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Abstract

The present study describes the development and initial validation of a new obesity-specific, self-
report measure of health-related quality of life (HRQOL) for children aged 5-13 years.
Participants included 141 obese children (mean age = 9.2 years, 67% female, 55% black, mean
zBMI = 2.52) and their primary caregivers. Children completed Sizing Me Up (obesity-specific
HRQOL) and the PedsQL (generic HRQOL). Item content for Sizing Me Up was based on the
published child obesity and HRQOL literatures and expert opinion. Items use phrasing to orient
children to respond to questions in context of his/her size (e.g., “were teased by other kids because
of your size™). Caregivers completed Sizing Them Up, a parallel parent-proxy, obesity-specific
HRQOL measure. Initial psychometric evaluation of Sizing Me Up was completed by conducting
a factor analysis and determining internal consistency, test—retest reliability, and convergent and
construct validity. Sizing Me Up is a 22-item measure with five scales (i.e., Emotional
Functioning, Physical Functioning, Social Avoidance, Positive Social Attributes, and Teasing/
Marginalization) that account for 57% of the variance and a total HRQOL score. Internal
consistency coefficients range from 0.68 to 0.85. Test-retest reliabilities range from 0.53 to 0.78.
Good convergent validity was demonstrated with the PedsQL (rs= 0.35-0.65) and the parent-
proxy Sizing Them Up (rs=0.22-0.44). Sizing Me Up represents the first obesity-specific
HRQOL measure developed specifically for younger school-aged children (aged 5-13 years) with
preliminary evidence of strong psychometric properties that likely has both clinical and research
utility in a variety of settings.

INTRODUCTION

Approximately 24% of young children (aged 2-5 years) and 34% of elementary school-age
children and adolescents are either overweight or obese (BMI = 85th percentile) in the
United States (1). Consequently, a notable percentage of today’s youth face management of
obesity-related health (2) and psychosocial (3) risks and consequences without successful
intervention. Accordingly, the past decade has shown a growing interest in characterizing
the health-related quality of life (HRQOL) of obese youth in an effort to fully document the
impact of this public health crisis.

To date, 17 published studies have described the HRQOL of obese youth and documented
significant impairments in physical, emotional, and social well-being (4-19).Until recently,
pediatric researchers have been limited to use of generic self-report and/or parent-proxy
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measures (20-22) when characterizing HRQOL in obese youth. Whereas these generic
measures have utility and allow for cross-disease comparisons (10), generic measures do not
assess aspects of child daily functioning that are specific to being obese and likely lack the
specificity and sensitivity of condition-specific instruments (23).

Currently, two measures are available to pediatric researchers to characterize the impact of
weight or obesity on youth daily functioning. The Impact of Weight on Quality of Life-Kids
(18) was specifically designed to assess key domains of weight-related HRQOL for older
school-aged children and adolescents aged 11-18 years (i.e., physical comfort, body esteem,
social life, and family relations) and has strong psychometric properties. However, no
disease-specific measures existed that captured the HRQOL of younger obese children. In
response, we recently presented a psychometrically strong, parent-proxy, obesity-specific
HRQOL measure for youth aged 5-18 years, Sizing Them Up (24). Given the compelling
evidence in the broader HRQOL literature supporting the use of pediatric patient self-report
(vs. parent-proxy) as the “standard” source when characterizing patient status or treatment
outcomes (25), the critical need for a parallel self-report, obesity-specific measure for
children was clear.

The aims of the present study were to describe the development and initial validation (e.g.,
reliability and validity) of a self-report, obesity-specific measure of HRQOL for children
aged 5-13 years called Sizing Me Up. It was expected that Sizing Me Up would have
internally consistent factors (e.g., Cronbach’s alpha > 0.70), good test—retest reliability, and
moderate agreement with similar scales on a generic self-report HRQOL measure (PedsQL);
the parent-proxy, obesity-specific measure (Sizing Them Up); and zBMI. Secondary study
aims included examination of gender and race differences on Sizing Me Up.

