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Objectives: To examine the concurrent validity of the Weight-specific CHU-9D or the YQOL-W, the WAItE did not show a substantial ceiling

Adolescent Instrument for Economic evaluation (WAItE) as compared
with the generic, preference-based Child Health Utility 9D (CHU-9D)
and the weight-specific Youth Quality of LifedWeight (YQOL-W) and
also to examine the test-retest reliability of the WAItE. Methods: An
online survey was used to administer the 3 instruments on a sample
of adolescents (aged 11-18 years). Individual responses were con-
verted into either utility scores (CHU-9D) or health-related quality-of-
life scores (WAItE and YQOL-W). A 10% subsample of the respondents
also completed the WAItE 1 week after completion to assess test-
retest reliability. Results: One thousand adolescents completed the
online survey. There was a strong correlation between the WAItE and
both the CHU-9D (0.731; P<.001) and the YQOL-W (0.747; P<.001). All 3
instruments were able to discriminate according to different weight
status categories and a measure of self-assessed health. Unlike the
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effect. The WAItE also showed acceptable levels of test-retest reli-
ability. Conclusions: The study results are encouraging, and illustrate
that the WAItE can be used to reliably and accurately measure weight-
specific outcomes in the younger population. The WAItE can also be
used to assess outcomes in cost-effectiveness analysis of weight
management interventions for young people, given the instrument is
less likely to display ceiling effects and may thus be more sensitive in
measuring change that results from interventions developed for this
population.
Keywords: adolescence, CHU-9D, health-related quality of life, obesity,
WAItE, YQOL-W
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Introduction

Obesity has been described as an escalating global epidemic by the
World Health Organization1 and is estimated to cause about 3.4
million deaths per year worldwide.2 As with the adult population,
the prevalence of obesity in adolescence (approximately between
the ages of 11 and 18 years) has been increasing in recent years.3,4

This raises public health concerns, because it has been shown that
pediatric obesity tracks into adulthood.5 Obesity has been asso-
ciated with negative consequences that have both immediate and
long-term implications on health and health-related quality of life
(HRQOL).6

Several obesity prevention initiatives have been established by
public sector organizations, such as the National Child Measure-
ment Programme, managed by Public Health England. Further-
more, in 2006 the National Institute for Health and Care Excellence
developed the first national guidelines on the prevention, identi-
fication, assessment, and management of obesity in adults and
adolescents in England and Wales.7 These guidelines recom-
mended several interventions for the prevention and manage-
ment of obesity in young people, including interventions related
to lifestyle, behavior, physical activity, and diet. Nevertheless,
although such public health interventions may be effective in
reducing levels of adolescent obesity, it is becoming increasingly
important for efficient resource allocation to also assess the value
for money of such interventions.8

Cost-utility analysis (CUA) is commonly used to inform
whether new interventions should be made available within a
publicly funded healthcare system. In CUA, benefits are
commonly measured using quality-adjusted life-years (QALYs),
which take into account both the length of life and the HRQOL of
the patients. Preference-based measures (PBMs) can be used to
calculate an individual utility score, where a value of 1 represents
full health and a value of 0 represents death. PBMs differ from
non-PBMs in the way the scoring algorithms have been derived.
Specifically, these scoring algorithms are estimated from the
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values that patients place upon different aspects of health,
instead of being a summative scoring procedure.9 Although
generic PBMs are in theory comparable across multiple clinical
areas, condition-specific PBMs may be more sensitive to certain
disease-specific improvements, and thereforemay be a better way
of valuing patient benefit.

Within the obesity literature, a number of weight-specific
HRQOL instruments have been developed for adolescents,
including the KINDL-obesity module,10 the Impact of Weight on
Quality of Life-Kids (IWQOL-Kids),11 the Moorhead-Ardelt Quality
of Life Questionnaire (M-A QoLQ),12 Sizing Me Up,13 Youth Quality
of LifedWeight (YQOL-W),14 and Oxford Pediatric Obesity Instru-
ment (OPOI).15 None of these tools are, however, preference-
based, nor were they designed for this purpose. Furthermore, to
date only the YQOL-W has been fully validated. In response to
this, a weight-specific HRQOL instrument for adolescents, the
Weight-specific Adolescent Instrument for Economic evaluation
(WAItE), has been developed. The WAItE is a brief 7-item measure
incorporating the views and experiences of adolescent girls and
boys aged 11 to 18 years (for full details of the development of the
WAItE, please see the study by Oluboyede et al16). The WAItE was
developed to be feasible for a valuation study to be conducted to
derive preference weight to operationalize the calculation of
QALYs, and it is currently the only weight-specific tool for ado-
lescents with this quality. To date, a valuation study is yet to be
carried out. It is important to conduct a robust validation of the
WAItE to provide evidence of its criterion validity and reliability to
endorse future use.

