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Validation of a Parent-proxy, Obesity-specific
Quality-of-life Measure: Sizing Them Up

Avani C. Modi' and Meg H. Zeller!

The aims of the present study were to develop and validate a new obesity-specific, parent-proxy measure of
health-related quality of life (HRQOL), Sizing Them Up. Participants included 220 obese youth (Mage =11.6 years, 68%

female, 53% African American, M,

= 36.7) and their primary caregivers (88% mothers). Primary caregivers completed

a demographics questionnaire and two HRQOL measures: Sizing Them Up (obesity-specific) and PedsQL (generic).
Youth height and weight were measured. Psychometric evaluation of Sizing Them Up was completed by conducting
a factor analysis and determining internal consistency coefficients, test-retest reliability, convergent and discriminant
validity, predictive validity, responsiveness to change, and minimal clinically important difference (MCID) scores.
Sizing Them Up is a 22-item measure with six scales (i.e., Emotional Functioning, Physical Functioning, Teasing/
Marginalization, Positive Social Attributes, Mealtime Challenges, and School Functioning) that account for 66% of the
variance. The measure also includes an Adolescent Developmental Adaptation module. 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. Validity was
demonstrated by significant relations between a majority of Sizing Them Up scales and BMI z-scores. Sizing Them
Up also demonstrated good convergent validity with other HRQOL measures and responsiveness to change related
to weight loss for adolescents who had undergone bariatric surgery. Overall, Sizing Them Up is a reliable and valid
parent-proxy measure of obesity-specific HRQOL that can be used in both clinical and research settings.
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INTRODUCTION

The measurement of pediatric health-related quality of life
(HRQOL) has gained significant attention in the past decade (1)
with rigorous standards developed regarding the development
and psychometric validation of HRQOL measures (2,3). HRQOL
is defined as a multidimensional construct broadly assessing
both physical and psychosocial functioning (4). It has been rec-
ognized as an important patient-reported outcome by agencies
such as the Food and Drug Administration (5) and Centers for
Disease Control and Prevention (6). HRQOL measures are now
widely used for several reasons: (i) to describe the impact of an
illness or condition on a patients daily functioning, (ii) as pri-
mary and secondary endpoints in clinical trials, (iii) evaluation
of new pharmaceutical and surgical treatments, (iv) as an aid in
clinical decision making, and (v) evaluation of clinical care and
outcome. Tremendous growth has occurred in the development
of both generic and disease-specific measures of HRQOL for
children in the past ten years (1). While generic measures allow
for cross-disease comparison, disease-specific measures identify
issues that are most salient for a particular group of patients.
However, there are several pediatric conditions for which dis-
ease-specific instruments are lacking, including obesity.

Why is it important to measure obesity-specific HRQOL?
First, overweight and obesity affect 16% of children and ado-
lescents in the United States (7), with an estimated 4% of
children and adolescents meeting criteria for extreme obesity
(BMI > 40 kg/m?) (8). There is overwhelming literature to sug-
gest that both the negative medical and psychosocial conse-
quences of obesity are substantial. This warrants the need for
reliable and valid patient- and parent-proxy-reported outcome
measures, such as HRQOL. Second, new treatments have been
developed for obesity that require further evaluation, includ-
ing both pharmacological medications, such as sibutramine
and orlistat (9), and surgical interventions (10,11). Third,
obesity is one of the few pediatric conditions associated with
significant medical comorbidities (e.g., endocrine, pulmonary,
cardiac, reproductive, and skeletal disorders) that may cumu-
latively negatively affect the daily functioning for youth with
these conditions. Finally, HRQOL measures go beyond con-
ventional indices such as BMI. Although BMI represents an
important medical indicator of health, it does not adequately
capture the patient’s ability to function in his or her daily life.
Opverall, there is a need to develop and validate an obesity-
specific measure of HRQOL.
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To date, there is only one weight-specific HRQOL meas-
ure for adolescents (12) but no parallel forms for younger
school-age children or parent-proxy measures. Parent-proxy
measures, in conjunction with self-report measures, provide
a broader viewpoint of the child’s HRQOL (1,13). For exam-
ple, Ingerski and colleagues found discrepancies between child
and parent-proxy reports, with parents reporting significantly
worse generic HRQOL (14). Because parents play a key role in
the initiation of both medical and psychosocial services, their
vantage point is both informative and critical (15-17).

Previous studies examining HRQOL in obese youth utiliz-
ing generic measures (e.g., PedsQL; (18)) have found that over-
weight and obese children suffer from poor HRQOL across
several domains of functioning compared to other chronic
illness groups and normative values (14,19-23). For example,
Schwimmer and colleagues (19) found that overweight and
obese youth demonstrate HRQOL similar to children with
cancer. These studies highlight the primary strength of generic
measures, which is cross-disease comparison. However, generic
measures lack understanding of the issues that are most sali-
ent to obese youth, such as weight-related stigmatization,
body esteem, and physical discomfort related to their weight.
For example, researchers have found that relative to a generic
measure, an adult weight-specific measure was more sensitive
to change and better represented HRQOL (24-26).

