / /
MM DD YYYY

Most Recent BMI:

Value Percentile %

Date: / /
MM DD YYYY
In the past 6 months how many times was the patient seen in an Urgent Care

Center, Emergency Department, and/or required hospitalization because of his/her
diabetes?

Please circle one: 0 1 2 >3 Unknown
What was the problem (check all that apply)?

[] Ketones [] Diabetic ketoacidosis (DKA)

] Hypoglycemia (low blood sugars)  [] Seizure

(1 Other: [] Unknown
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Since the patient was diagnosed with diabetes, how many times was the patient seen
in an Urgent Care Center, Emergency Department, and/or required hospitalization
because of his/her diabetes?

Please circle one: 0 1 2 >3 Unknown
What was the problem (check all that apply)?

[] Ketones [] Diabetic ketoacidosis (DKA)

] Hypoglycemia (low blood sugars)  [] Seizure

(] Other: [] Unknown

Has the patient experienced diabetic ketoacidosis (DKA) since being diagnosed with
diabetes (circle one)?

a. Yes (if yes, how many times?) b. No c. Unknown
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