The first aim of this study was to examine the concurrent
validity of the WAItE, because it is imperative to evaluate the
performance of the WAItE against previously validated HRQOL
tools.17 The second aim of this study was to evaluate the
test-retest reliability of the WAItE to ensure that the WAItE is
free of measurement error and gives consistent responses over 2
time points where no change in weight status has been
observed.18
Methods

Sample

An online survey was developed with the survey company Survey
Sampling International (SSI) for administration to a sample of
adolescents aged 11 to 18 years residing in the United Kingdom.
The survey contained 2 sections. The first section comprised a
series of sociodemographic questions on age, sex, height, weight,
self-assessed weight status, and self-assessed health. The second
section comprised the WAItE, Child Health Utility 9D (CHU-9D),
and YQOL-W instruments, randomized in order.

A sample of about 15 000 adult participants with children be-
tween the ages of 11 and 15 years was approached to complete the
survey from SSI's large participant panel. The 11- to 15-year-old
participants were then able to complete the survey, given the
consent of their guardian. Furthermore, about 2500 16- to 18-year-
olds were directly invited to complete the survey by SSI. The
survey was left open until 1000 participants had completed the
survey. Respondents to SSI surveys receive an average of £0.30 per
5-minute interview. The median time to complete the survey was
6 minutes.

To examine the test-retest reliability of the WAItE, a 10%
subsample of the respondents was contacted again about 1 week
later, and asked to complete a shortened version of the ques-
tionnaire for a second time. This 1-week time period was based on
a similar study examining the test-retest reliability of the YQOL-
W.14 Most of those contacted again completed the shortened
survey within 10 days, with the maximum time between the
completion of the 2 surveys being 18 days (n ¼ 2). The survey was
completed between July 5 and September 25, 2017, and was
approved by Newcastle University's Faculty of Medical Sciences
Research Ethics Committee (project reference: 1262/12643).

The concurrent validity of the WAItE as compared with the
CHU-9D and the YQOL-W was assessed in terms of its ability to
differentiate between individuals of different weight statuses. The
CHU-9D was chosen as a comparator because it is a generic,
preference-based HRQOL tool commonly used in economic eval-
uation, whereas the YQOL-W was chosen as a comparator
because it was the only pediatric weight-specific HRQOL tool
available at the beginning of the study. A quota on weight status
was stipulated initially, with an aim of having the 1000
respondents split equally between 3 weight groups: normal,
overweight, and obese. The 3 weight groups were formed on the
basis of the respondent's self-reported height and weight, and the
age-specific cutoff points established by Cole et al.19 Adolescents
in the 85th percentile of the age- and sex-adjusted weight
distribution were considered overweight, and those in the
95th percentile were seen as being obese.

HRQOL Scoring and Utility Measurement

Weight-specific Adolescent Instrument for Economic evaluation
The WAItE has 7 dimensions (related to tiredness, walking,
participation in sports, concentration, embarrassment, unhappi-
ness, and being treated differently), with a 5-level frequency
response scale representing the increasing degrees of severity
(ranging from “never” to “always”). The WAItE total score is
calculated by simply summing the answers of the 7 dimensions,
and is scored between 7 and 35.16 In the analysis, this WAItE total
score was reverse-coded so that a higher WAItE total score indi-
cated a higher quality of life, in line with the CHU-9D.

Child Health Utility 9D
The CHU-9D has 9 dimensions (related to being worried, sad, in
pain, tired, annoyed, schoolwork, sleep, daily routine, and ability
to join in activities), each with a 5-level frequency response
scale representing increasing degrees of severity (ranging from,
eg, “I don't feel worried today” to “I feel very worried today”).20

The instrument has been validated for use in adolescent
populations. We used the scoring algorithm on the basis of the
preferences of the UK adult general population, using the syntax
provided by the authors. These utility scores have a minimum
value of 0.33 and a maximum value of 1.