The aims of the present study were to describe the develop-
ment and validation of a parent-proxy, obesity-specific HRQOL
measure for parents of children 5-18 years of age called Sizing
Them Up. The primary objective was to assess the reliability
and validity of Sizing Them Up. Specifically, it was expected
that Sizing Them Up would have (i) internally consistent fac-
tors (e.g., Cronbach’s a >0.70), (ii) good test-retest reliability,
(iii) strong associations with BMI (construct validity), (iv) good
agreement with similar scales on generic HRQOL measures
(convergent validity), and (v) responsiveness to change. Other
secondary study objectives included calculating the minimal
clinically important difference (MCID) scores and examining
age, gender, and race differences on Sizing Them Up.

METHODS AND PROCEDURES

Participants and procedures

Study participants included 220 obese children and their parents
seeking treatment through hospital-based pediatric weight manage-
ment programs, including a behavioral (n = 204) and bariatric sur-
gery (n = 16) program. The behavioral treatment program requires
a BMI >95th percentile and excludes youth with genetic syndromes
associated with obesity and developmental disabilities. The bariatric
surgery program adheres to adolescent patient selection guidelines as
previously described (10). Study inclusion criteria included (i) patients
5-18 years of age (behavioral treatment) or 13-18 years of age (bariatric
surgery), (ii) absence of developmental disability, and (iii) willingness
to comply with study procedures and provision of written informed
consent/assent.

Phase 1—scale development and validation. All participants who
attended a prescreening visit for the behavioral treatment program
between August 2004 and January 2007 received information letters and
brochures describing the study about HRQOL in youth presenting for
weight management. These participants were subsequently approached
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Table 1 Demographic data on youth with obesity (n = 220)

N Mean (s.d.) %
Age 11.6(3.3)
Sex
Girls 150 68
Boys 70 32
Race
White 92 42
African American 17 53
Biracial/other 10 4
Native American 1 1

Anthropometric data
BMI 36.7 (11.6)

Standardized BMI (zBMI) 2.6(0.37)
Participating caregiver
Mother 194 88
Father 6 3
Grandmother 14
Other 6
Marital status
Married 80 37
Separated/divorced 51 23
Single/never married 82 37
Widowed 7 3
Duncan score? 37.8(20.1)

aBased upon Duncan TSEI2 for head of household, a measure of occupational
attainment. The mean TSEI2 score reflects occupations such as metal workers,
truck drivers, food services supervisors, sales worker.

for recruitment and participation during this medical screening visit
at the General Clinical Research Center or initial clinical assessment
at Cincinnati Children’s Hospital Medical Center. Candidates approved
for bariatric surgery were approached prior to surgery and data were
collected during the week prior to surgery. Follow-up data were col-
lected ~6 months after surgery during a scheduled study visit. Of the
239 potential participants, 19 eligible participants were not included for
the following reasons: (i) eight parents declined to participate (seven
behavioral treatment, one bariatric surgery), (ii) six participants were
one of two siblings, (iii) one participant became sick during question-
naire administration, (iv) two participants had behavioral issues mak-
ing administration difficult and invalid, and (v) two participants had
difficulty understanding the questionnaires due to reading difficulties
and English being a second language. A summary of the demographic
characteristics of participants are presented in Table 1.

All personnel were trained to recruit and screen participants, admin-
ister consent forms, and instruct or administer questionnaires to both
children and their parents. Parents of participants were asked to com-
plete several questionnaires. For the purpose of the current study, they
completed a demographic form, parent-proxy PedsQL, and newly
developed Sizing Them Up questionnaire (described below). Children
completed one of two obesity-specific HRQOL measures: (i) Sizing
Me Up for school-aged children (5-13 years of age), which is currently
being validated and not reported in the current paper; or (ii) Impact of
Weight on QOL-Kids IWQOL-Kids) for adolescents (aged 14 years and
older). Instructions for each measure were read to each child and par-
ent; however, in general, the measures were each completed individually.
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The child’s weight and height were also obtained. All participants were
compensated for their time. The protocols were approved by the Cincin-
nati Children’s Hospital Medical Center Institutional Review Board.

Phase 2—test-retest reliability. Participants recruited from August
2005 to January 2007 were approached for phase 2 of the study. In order
to assess test-retest reliability, they were asked to complete Sizing Them
Up questionnaire in ~2-4 weeks time after completing the first set of
questionnaires. Research assistants administered questionnaires at the
family’s home or a mutually agreed upon location. Parents completed
Sizing Them Up questionnaire and children completed either Siz-
ing Me Up (ages 5-13 years) or the IWQOL-Kids (ages 14-18 years).
Height and weight measurements were taken at this time to ensure no
significant changes occurred in BMI from phase 1, which would com-
promise stability over time. Overall, 118 children were approached for
phase 2, of which 18 potential participants either declined (n = 9) or
consented but had difficulties scheduling (# = 9). In addition, 3 par-
ticipants had significant changes in zZBMI (standardized BMI) (zBMI
change of >0.10) between phase 1 and phase 2, resulting in a final phase
2 sample of 97 participants.