METHODS AND PROCEDURES

Participants and procedures

Study participants included 141 obese children aged 5-13 years and caregivers seeking
treatment through a hospital-based pediatric weight management program. The program
requires a physician referral and a BMI >95th percentile. Participants included in the current
analyses represent a subset of younger children from a pooled sample of two larger
consecutive studies examining the HRQOL of obese youth. Procedures were consistent
across both studies, although the second study had two phases as described below. Larger
eligibility criteria included (i) children being 5-18 years of age, (ii) willingness to comply
with study procedures, (iii) provision of written informed consent/assent, and (iv) exclusion
of youth with developmental disabilities or significant reading difficulties. Study protocols
were approved by the Cincinnati Children’s Hospital Medical Center Institutional Review
Board.

Phase 1—Between August 2004 and January 2007, all patients who had scheduled a first
appointment with the pediatric weight management program were mailed brochures
describing a study about HRQOL in obese youth. Potential participants were subsequently
approached for recruitment and participation during their first appointment, either a medical
screening visit at the General Clinical Research Center or an intake evaluation with the
treatment team. One hundred fifty-one of 159 (95%) agreed to study participation. The final
sample (7= 141) reflects the exclusion of several participants: (i) five participants were one
of two siblings and (ii) five participants had difficulty understanding the questionnaires due
to reading difficulties and/or English being a second language. Demographic characteristics
of the sample are presented in Table 1.
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All personnel were trained to recruit and screen participants, obtain consent/assent, and
administer questionnaires. For the current study, children completed the self-report PedsQL
and the newly developed Sizing Me Up. Caregivers completed a demographic form and the
parent-proxy Sizing Them Up. Participants were compensated with a $10 gift card to local
stores for their time.

Phase 2: Test-retest reliability—Those participants recruited between August 2005
and January 2007 were approached for a second study phase designed to assess test—retest
reliability of Sizing Me Up. Approximately 2—4 weeks after completion of phase 1, research
assistants administered a second set of questionnaires at the family’s home or a mutually
agreed upon location. Height and weight measurements were taken to ensure no significant
changes occurred in zBMI from phase 1, which would compromise stability over time. Of
the potential 103 participants between 5 and 13 years of age who agreed to phase 1 and were
approached for phase 2, 97 agreed to participate (94%). Eleven participants consented but
had difficulties scheduling the phase 2 visit, three participants were one of two siblings, two
participants had difficulty understanding the questionnaires due to reading difficulties or
English being a second language, and one had an invalid phase 2 weight measurement,
resulting in a final test-retest reliability sample of 80 participants.

Sizing Me Up—This instrument was developed by the current investigators to assess child
self-report of obesity-specific HRQOL and targets youth aged 5-13 years. Item content was
based on the published pediatric obesity and HRQOL literature, as well as expert advice
from three independent pediatric obesity clinicians and researchers. The original core set of
30 items assessed physical functioning and discomfort, school functioning, emotional
functioning, peer relations and victimization, and social withdrawal. All items use phrasing
to orient children to respond to questions in context of their size (e.g., “...because of my
size™). Language is developmentally appropriate and in first person tense. The directions and
practice items are read aloud to all participants. For children 10 years of age and younger,
items are then administered in an individual-interview format, with older children
completing the measure independently. Participants are oriented to the four response choices
(i.e., none to all of the time) both verbally and visually (see Supplementary Data online).

Sizing Them Up—Sizing Them Up (24) is a 22-item parent-proxy measure of obesity-
specific HRQOL designed in parallel with Sizing Me Up. All items use phrasing to orient
parents to respond to questions in context of the child’s weight/shape/size (e.g., “...because
of their weight/shape/size”). The four response choices range from “never” to “always.”
Sizing Them Up is composed of six scales (i.e., Emotional Functioning, Physical
Functioning, Teasing/Marginalization, Positive Social Attributes, Mealtime Challenges, and
School Functioning) and a total score. Scales are standardized and scores range from 0-100,
with higher scores representing better quality of life. Sizing Them Up had internal
consistency coefficients ranging from 0.59 to 0.91 and test—retest reliabilities ranging from
0.57 to 0.80. Sizing Them Up also demonstrated good convergent validity with other
HRQOL measures and responsiveness to change related to weight loss.