Youth Quality of LifedWeight
The YQOL-W was developed as a measure of weight-specific
quality of life in youth, and was based on more than 50 in-
terviews with adolescents living in the United States and
Mexico.14 The YQOL-W has 21 dimensions (including those
related to depression, exercise, and social anxiety), each with 11
different levels of severity (ranging from “not at all” to “very
much”). The YQOL-W can be reverse-coded and converted into a
total score between 0 and 100, with 100 being themaximum score.

Statistical Analysis

To test the concurrent validity of the WAItE, we first compared its
statistical properties with those of the generic, preference-based
CHU-9D and the weight-specific YQOL-W. Descriptive analyses,
includingmeans, standard deviations, andmedians, were initially
estimated. The distribution of the CHU-9D utility score and the
WAItE and YQOL-W HRQOL total scores were tested for normality
using the Shapiro-Francia test,21 and the nonparametric
Spearman rank correlation coefficient was used to assess the level
of agreement between the instruments.22 In line with Cohen,23 a
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coefficient higher than 0.8 was seen to indicate a high level of
correlation, and a coefficient of 0.6 to 0.8 was seen to indicate a
good level of correlation. In addition, Bland-Altman plots24 were
used to study the limits of agreement between theWAItE and both
the CHU-9D and the YQOL-W. We hypothesized that the highest
correlation would be seen between the WAItE and the YQOL-W,
because both these instruments are weight-specific rather than
generic.

The concurrent validity of the WAItE was further assessed by
analyzing the performance of the WAItE compared with those of
the CHU-9D and the YQOL-W in its ability to discriminate between
sex- and age-adjusted body mass index categories, the 5 levels of
self-reported general health, the 6 levels of self-reported weight
status, and the presence or absence of a long-term illness or
disability. It was expected that respondents with better health
statuses (eg, those who reported themselves to have “excellent” or
“good” health) would have a higher HRQOL than those who had
worse health statuses. Because of the non-normal distribution of
Table 1 – Participant characteristics.

Characteristic n (%) WAItE total s

Full sample 975 (100)

Mean ± SD 25.39 ± 5.99

Median (IQR) 26 (21-30)

Sex

Male 482 (49.4) 26.25 (5.72)

Female 493 (50.6) 24.55 (6.14)

P value e <.001
Age group(y)

11-15 361 (37.0) 28.60 (5.43)

16-18 614 (63.0) 23.50 (5.48)

P value e <.001
Weight status

Normal 353 (36.2) 27.10 (5.64)

Overweight 221 (22.7) 26.10 (5.67)

Obese 401 (41.1) 23.49 (5.93)

P value e <.001
Self-assessed weight

Very overweight 97 (10.0) 19.66 (4.81)

Moderately overweight 141 (14.4) 22.15 (5.74)

Slightly overweight 251 (25.8) 24.23 (5.09)

About the right weight 418 (42.8) 28.26 (5.16)

Slightly underweight 59 (6.1) 27.22 (5.40)

Moderately underweight 7 (0.7) 25.86 (4.67)

Very underweight 2 (0.2) 22.50 (6.36)

P value e <.001
Self-assessed health

Excellent 168 (17.2) 29.95 (4.72)

Very good 275 (28.2) 27.58 (5.03)

Good 313 (32.1) 23.72 (5.29)

Fair 157 (16.1) 21.96 (5.36)

Poor 62 (6.4) 20.48 (5.81)

P value e <.001
Illness or disability

Yes 560 (57.4) 23.06 (5.68)

No 415 (42.6) 28.54 (4.85)

P value e <.001

Note. As per Cole et al,19 individuals in the 85th percentile of the weight di

in the 95th percentile were classed as being obese.

CHU-9D indicates Child Health Utility 9D; WAItE, Weight-specific Adoles

LifedWeight.
all 3 instruments, 2 nonparametric tests (the Kruskal-Wallis test25

and the Mann-Whitney U test26) were adopted to compare the
respective utilities and HRQOL scores between the various
subgroups.