Responsiveness to change. Most parents of adolescents undergoing
bariatric surgery (n = 14 of 16) completed Sizing Them Up question-
naire within 14 days prior to surgery as well as 6-months after surgery
to determine the responsiveness of the measure to weight loss.

Measures

Demographic background questionnaire. Mothers completed a
background questionnaire documenting the child’s race/ethnicity,
parental marital status, and parental level of education. Adequate
data were available to calculate the Revised Duncan (TSEI2; (27))
for each family, which is an occupation-based measure of socioeco-
nomic status (28).

Sizing Them Up. This instrument was developed by the current inves-
tigators to assess parent-proxy reports of obesity-specific HRQOL for
youth aged 5-18 years. Item content for the original 35-item measure
was based on the published child/adolescent obesity and HRQOL
literature, as well as expert advice from three independent pediatric
obesity clinicians and researchers. All items used phrasing to orient
parents to respond to questions in the context of child’s weight/shape/
size (e.g., “..because of their weight/shape/size”). There were a core
set of items that included physical functioning and discomfort, school
functioning, emotional functioning, peer relations and victimization,
and social withdrawal. In addition, there were a separate set of devel-
opmentally appropriate items (seven items) for parents of adolescents
aged 14-18 years. These items were also created based on the obesity lit-
erature and expert opinion. All response items ranged from “never” (1)
to “always” (4). Parents of children and adolescents between 5 and 18
years of age completed the measure.

PedsQL. The PedsQL is a 23-item generic HRQOL measure designed
for parents of children between 2 and 18 years of age and for children
between 5 and 18 years of age (18). For the current study, the PedsQL
Parent Report of Young Children (ages 5-7), PedsQL Parent Report of
Children (ages 8-12), and PedsQL Parent Report of Adolescents (ages
13-18) were used. The PedsQL assesses several domains of function-
ing, including Physical (eight items), Emotional (five items), Social (five
items), and School (five items) and utilizes a 5-point Likert scale (0 =
never a problem to 4 = almost always a problem). The PedsQL has been
found to be valid and reliable for the different versions (Cronbach’s a =
0.89-0.90) (18). It is important to note that items on the three versions
of the parent-proxy PedsQL were identical in content and scoring, and
thus the data were pooled together.

IWQOL-Kids. The IWQOL-Kids is a weight-specific HRQOL mea-
sure for adolescents, which was validated on youth aged 11 years and
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older (12). For the purposes of this study, the IWQOL-Kids was assessed
only in adolescents aged 14 years and older. It is comprised of four sub-
scales (Physical Comfort, Body Esteem, Social Life, and Family Life), as
well as a Total Score. The Physical Comfort scale (6 items) examines the
impact of weight on an individual’s physical mobility and comfort. The
Body Esteem scale (9 items) assesses how individuals feel about them-
selves and their body in context of their weight. The Social Life scale
(6 items) reflects the impact of weight on how an individual is treated
in their social environment and peer relations. The Family Life scale
(6 items) examines the individual’s perception of what family members
may think and feel about them and their weight. The IWQOL-Kids has
been shown to have excellent reliability (Cronbachs a = 0.88-0.95) and
validity (12).

Weight and height. For phase 1, General Clinical Research Center or
clinic nurses trained in methods of obtaining accurate anthropometric
measures obtained height and weight from obese youth. Weight was
measured (0.1kg) on a digital Scaletronix scale (Wheaton, IL). Standing
height was measured with a Holtain stadiometer (Holtain, Crymych,
UK). For phase 2, research assistants completing data collection were
trained in methods of obtaining accurate weight and height measure-
ments. Weight was measured (0.1kg) on a portable SECA digital scale
(SECA, Hamburg, Germany). Standing height was measured with a
calibrated custom portable stadiometer (Creative Health Products,
Plymouth, MI). Weight and height measurements were taken in tripli-
cate, and the mean was used in analyses. Participants were weighed and
measured in street clothing without shoes.

These data were used to calculate BMI (kg/m?). BMI z-score values
(zBMI) were calculated for participants using age- (to the nearest month)
and sex-specific median, standard deviation, and power of the Box-Cox
transformation (LMS method) based on national norms from the Centers
for Disease Control and Prevention (29).