PedsQL 4.0 generic core scales—The PedsQL (20), a self-report measure of generic
HRQOL with parallel versions for children 5-7 years and 8-12 years, was utilized. The
PedsQL consists of four core scales, including physical, emotional, social, and school
functioning; a broad summary score (psychosocial functioning); and a total score. The
PedsQL has been shown to be both reliable and valid for use with children as young as age
5, with internal consistency reliability coefficients approaching or exceeding 0.70 (20,25).
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Weight and height—Child height and weight were measured by General Clinical
Research Center or clinic nurses in phase 1 and abstracted from the medical record. For
phase 2, trained research assistants measured weight (0.1 kg) on a portable SECA digital
scale (SECA, Hamburg, Germany) and standing height with a calibrated custom portable
stadiometer (Creative Health Products, Plymouth, MI). Weight and height measurements
were taken in triplicate and the mean was used in analyses. Height and weight data were
used to calculate BMI (kg/m?) and the standardized zBMI using the LMS method (26) based
on the CDC 2000 growth curves (27).

Demographic questionnaire—Caregivers completed a brief family demographic
questionnaire. Occupational data were used to calculate the Revised Duncan (TSEI2) (28)
for each family, an occupation-based measure of socioeconomic status (29,30). TSEI2
scores range from 15 to 97, with higher scores representing greater occupational attainment.
For two-caregiver households, the higher TSEI2 score was used in analyses.

Statistical and data analyses

RESULTS

Descriptive statistics (means and standard deviations) were used to characterize
demographic and anthropometric variables. Exploratory factor analyses using principal axis
factoring with promax rotation were performed on the Sizing Me Up 30-item pool. Items
were deleted for several reasons, including high cross-loadings (i.e., loadings of >0.35 on
three or more scales when the original loading was below 0.60) or low factor loadings
(<0.40 (ref. 31)). After determination of a meaningful factor structure, internal consistency
coefficients using Cronbach’s alpha were calculated for each scale. Test-retest reliability
was determined using intraclass correlation coefficients. An intraclass correlation coefficient
of =0.80 suggests excellent agreement; between 0.61 and 0.79, moderate agreement; and
between 0.41 and 0.60, fair agreement (32).

Pearson’s correlation coefficients were calculated between similar scales on Sizing Me Up
and scales on the (i) PedsQL child self-report and (ii) the parent-proxy Sizing Them Me Up.
Pearson correlations were also calculated between zBMI and Sizing Me Up subscales.
Finally, multivariate analyses of variance were conducted to examine race and gender
differences on Sizing Me Up scales, after controlling for zZBMI. Analyses were performed
using SPSS statistical software (version 14.0, 2006; SPSS, Chicago, IL).

Factor analysis

An exploratory factor analysis was conducted to examine 30 items on the Sizing Me Up
measure. Eigenvalues and scree plot data supported the use of a three- to six-factor solution.
Each of these solutions was examined with respect to the pattern of item loadings, cross-
loadings, and conceptual meaning. A five-factor solution was chosen because it separated a
moderate number of items into factors that were statistically distinct and interpretable. This
resulted in a final instrument with 22 items.

Sizing Me Up scales and items

Sizing Me Up is a 22-item measure consisting of five scales: Emotional Functioning,
Physical Functioning, Social Avoidance, Positive Social Attributes, and Teasing/
Marginalization. The scales, corresponding items, and item loadings of the factor analysis
are presented in Table 2. The percentage variance accounted for by the 22-item measure was
57%. Internal consistency coefficients for each scale are strong (Table 3), ranging from a =
0.68 for Positive Social Attributes scale and a. = 0.85 for Emotional Functioning. Factor
intercorrelations were positive and ranged from 0.01 to 0.58 (Table 4).
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Scales assess children’s perceptions of the impact of their size on a specific age-salient
domain: their feelings or emotions (Emotional Functioning), their ability to keep up with
physical activities and teasing while being physically active (Physical Functioning), their
comfort in and avoidance of social activities (Social Avoidance), their positive qualities and
strengths (Positive Social Attributes), and whether they were teased or left out due to their
weight (Teasing/Marginalization). The Total Quality of Life scale is a compilation of the
five core scales. Scaled scores were calculated by summing the items and then transforming
them to a score ranging from 0 to 100, with 100 representing the best HRQOL. The total
score was calculated by summing all 22 items and then similarly transforming to a 0 to 100
scale.