To examine the test-retest reliability of the WAItE, we used a
10% random subsample of the respondents who completed the
WAItE again 1 week later, and compared the responses with those
from the full estimation sample. The test-retest reliability of the
WAItE was assessed using methods recommended by the
Consensus-based Standards for the Selection of Health Measure-
ment Instruments checklist manual.27 To assess the test-retest
reliability of the continuous WAItE total score, the intraclass
correlations coefficient (ICC) was used.28 This measure is seen to
be superior to measures such as the Spearman rank correlation
coefficient, because it takes into account the possibility of sys-
tematic error. Results from individual mixed-effects models are
presented, as the “raters” (the survey participants) were fixed over
time.29 The guidelines of Cicchetti30 were used to assess the
core CHU-9D utility score YQOL-W quality-
of-life score

0.81 ± 0.14 69.31 ± 30.85

0.83 (0.70-0.92) 79.52 (44.29-98.57)

0.82 (0.14) 73.25 (31.10)

0.79 (0.15) 64.89 (30.07)

<.001 <.001

0.88 (0.12) 82.19 (25.79)

0.76 (0.14) 61.29 (30.97)

<.001 <.001

0.84 (0.14) 82.18 (24.17)

0.81 (0.14) 73.23 (26.85)

0.78 (0.14) 55.12 (32.41)

<.001 <.001

0.68 (0.11) 27.07 (21.23)

0.75 (0.14) 45.83 (26.40)

0.78 (0.13) 61.83 (26.33)

0.87 (0.13) 88.21 (19.83)

0.84 (0.14) 86.34 (16.37)

0.74 (0.15) 85.85 (15.68)

0.69 (0.44) 52.38 (6.06)

<.001 <.001

0.92 (0.10) 89.28 (22.66)

0.86 (0.11) 80.43 (24.55)

0.77 (0.13) 59.54 (30.94)

0.72 (0.14) 55.13 (29.59)

0.68 (0.16) 46.62 (27.58)

<.001 <.001

0.75 (0.14) 58.46 (31.20)

0.89 (0.11) 83.27 (23.89)

<.001 <.001

stribution for their age and sex were classed as overweight, and those

cent Instrument for Economic evaluation; YQOL-W, Youth Quality of
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Fig. 1 – Scatterplot comparison of the WAItE total score and
the CHU-9D utility score. CHU-9D indicates Child Health
Utility 9D; WAItE, Weight-specific Adolescent Instrument
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degree of agreement using the ICC. An ICC of less than 0.4 was
seen to indicate poor agreement, an ICC of between 0.41 and 0.6
was seen to indicate fair agreement, an ICC of between 0.61 and
0.74 was seen to indicate good agreement, and an ICC of more
than 0.75 was seen to indicate almost perfect agreement.

To assess the test-retest reliability of the ordinal, individual
scales of the WAItE, weighted k coefficients were used. This
measure is seen to be superior to the standard k coefficient or the
proportion agreement, because it takes into account the possi-
bility of chance agreement.31 Results with both linear and
quadratic weights are presented. In line with Canaway and
Frew,32 the guidelines of Landis and Koch33 were used to assess
the degree of agreement using k coefficients. A k coefficient less
than 0.2 indicates poor agreement, a coefficient between 0.21 and
0.40 indicates fair agreement, a coefficient between 0.41 and 0.6
indicates moderate agreement, a coefficient between 0.61 and 0.8
indicates substantial agreement, and a coefficient more than 0.81
indicates almost perfect agreement. All statistical analyses were
conducted using Stata version 14.1 (StataCorp, College Station,
TX).34
for Economic evaluation.

Fig. 2 – Scatterplot comparison of the WAItE total score and
the YQOL-W total score. WAItE indicates Weight-specific
Adolescent Instrument for Economic evaluation; YQOL-W,
Youth Quality of LifedWeight.
Results

Comparison of the WAItE, CHU-9D, and YQOL-W

A total of 1000 participants completed the online survey. The
survey did not allow the respondents to answer the next question
in the survey until the current question had been fully completed,
and therefore there were no missing data on any of the key vari-
ables. Nevertheless, there were 25 respondents excluded from the
final sample because of unfeasible body mass index values. The
final sample included more respondents classed as obese (n ¼ 401
[41.13%]) and normal weight (n ¼ 353 [36.21%]) than overweight
(n ¼ 221 [22.66%]), although there were still sufficient numbers in
the 3 groups to conduct a robust empirical analysis. As presented
in Table 1, the mean age of the respondents was 15.4 years, and
50.6% of the respondents were female; 22.5% of the adolescents
reported their health as either “fair” or “poor,” 24.4% reported
being “moderately overweight” or “very overweight,” and 57.4%
reported as having some form of illness or disability.