Statistical and data analyses

Descriptive statistics (means and standard deviations) were used to
characterize demographic variables. Exploratory factor analyses using
principal axis factoring with promax rotation were performed on the
35-item pool. Items were deleted for several reasons, including high
cross loadings (i.e., loadings of >0.30 on three or more scales when the
original loading was below 0.60), redundancy in content, or low factor
loadings (<0.40; (30)). After determination of a meaningful factor struc-
ture, internal consistency coefficients using Cronbach’s a were calculated
for each scale. Although coefficients of 7 > 0.70 are recommended (31),
Ware and colleagues (1980) have suggested that « coefficients >0.60 are
considered acceptable for newly developed scales (32). Next, test-retest
reliability was determined using intraclass correlation coefficients. An
intraclass correlation coefficient of 20.80 suggests excellent agreement,
between 0.61 and 0.80 moderate agreement, and between 0.41 and 0.60
fair agreement (33). Regarding the adolescent module, factor analyses
were not conducted due to the items only being applicable to a subset
of the sample (e.g., adolescents). However, Cronbach’s a was calculated
for this scale, and items were deleted if internal consistency improved.
Test-retest reliability was also assessed for this module.

To examine construct validity for all scales and the adolescent mod-
ule, Pearson’s product moment correlation coefficients were calculated to
determine the relationship between zBMI and Sizing Them Up subscales.
Pearson correlations were also calculated between similar scales on Sizing
Them Up and scales on (i) PedsQL-Parent Proxy Report and (ii) IWQOL-
Kids (adolescent report). Responsiveness to change was determined using
a one-sample paired Student’s ¢ test on a subsample of bariatric patients.
Effect sizes were estimated by first creating difference scores for each
participant and then dividing the mean of these difference scores by the
standard deviation. Relative to statistically meaningful differences, the
MCID score refers to the smallest change that patients themselves per-
ceive to be beneficial. MCID scores are considered an important aspect
of HRQOL measures when evaluating the effects of intervention (34).
MCID scores were calculated for each scale using the standard error of
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measurement and is calculated in the following way: s.e.m. = s.d. V[1-a],
s.d. = standard deviation of mean baseline Sizing Them Up scores for
each scale (0-100 scores); a = scale reliability (35). One s.e.m. has been
shown to be highly correlated with an established MCID on a disease-
specific HRQOL measure (36). Pearson correlations were calculated to
examine the relationship between age and Sizing Them Up scales. Finally,
multivariate ANOVA were conducted to examine race and gender dif-
ferences in parent-proxy obesity-specific HRQOL, after controlling for
zBMI. Analyses were performed using SPSS statistical software (version
14.0, 2006; Chicago, IL).

RESULTS

Factor analysis

An exploratory factor analysis was conducted to examine
35 items on the Sizing Them Up measure for 220 participants.
Eigenvalues over one and scree plot data supported the use
of a five- to eight-factor solution. Each of these solutions was
examined with respect to the pattern of item loadings, cross
loadings, and conceptual meaning. A six-factor solution was
chosen because it separated a moderate number of items into
factors that were statistically distinct and interpretable. Initial
items were removed if item loadings were <0.40 or significant

Table 2 Sizing Them Up: exploratory factor loadings

BEHAVIOR AND PSYCHOLOGY

cross loadings occurred across three scales. This resulted
in a final instrument with 22 items for parents of children
5-18 years of age. (See Supplementary Data online for final
Sizing Them Up measure.)

Sizing Them Up scales and items

Sizing Them Up is a 22-item measure consisting of six scales:
Emotional Functioning (seven items), Physical Functioning
(five items), Teasing/Marginalization (three items), Positive
Attributes (four items), Mealtime Challenges (two items), and
School Functioning (one item). These six scales make up a
summary score or Total QOL scale. 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 66%. In addition, an adolescent module, which
originally consisted of seven items was tested. One item was
removed due to improvement in internal consistency without
the item. Internal consistency coefficients (e.g., Cronbach’s o)
for each scale were strong and are presented in Table 3. Internal
consistency was lowest for the Positive Social Attributes Scale