Test—retest reliability

The average time between phase 1 and phase 2 visits was 17.0 days (s.d. = 7.6). There was
no significant change in zBMI from phase 1 to 2 (paired #test £(73) = 1.8; P=ns). Test—
retest reliability was strong for a majority of scales, ranging from 0.53 to 0.78 (see Table 3).

Convergent validity and construct validity

As expected, correlations were moderate and significant for similar domains of Sizing Me
Up and the PedsQL (see Table 4). Correlations between similar scales on Sizing Me Up and
the parent-proxy Sizing Them Up were small to moderate: Emotional Functioning (r=0.22,
P<0.01), Physical Functioning (r=0.27, < 0.001), Teasing/Marginalization (r=0.41, P<
0.001), Positive Attributes (r=0.29, £<0.01), and Total QOL scales (r=0.44, P< 0.001).
Significant differences between parent and child report were observed for the Positive
Attributes scale (see Figure 1).

Regarding the relation between Sizing Me Up and zBMI, higher zBMI was associated with
poorer HRQOL for Emotional Functioning (r=0.20, A= 0.02). A trend was noted for higher
zBMI being associated with poorer HRQOL for Social Avoidance (r=0.15, = 0.07) and
Total Quality of Life scale (r=0.14, = 0.095).

Race and gender differences

Race and gender differences were examined on Sizing Me Up scales, adjusting for zZBMI
scores. Given the large proportion of white and black youth in the current sample, analyses
were limited to these two groups. The overall multivariate analysis of variance suggested
significant race differences on Sizing Me Up scales (Hotelling’s T=0.09, F (5, 126) = 2.29,
P<0.05). Post hoc analyses revealed black youth reported better Physical Functioning
compared to white youth (Mgjack = 74.7 VS. Miypite= 65.5; F (1, 130) = 15.4, P< 0.05).
Although the overall multivariate analysis of variance suggested significant gender
differences on Sizing Me Up scales (Hotelling’s T=0.09, F(1, 134) = 2.4, and P=0.04),
post hoc analyses revealed no significant gender differences on any one scale.

DISCUSSION

Sizing Me Up represents the first obesity-specific self-report HRQOL measure developed
specifically for younger school-aged children (5-13 years). Preliminary results demonstrate
that Sizing Me Up has strong psychometric properties, including good internal consistency,
test—retest reliability, and convergent validity. Furthermore, these initial data demonstrate
the feasibility of reliably and validly assessing the self-report of obesity-specific HRQOL in
children as young as 5 years of age. Sizing Me Up is brief (22 items; 8-12 minutes
completion time), easy to administer and score, of no-cost, and provides critical content to
characterize the impact of children’s size on their daily functioning across a number of age-
salient domains.
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Sizing Me Up has five core scales (i.e., Emotional Functioning, Physical Functioning, Social
Avoidance, Positive Social Attributes, and Teasing/Marginalization) and a Total score. The
Emotional Functioning scale uniquely captures children’s self-perceptions of how their size
makes them feel (i.e., mad, sad, worried, and frustrated). Although certainly there is a wide-
range of assessment tools that measure a child’s more general emotional status, such as
depression inventories (33), self-concept scales (34), and generic HRQOL measures (20), to
our knowledge, this is the first measure for children that asks children to place their self-
perceptions of emotions in the specific context of their obesity. Similarly, the Physical
Functioning scale measures children’s self-perceptions of how much their size impacts their
comfort and ability to engage in daily age-salient activities at school or within their
community. In addition, this scale includes an item that targets weight-based teasing while
being physically active, known to be predictive of lower physical activity levels in youth
(35).

In terms of social relations, two scales emerged on Sizing Me Up. The Social Avoidance
scale describes how their size may lead an obese child to avoid or feel discomfort in age-
salient social settings (e.g., school, park, gym, sleepovers, and family meal). Alternately, the
Teasing/Marginalization scale assesses children’s self-perceptions of feeling left out or
teased by others due to their size, peer behaviors that are well documented in the pediatric
obesity literature (36,37). Finally, the Positive Social Attributes scale encompasses child
self-perceptions of positive qualities and emotions they possess in context of their size (e.g.,
humor, healthiness, happiness, and self-liking). We assert that the inclusion of an HRQOL
scale focused on positive attributes may enable clinicians to understand a child’s self-
perceived strengths, as well as areas that they may want to improve (24).