The distributions of the WAItE, CHU-9D, and YQOL-W are
given in Supplemental Materials found at https://doi.org/10.1016/
j.jval.2018.10.001. The mean WAItE score was 25.39, whereas the
median score was 26. The WAItE did not display a substantial
ceiling effect, with only 3.1% of the responses reporting the
maximumWAItE total score of 35. Themean utility of the CHU-9D
was 0.81, whereas the median utility was 0.83. The distribution of
the CHU-9D utility score was negatively skewed and showed ev-
idence of having a ceiling effect, with 20.1% of the respondents
having a reported utility of more than 0.95, and 9.6% of the re-
spondents reporting a maximum utility value of 1. Previous
studies using the CHU-9D have also reported this ceiling ef-
fect.32,35,36 The mean YQOL-W score was 69.31, whereas the me-
dian score was 79.52. The YQOL-W score was extremely
negatively skewed and showed evidence of a substantial ceiling
effect, with 21.2% of the respondents reporting the maximum
total score of 100.

Table 1 also presents WAItE, CHU-9D, and YQOL-W values
according to key sociodemographic variables and health status.
Across the WAItE, CHU-9D, and YQOL-W, statistically significant
differences were observed for age and sex, with girls and older
adolescents reporting a lower level of HRQOL than boys and
younger adolescents, respectively. All 3 instruments were also
able to discriminate according to varying levels of self-reported
weight and health status, as well as those who reported them-
selves as living with a long-standing illness or disability. For
example, those respondents who self-reported their weight as
being “about right” had an average WAItE total score of 28.26,
compared with an average WAItE total score of 19.66 for those
who reported their weight as being “very overweight.” In addition,
those respondents who self-reported their health as being
“excellent” had an average WAItE total score of 29.95, compared
with an average WAItE score of 20.48 for those who reported their
health as being “poor.”

Figures 1 and 2 display scatterplot comparisons between both
the WAItE and the CHU-9D and the WAItE and the YQOL-W,
respectively, with clear evidence of positive correlation in both
cases. The Spearman rank correlation coefficient between the
WAItE total score and the CHU-9D utility score was 0.731, whereas
the correlation between the WAItE total score and the YQOL-W
total score was 0.747. The limit of agreement of the instruments
was explored using a Bland-Altman scatterplot.24 On average,
only 4.9% of the respondents were outside the 95% limits of
agreementwhen comparing theWAItEwith the CHU-9D, and 5.7%
of the respondents lay outside the 95% limits of agreement when
comparing the WAItE with the YQOL-W, implying a high level of
agreement in both cases.

https://doi.org/10.1016/j.jval.2018.10.001
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Table 2 – ICCs for the WAItE total score (n ¼ 97).

ICC model ICC (95% CI)

One-way individual random-effects 0.795* (0.709-0.858)

Two-way individual random-effects 0.796* (0.708-0.859)

Two-way individual mixed-effects 0.801* (0.716-0.862)

CI indicates confidence interval; ICC, intraclass correlation coeffi-

cient; WAItE, Weight-specific Adolescent Instrument for Economic

evaluation.
* P<.010.
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The correlations between the individual dimensions of the
WAItE and the CHU-9D and YQOL-W dimensions are provided in
Supplemental Materials. Tiredness, a common dimension be-
tween the WAItE and the CHU-9D, had the highest correlation
(r ¼ 0.562) when comparing the instruments. Several other di-
mensions also had relatively large correlations, particularly those
related to the “work” and “activity” CHU-9D dimensions. Never-
theless, several dimensions between the 2 instruments were only
modestly correlated. For example, the “sports” WAItE dimension
was relatively poorly correlated with several CHU-9D dimensions,
including “pain” (r ¼ 0.231) and sleep (r ¼ 0.228), and the “tired”
WAItE dimension was relatively poorly correlated with the “sleep”
(r ¼ 0.226) and “work” (r ¼ 0.227) CHU-9D dimensions.