Emotional Physical Teasing/ Positive Social  Mealtime School
Item Mean s.d. Functioning Functioning Marginalization Attributes Challenges Functioning
Felt frustrated 2.71 0.96 0.89 0.56 0.60 0.37 0.40 0.23
Felt worried 2.81 0.92 0.84 0.46 0.51 0.28 0.33 0.29
Felt mad 2.96 0.91 0.83 0.43 0.53 0.39 0.41 0.29
Felt sad 2.81 0.92 0.82 0.54 0.62 0.34 0.38 0.37
Felt concerned 2.58 0.95 0.72 0.40 0.38 0.07 0.22 0.22
Had low self-esteem 2.82 0.99 0.68 0.38 0.60 0.47 0.36 0.38
Avoided dressing in front 2.70 1.10 0.61 0.46 0.50 0.35 0.25 0.35
of others
Difficulty participating 2.96 0.90 0.46 0.82 0.55 0.38 0.27 0.09
in physical activity
Difficulty keeping up 2.90 0.87 0.43 0.77 0.57 0.33 0.34 -0.01
with other children
Became out of breath 2.48 0.85 0.45 0.68 0.65 0.36 0.37 0.06
Changes to physical 3.59 0.69 0.43 0.57 0.23 0.17 0.18 0.31
surroundings
Chose not to participate 3.59 0.75 0.36 0.46 0.30 0.19 0.06 0.16
ingym
Teased when physically 3.15 0.83 0.56 0.47 0.74 0.35 0.31 0.26
active
Felt left out 3.25 0.83 0.64 0.55 0.72 0.47 0.34 0.27
Teased by peers 2.80 0.95 0.48 0.41 0.72 0.28 0.26 0.27
Felt successful in daily 2.60 0.81 0.31 0.29 0.31 0.72 0.28 0.13
activities
Good sense of humor 3.20 0.81 0.16 0.07 0.23 0.54 0.19 0.10
Perceived as healthy 217 0.90 0.21 0.30 0.32 0.52 0.17 -0.03
Kept body clean 3.35 0.95 -0.05 0.13 0.06 0.35 0.03 0.01
Upset at mealtimes 3.25 0.85 0.37 0.23 0.32 0.338 0.91 0.27
Argued about eating 2.62 0.98 0.32 0.25 0.33 0.24 0.69 0.20
Chose not to go to school 3.78 0.55 0.32 0.18 0.32 017 0.28 0.72
Boldface represents the factor loading of the item on its intended scale.
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(a = 0.59) and highest for Emotional Functioning (& = 0.91).
Factor intercorrelations were positive and ranged from 0.08 to
0.68 (see Table 4).

The Emotional Functioning scale assessed parents’ percep-
tions of the impact of body weight/size on their child’s feel-
ings and self-esteem. The Physical Functioning scale assessed
parents’ perceptions of the impact of body weight/size on
their child’s ability to keep up with physical activities. The
Teasing/Marginalization scale assessed parents’ perceptions

Table 3 Sizing Them Up: means (s.d.) and reliability
coefficients

of how often their children were teased or left out due to their
weight. The Mealtime Challenges scale assessed parents’ per-
ceptions of difficulty around mealtimes. The Positive Social
Attributes scale assessed parents’ perceptions of positive
qualities and strengths they perceive their child to possess in
context of their weight. The School Functioning scale is com-
prised of one item which assessed the parents’ perception of
whether their child refuses to go to school as a result of their
weight. The Adolescent Developmental Adaptation module
assessed parent’s perceptions of the impact of body weight/
size on their adolescents’ engagement in developmentally
appropriate activities (e.g., dating, participating in activities)
and concerns related to these activities. Finally, the Total QOL

Cronbach's Test-retest scale is a compilation of the six core scales. All scaled scores
Scale Mean (s.d.) a reliability (n = 97) . . .

: were calculated by summing the items and then transforming
Emotional 58.89 (25.8) 091 0.78 them to a score ranging from 0 to 100, with 100 represent-
Functioning . .

. ing the best HRQOL. For example, the following computa-
milt?;lm 70.15(20.1) 0.80 0.73 tion could be used to calculate the total score (Emotional

‘ 9 Functioning = ((emotional functioning raw score - 7)/21) X
feasing/ 68.79 (24.1) 0.78 0.67 100). Scaled scores allow for better interpretability across
Marginalization R

- . scales. The total score was calculated by summing the core 22
Positive Socil 6098 (19.4) 0.59 0.60 items and then similarly transforming to a 0 to 100 scale. The
Attributes . X

_ Adolescent Developmental Adaptation module is calculated

’\Cﬂr?:llltelwges 6470 (21.7) 0.r7 0.70 similarly and can be used with parents of obese adolescents
(14-18 years of age).
School Functioning®  92.85(18.2) — 0.57
Adolescent 64.65 (18.5) 0.61 0.74 Test-retest reliability
Developmental (=19) Test-retest reliability was calculated for 97 participants. The
Adaptation . ..
Total Qualitvof Life 65.96 (17.0 0.01 0.80 average time between phase 1 and phase 2 visits was 17.3 days
o uEly or e 26(17.0) : : (s.d.=7.6). There was no significant change in zZBMI from phase
*Scale contains only one item. 1 to 2 for these participants (paired t test #(94) = 1.7; P = n.s.)
Table 4 Sizing Them Up: scale intercorrelations
Sizing Them Up scales
Positive Adolescent
Emotion Physical Teasing/ Social Mealtime School Developmental Total
Functioning Functioning Marginalization Attributes Challenges Functioning Adaptation® QOL

Sizing Them Up

Emotional

Functioning

Physical 0.59*

Functioning

Teasing/ 0.68* 0.59*

Marginalization

Positive Social 0.24~ 0.297 0.297

Attributes

Mealtime 0.38* 0.29* 0.32* 0.20*

Challenges

School 0.33* 0.21* 0.33* 0.08 0.28*

Functioning

Adolescent 0.55* 0.44* 0.51* 0.14 0.25 0.43*

Developmental

Adaptation

Total QOL 0.90" 0.78* 0.80" 0.49* 0.53* 0.39" 0.59*

QOL, Quiality of Life.
an = 61 for this scale, *P < 0.01.
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with the exception of three participants who were excluded
from these analyses. Test-retest reliability was strong for a
majority of scales, ranging from 0.57 to 0.80 (see Table 3).