Additional analyses considered whether children’s self-reported, obesity-specific HRQOL
varied by degree of obesity (zBMI), race (white, black), or gender. Within this clinically
obese sample (BMI = 95th percentile), higher zBMI was associated with poorer Emotional
Functioning. Interesting trends also emerged suggesting higher zBMI is associated with
greater Social Avoidance and lower overall obesity-specific quality of life (total score).
Thus, these data provide initial evidence that children who have progressed to a greater
degree of obesity in this young age range perceive greater HRQOL impairment due to their
size. No significant gender differences were noted on Sizing Me Up and only one scale of
this obesity-specific HRQOL measure was found to differ between black and white youth.
Specifically, African American obese children reported better obesity-specific physical
HRQOL than white children. Although we have previously documented that obese black
adolescents are more physically comfortable with their size than whites when using a
weight- or obesity-specific measure (12,18), these are the first data to characterize this in
school-age children as young as 5 years of age.

As expected, Sizing Me Up demonstrated moderate agreement on similar scales of the
PedsQL and the parallel parent-proxy, obesity-specific measure Sizing Them Up. Of note,
Varni and colleagues (25) noted that imperfect agreement between child self-report and
parent-proxy is consistently reported in the HRQOL literature. Used together, Sizing Me Up
and Sizing Them Up offer researchers and/or clinical providers tools to assess both child and
parent perspectives on how obesity is impacting a child’s daily life.

As noted, the present study represents an initial report on the psychometric properties of the
Sizing Me Up measure. This study is not without limitations and consequent directions for
future research. Specifically, the current sample may not be generalizable to all obese youth
as (i) children and families were treatment seeking, (ii) data collection occurred at one site
and while representative of the site’s clinic population, and (iii) children represented
primarily two racial groups (e.g., white and black). Based on findings using a generic
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HRQOL measure (7), it is possible that obese children within the community who are not
seeking treatment have better obesity-specific HRQOL compared to children seeking care in
a clinical program. Future research with larger and more ethnically diverse samples of obese
youth (e.g., Hispanic, Native American) is also needed. Furthermore, although this measure
was intentionally developed and initially validated to assess self-perceptions of clinically
obese (BMI = 95th percentile) children, an important area of future study will be to evaluate
the psychometric structure in an overweight population and to assess how Sizing Me Up
differentiates child self-perceptions across the entire weight spectrum. Finally, although the
present study presents key reliability and validity data of Sizing Me Up, an important next
step will be to assess the measure’s responsiveness to change related to weight loss/gain to
further establish Sizing Me Up as a well-validated patient-reported outcome measure
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Figure 1.

Convergence between similar scales on Sizing Me Up and Sizing Them Up. ***¢(140) =
5.03, P<0.001.
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Table 1

Sample demographics and anthropometrics

N Mean(sd) %

Age (years) 9.2(2.2)
5-7 46 33
8-10 57 40
11-13 38 27
Sex
Girls 95 67
Boys 46 33
Race
White 55 39
Black 78 55
Biracial/other 8 6
Participating caregiver
Mother 124 88
Father 4 3
Grandmother 9 6
Other 4 3
Socioeconomic status? 36.7(20.4)
Child anthropometric data
BMI 31.8(6.2)
Standardized BMI (zBMI) 2.5(0.35)

aBased upon Duncan TS
clerks, typists, and mach

EI2 for head of household, a measure of occupational attainment. The mean TSEI2 score reflects occupations such as

ine operators.
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Reliabilities on Sizing Me Up

Table 3

Test—retest

Cronbach’s réliability (intraclass
Scale alpha correlations) (n = 80)
Emotion 0.85 0.66
Physical 0.76 0.74
Social Avoidance 0.70 0.53
Positive Social Attributes 0.68 0.74
Teasing/Marginalization 0.71 0.58
Total Quality of Life 0.82 0.78
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