The strength of correlation between the individual dimensions
of the WAItE and the YQOL-W was in general larger than the
strength of correlation between the individual dimensions of the
WAItE and the CHU-9D. The highest correlations were between
the “embarrassment” and “unhappy” WAItE dimensions and
various measures of numerous YQOL-W dimensions, including
a dimension relating to difficulties finding appropriate clothes
(r ¼ 0.632 and 0.612) and a dimension related to being ashamed
(r ¼ 0.634 and 0.595). Nevertheless, not all dimensions were as
strongly correlated as these examples. This was particularly
evident for the “tired” dimension of the WAItE, which had
particularly low correlations with the YQOL-W dimensions
related to inclusion (r¼ 0.165) and difficulties finding employment
(r ¼ 0.161).
Test-Retest Reliability

Tables 2 and 3 present the results for tests for the test-retest
reliability of the WAItE. As presented in Table 2 and intuitively
in the scatterplot of Figure 3, the WAItE total score showed a high
level of test-retest reliability, with individual ICCs higher than the
0.75 threshold value outlined by Ciccheti30 to indicate excellent
Table 3 – Test-retest correlations and percentage agreement fo

Measure and item Test-retest
correlation

(Spearman rank)

Percent
agreem
(weighte

Tired 0.584* 88.66*

Walking 0.678* 87.11*

Sports 0.811* 90.21*

Concentration 0.684* 86.86*

Embarrassed 0.661* 87.11*

Unhappy 0.691* 86.60*

Treated different 0.608* 88.92*

WAItE indicates Weight-specific Adolescent Instrument for Economic ev
* P<.010.
reliability. As presented in Table 3, in general the WAItE dimen-
sion scores also showed acceptable levels of test-retest reliability,
with percentage agreements ranging between 86.86% and 90.21%,
and all weighted k coefficients indicating either moderate or
substantial agreement, depending on whether the linear or
quadratic weighting strategy was used. We also conducted a
“sense check” of the reliability of the self-reported weight status
measure. Although there were some instances where adolescents
reportedmovements betweenweight statuses between the 2 time
points, the measure was generally stable (all weighted k statistics
indicated substantial agreement irrespective of which weighting
strategy was used).
Discussion

This article has presented the methods and findings from an
empirical study analyzing the concurrent validity and test-retest
reliability of the WAItE. This is the first study to compare the
WAItE with other validated HRQOL instruments, and the first
study to formally assess the reliability of the WAItE. Ideally, the
performance of the WAItE would have been tested against a well-
established weight-specific preference-based tool that followed
the criterion standard of instrument development.37 The CHU-9D
and YQOL-W were seen as being the best comparators to test the
performance of the WAItE against, given that another instrument
that follows these criterion standards does not yet exist.

First, the findings of this study demonstrate that theWAItE has
good levels of concurrent validity, indicated by the high correla-
tion of theWAItEwith both the CHU-9D and the YQOL-W, and also
the comparability of theWAItE with both instruments in its ability
to accurately differentiate between both general and weight-
specific health statuses. This indicates that the same latent
construct of HRQOL is being measured in the WAItE and the pre-
viously validated measures. As expected, the correlation between
the WAItE and the YQOL-W was higher than the correlation be-
tween theWAItE and the CHU-9D, almost certainly because of the
fact that the WAItE and the YQOL-W were designed to specifically
measure weight-specific HRQOL, whereas the CHU-9D is a generic
measure. Second, the findings of this study demonstrate that the
WAItE overall displays acceptable levels of test-retest reliability
(ICC ¼ 0.795), indicating that the WAItE is stable and reliable over
time. As a point of comparison, the YQOL-W has previously been
shown to have an ICC of 0.77.14

As well as showing good levels of concurrent validity in rela-
tion to the CHU-9D and the YQOL-W, it appears that the WAItE
may have a significant advantage compared with both of these
measures, because it does not exhibit a substantial ceiling effect.
A substantial ceiling effect can indicate limited content validity
r individual WAItE attributes (n ¼ 97).

age
ent
d k)