Construct validity

Regarding the relation between Sizing Them Up and zBMI, a
significant association was found for the Physical Functioning
scale. Specifically, higher zBMI was associated with poorer
HRQOL for Physical Functioning (r = -0.34, P < 0.0001).
No significant relations were found between zBMI and other
Sizing Them Up scales.

Convergent validity

As expected, correlations were small/moderate to high for sim-
ilar domains of Sizing Them Up and the PedsQL (see Table 5):
Physical Functioning scales = 0.68, Emotional Functioning
scales = 0.56, School Functioning scales = 0.31, Sizing Them Up
Teasing/Marginalization scale and PedsQL Social scale = 0.73,
and Total QOL scales = 0.70. Similarly, correlations between
similar scales on Sizing Them Up and the IWQOL-Kids were
examined. Correlations were small/moderate between simi-
lar constructs: Sizing Them Up Physical Functioning and
IWQOL-Kids Physical Comfort scales = 0.35, Sizing Them Up
Teasing/Marginalization scale and PedsQL Social scale = 0.24,
and Total QOL scales = 0.22 (see Table 5).

Responsiveness to weight change

Mean BMI change for adolescents who underwent bariatric
surgery over a 6-month period was a reduction of 20.3 BMI
points (s.d. = 3.1). Significant improvements were observed
on several scales of Sizing Them Up, including Emotional
Functioning (#(13) = -6.9; P < 0.001), Physical Functioning

BEHAVIOR AND PSYCHOLOGY

(t(13) = -9.1; P < 0.001), Teasing/Marginalization (¢(13)
= -4.9; P < 0.001), Positive Attributes (£(13) = -3.2; P <
0.01), Total QOL (#(13) = -10.1; P < 0.001), and Adolescent
Developmental Adaptation (#(13) = -3.6; P < 0.01) (see
Figure 1). Effect sizes for pre- to 6-month postsurgery
were as follows: Emotional Functioning = 1.86, Physical
Functioning = 2.42, Teasing/Marginalization = 1.32, Positive
Attributes = 0.86, Mealtime Challenges = 0.47, School
Functioning = 0.50, Total QOL = 2.69, and Adolescent
Developmental Adaptation = 0.96.

|EI Presurgery M 6-Month postsurgery |

100

+
¥

90
80
70+
60
50
40

Scaled scores (0—100)

30
20 +
10

0+

Emotional functioning
Physical functioning
Positive social
attributes

Mealtime challenges
School functioning
Adolescent
developmental
adaptation

Total QOL

Teasing/marginalization

Figure 1 Changes in Sizing Them Up scores after bariatric surgery
intervention. Significant differences between pre- and postsurgery
(fP<0.01,*P < 0.001). QOL, Quality of Life.

Table 5 Convergence between Sizing Them Up, PedsQL, and IWQOL-Kids scales

Sizing Them Up scales

Positive Adolescent
Emotion Physical Teasing/ Social Mealtime School Developmental
Functioning Functioning Marginalization Attributes Challenges Functioning Adaptation® Total QOL
PedsQL
Physical 0.44* 0.68** 0.42** 0.33* 0.28™ 0.18™ 0.30* 0.60*
Emotion 0.56** 0.44* 0.49* 0.29* 0.40™* 0.32** 0.43* 0.62**
Social 0.59* 0.65™ 0.73* 0.31* 0.37** 0.29** 0.42* 0.73*
School 0.28" 0.36 0.27 0.23* 0.22 0.31* 0.29* 0.38"
Psychosocial total 0.57* 0.592** 0.60** 0.33" 0.40* 0.37* 0.48™ 0.70*
Total QOL 0.56 0.67 0.57 0.36 0.38" 0.31 0.45 0.70**
IWQOL-Kids
Physical Comfort 0.18 0.35** 0.23* -0.04 -0.07 -0.02 0.09 0.22¢
Body Esteem 0.34* 0.17 0.33* 0.09 0.01 0.10 0.24 0.31*
Social Life 0.07 0.09 0.24* 0.10 0.06 -0.03 -0.03 0.13
Family Relations 0.01 0.04 0.12 0.07 0.02 -0.02 -0.14 0.05
Total QOL 0.18 0.19 0.28™ 0.07 0.01 0.02 0.05 0.22*
IWQOL, Impact of Weight on Quality of Life.
Boldface numbers represent domains for which convergence was expected based on similarity of constructs.
2n = 61 for this scale, “P < 0.05, P < 0.01.
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MCID

Standard errors of measurement were as follows for each
scale: Emotional Functioning = 7.74, Physical Functioning =
9.05, Teasing/Marginalization = 11.09, Positive Attributes =
12.42, Mealtime Challenges = 13.29, School Functioning = not
applicable because this is a one-item scale, Total QOL = 5.10,
Adolescent Developmental Adaptation = 11.55.

Age, gender, and race differences

There were significant negative correlations between age and
a majority of Sizing Them Up scales, including Emotional
Functioning (r = -0.26, P < 0.0001), Physical Functioning
(r = -0.26, P < 0.0001), Positive Attributes (r = -0.14, P <
0.05), School Functioning (r = -0.13, P < 0.05), and Total QOL
(r=-0.23, P < 0.001). These data suggest that obesity-specific
HRQOL decreases as children grow older. However, age was
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Figure 2 Differences on obesity-specific health-related quality of life
(HRQOL) by (a) race and (b) gender, after controlling for standardized
BMI *P < 0.05, TP < 0.01, *P < 0.001.
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significantly positively correlated with Mealtime Challenges
(r = 0.18, P < 0.01), suggesting that parents perceive older
children to have less mealtime challenges. No significant rela-
tions were found between Teasing/Marginalization scale and
Adolescent Developmental Adaptation module and age.

Race differences were also examined on Sizing Them Up
scales, adjusting for zBMI scores. Given the large proportion
of white and African-American youth in the current sample,
analyses were limited to these two groups. The overall mul-
tivariate ANOVA suggested significant race differences on
Sizing Them Up scales (Hotelling’s T = 0.08, F (6, 200) = 2.65,
P < 0.05). Specifically, parents of African-American youth
reported better Emotional Functioning (F(1, 205) = 9.7,
P < 0.01), Physical Functioning (F(1, 205) = 10.3, P < 0.01),
Teasing/Marginalization (F(1, 205) = 6.3, P < 0.05), Mealtime
Challenges (F(1, 205) = 6.4, P < 0.05), Total QOL scores
(F(1,206) = 11.4, P < 0.001), and Adolescents Developmental
Adaptation (F(1, 56) = 9.4, P < 0.01) compared to parents of
white youth (see Figure 2). No significant differences were
found on the Positive Attributes and School scales. In addi-
tion, no significant differences were found on Sizing Them Up
scales by gender, after adjusting for zZBMI (Hotelling’s T = 0.01,
F(6,211) =0.47, P = n.s.) (see Figure 2).

DISCUSSION

Sizing Them Up is the first parent-proxy, obesity-specific
HRQOL measure that assesses domains of functioning that are
most relevant and important to obese children. Preliminary
results demonstrate that Sizing Them Up has strong psycho-
metric properties, including good internal consistency among
scales, test-retest reliability, construct validity with zBMI,
convergent validity with similar HRQOL scales, and respon-
siveness to change following bariatric surgery treatment.
Preliminary MCID data were also established and suggest
changes of 5 to 13 points, depending on the scale, represent
important perceived change by parents of obese youth. Thus,
Sizing Them Up likely has both clinical and research utility in
a variety of settings, including obesity treatment programs,
medical specialty clinics that work with obese children, and
primary care offices.

Sizing Them Up is comprised of six core scales, including
Emotional Functioning, Physical Functioning, Teasing/
Marginalization, Positive Social Attributes, Mealtime Challen-
ges, and School Functioning, as well as a module for par-
ents of adolescents, Adolescent Developmental Adaptation.
Several parent-proxy measures of HRQOL (e.g., PedsQL)
include broad scales such as Physical and Emotional func-
tioning; however, Sizing Them Up considers these areas in the
context of obesity (e.g., questions that attribute difficulties to
weight/shape/size). Scales such as Teasing/Marginalization
and Mealtime Challenges were developed to assess for areas
that are problematic for obese youth (37-41). For exam-
ple, mothers of obese youth reported difficulties with child
behavior at mealtimes compared to mothers of nonover-
weight youth (41). Similarly, obese children and adolescents,
relative to nonoverweight peers, reported more name-calling
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and teasing about their appearance (40). Unique to this meas-
ure are the Positive Social Attributes scale and Adolescent
Developmental Adaptation module. The Positive Social
Attributes scale assesses the perceived strengths of obese youth
(e.g., humor, healthiness, success) and may enable clinicians to
understand the child’s strengths, as well as areas that they may
want to improve. Having an HRQOL scale focused on iden-
tifying positive attributes of a child is quite unique but criti-
cal in obtaining a more balanced view of obese youth. Further,
the Adolescent Developmental Adaptation module assesses
aspects of HRQOL that are known to be most relevant during
the adolescent developmental period, including dating, partic-
ipation in hobbies and school-based extracurricular activities,
and employment. Data from the current study suggest that
adolescents with obesity have poor developmental adaptation
as demonstrated by their low-scaled scores on the Adolescent
Developmental Adapatation module on Sizing Them Up. Age-
salient tasks, which are assessed on this module, are known
to serve as “benchmarks” for successful adaptation in adult-
hood while failing these tasks is predictive of poorer adapta-
tion (42,43). Given that obesity during adolescence and young
adulthood has been strongly associated with lower education
attainment, family income, and rates of marriage (44), it is
important to measure this aspect of HRQOL.