Weighted k

coefficient
(linear weights)

Weighted k

coefficient
(quadratic weights)

0.517* 0.606*

0.521* 0.663*

0.710* 0.798*

0.563* 0.665*

0.590* 0.674*

0.488* 0.628*

0.522* 0.602*

aluation.
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Fig. 3 – Scatterplot comparison of the WAItE total score and
the WAItE total score recall. WAItE indicates Weight-
specific Adolescent Instrument for Economic evaluation.
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and a reduced reliability,38 and can be considered a problem if 15%
to 20% of respondents achieve the best possible score.39 Given the
lack of a ceiling effect, the WAItE may be more appropriate when
measuring weight-specific adolescent HRQOL, because it is more
likely to pick upmeaningful changes in HRQOL, particularly at the
higher end of the distribution.

This study has several limitations. First, the original aimwas to
have the sample equally split between normal weight, over-
weight, and obese adolescents to conduct a robust comparison
between the 3 groups. Ultimately, the final estimation sample
included 353 (36.2%) adolescents with a normal weight, 221
overweight adolescents (22.7%), and 401 obese adolescents
(41.1%), and therefore cannot be seen to be truly representative of
the UK population. Recent research indicates that about 35% of
adolescents can be considered either overweight or obese in the
United Kingdom40 compared with 63.8% in our sample. Self-
reported health was also lower than one would expect, with
22.3% of the adolescents reporting their health as either “fair” or
“poor.” Relatively recent nationally representative figures from
the UK Household Longitudinal Study have shown that this figure
is more likely to be about 7%.41 Furthermore, an unusually high
number of respondents in our sample (57.2%) reported themselves
as having some form of illness or disability compared with a na-
tional average of about 12%, as reported in the 2015 Labour Force
Survey.42 Although the overrepresentation of overweight and
obese adolescents in the samplemeant that a higher than average
number of individuals reporting some form of illness or disability
was expected, this was still a surprising finding. Nevertheless, the
purpose of the study was not to be representative of objectively
measured weight status according to the UK population. The
oversampling of overweight and obese adolescents in the sample
was seen to be necessary, considering that a principal aim of the
study was to identify whether the HRQOL instruments were able
to differentiate between individuals with different weight sta-
tuses, and therefore a certain number of individuals were needed
in each subgroup to conduct a robust statistical analysis. In
addition, our sample can be seen as more representative of the
individuals who may benefit from a weight management inter-
vention, and therefore can be considered the population of
interest.

The limitations associated with the accuracy of self-reported
measures of height and weight should also be noted43; it is,
however, usual for measurements of weight status to rely on self-
report in the current field of study. Furthermore, as with any study
using online data collection methods, there is no guarantee that
the respondents completed the survey themselves, and there is
also the potential for both sample-selection bias and nonresponse
bias resulting from the survey sampling methods. Finally, there is
also a risk that the 1-week retest period may have been too short,
therefore biasing the results through memory effects.

Planned future research includes the administration of the
WAItE to different population groups and the estimation of a
mapping algorithm to map between the weight-specific WAItE
and the generic, preference-based CHU-9D. This mapping algo-
rithm will enable researchers to generate a valid prediction of the
CHU-9D utility score from the WAItE, and therefore facilitate an
indirect estimate of QALYs using the WAItE. As argued by Brazier
et al,44 however, “a mapping exercise is always a second best ex-
ercise compared to either the direct use of [a generic PBM] or a
valuation of the condition-specific instrument.” Therefore,
further planned research also includes the generation of prefer-
ence weights using a representative UK population to calculate
QALYs, as per the National Institute for Health and Care Excel-
lence recommendations.6 Currently, the WAItE is a reliable and
valid tool that would be appropriate for direct use in the mea-
surement of health outcomes in public health or weight man-
agement interventions. The generation of a WAItE utility score
would also enable assessment of CUA of weight management
interventions and facilitate further comparisons between the
WAItE and the CHU-9D.
Conclusions

Overall, the findings of this study are encouraging, and illustrate
the potential for the WAItE to be used when measuring weight-
specific HRQOL in adolescence. The WAItE therefore may be a
key tool for decision makers now and in the future in the evalu-
ation of weight management services and for organizations that
run weight management services.
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