Additional analyses considered whether parent-proxy, obes-
ity-specific HRQOL varied by age, race, or gender. Obesity-
specific HRQOL decreased with age for a majority of the
scales. This is consistent with prior research that demonstrates
a negative association between generic HRQOL and age for
overweight and obese children and adolescents (22,45), as
well as other chronic conditions, including diabetes, cardiac
disorders, cancer, and rheumatology disorders (46). One
potential reason for these findings could be drawn from the
few longitudinal studies in pediatric obesity which suggest
that self-esteem worsens with increasing age (47,48), which
likely influences HRQOL. Interestingly, Mealtime Challenges
improved with age, which is likely due to the fact that meal-
time challenges tend to occur when children are younger and
exhibit more behavioral issues around eating. In addition, sig-
nificant race differences were also observed for Sizing Them
Up scales. Similar to research conducted by Kolotkin and
colleagues (2006), parents of African-American obese youth
reported better HRQOL than parents of white obese youth.
This may be attributed to African-American youth and adults
preferring a heavier ideal body size and potentially being less
affected by their weight compared to their white counterparts
(49-51). In contrast to the adult and adolescent weight-specific
HRQOL literature (12,52), we found no significant differences
by gender on Sizing Them Up scales. One potential reason for
lack of gender differences is the proxy reporting of HRQOL
compared to self-report in those studies. In addition, scales
from the weight-specific measures in which differences were
found may not be relevant to children (e.g., Sexual life) or are
not present in Sizing Them Up (e.g., Body Esteem).

Within a given clinical setting, Sizing Them Up can be uti-
lized in a number of ways to inform clinical care. For example,
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the measure is brief (e.g., 22 items) and allows a caregiver to
describe the impact of their child or adolescent’s obesity on
daily functioning. This may serve to not only guide clinical
decision making but also provide a tool to improve caregiver/
patient-provider communication around current patient con-
cerns. Given its demonstrated sensitivity to weight change
and preliminary establishment of MCIDs, Sizing Them Up
may also be used to assess clinical care outcomes. For exam-
ple, if a patient loses some weight but reports improvement
in their physical functioning, this could be used as a motiva-
tor to continue with weight loss efforts. Further, from a pro-
vider perspective, Sizing Them Up is of low cost, easy to score
and interpret, and, therefore, presents minimal burden for use
within a clinical setting.

Although Sizing Them Up represents the first parent-proxy
HRQOL measure developed and validated for parents of chil-
dren and adolescents with obesity, the study has some limi-
tations. First, the sample may not be generalizable because
(i) children and families were treatment seeking, (ii) data col-
lection occurred at one site, and (iii) children represented pri-
marily two ethnic groups (e.g., white and black). It is possible
that obese youth within the community who are not seeking
treatment have different HRQOL compared to those who do
seek treatment. Furthermore, HRQOL may differ for other
ethnic groups, including Hispanic, Native American, and
Asian youth. It is also important to note that this measure was
developed for parents of obese, not overweight, children and
adolescents. Future research needs to evaluate the factor struc-
ture and psychometric properties in an overweight population.
Finally, it is important to note that this study represents pre-
liminary psychometric evaluation of Sizing Them Up. Potential
limitations of the measure include a relatively lower o for the
Positive Attribute Scale (a = 0.59), as well as a one-item scale
(e.g., School Functioning). Although the School Functioning
scale is not comprehensive, it was retained due to its high fac-
tor loading and clinical utility. In addition, we present an initial
demonstration of the salience and clinical utility of a module
assessing adolescent developmental adaptation; however, this
module would benefit from further psychometric evaluation
with larger adolescent samples.

Research has strongly advocated for multi-informant report-
ing of HRQOL to assess both the child and parent’s vantage
point. Parents and children have unique perspectives regard-
ing the child’s HRQOL and several studies have shown dis-
crepancies based on child self-report and parent-proxy reports
(53,54). For example, even with the current study, IWQOL-
Kids scores have low-to-moderate correlations with Sizing
Them Up scale. Both self-report and parent-proxy reports are
important because parents typically initiate both medical and
psychological treatment (15-17) while children/adolescents
may more accurately report on their own thoughts and feel-
ings. We are currently working on the validation of the paral-
lel obesity-specific, child self-report HRQOL measure, Sizing
Me Up. Having the child’s perspective is key in treatment,
both to understand the outcome of treatment and to facili-
tate dialogue when parents and children disagree about how
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obesity is affecting life. Using Sizing Them Up and Sizing Me
Up together in both research and clinical practice will provide
further insight into the impact of obesity on children and their
families.

SUPPLEMENTARY MATERIAL
Supplementary material is linked to the online version of the paper at http://
www.hature.com/oby
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