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Abstract

Purpose The Weight-Specific Adolescent Instrument for Economic Evaluation (WAItE) is a physical weight-specific
patient reported outcome measure for use in adolescence. The purpose of this study was to use the Time Trade-Off
(TTO) methodology, administered using an online interviewer-assisted remote survey, to obtain utility values for
several health states from the WAItE descriptive system from a sample of the UK adult general population.

Methods The adult sample was gathered using a market research company and a sample of local residents. Al
participants completed the same interviewer-assisted remote survey, which included rating WAItE states of varying
impairment using the TTO.

Results 42 adults completed the survey. Utility values were gathered for four health states, ranging from low
impairment to the most severe health from the WAItE descriptive system (the Pits state). Consistent orderings of the
WAIE health states were observed; the health state with the lowest level of impairment was valued highest and
the Pits state was valued lowest. Several respondents (n=7, 17%) considered the Pits state to be worse than death;
however, the mean value of this health state was 0.23.

Conclusions The utility value of the Pits state relative to death generated from this study will be used to anchor
latent values for WAItE health states generated from a Discrete Choice Experiment onto the 0=death, 1=full health
Quality Adjusted Life Year (QALY) scale as part of a valuation study for the WAItE in the UK population. This study also
provides further evidence that interviewer-assisted digital studies are feasible for collecting TTO data.
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Background

The prevalence of obesity in young people is a huge pub-
lic health concern in the United Kingdom (UK). Although
there have been efforts to curtail the rising prevalence
of obesity, a World Health Organisation (WHO) report
estimated that a third of adolescents in Europe are over-
weight or obese [1]. Additionally, the UK societal costs of
overweight and obesity are predicted to reach £49.9 bil-
lion per year by 2050 [2]. Weight-management inter-
ventions targeting obesity in young people are ongoing
[3] and are an important strategy to reduce the societal
burden of obesity. However, policymakers must make
resource allocation decisions based on cost-effectiveness
evidence to ensure value for money. Furthermore, there
is currently no validated weight-specific HRQoL measure
for adolescents that can be used in economic evaluation.

As such, the Weight-Specific Adolescent Instrument
for Economic Evaluation (WAItE) has been developed
for use in adolescence (ages 11-18), consisting of seven
dimensions relating to tiredness, walking, participation in
sports, concentration, embarrassment, unhappiness, and
being treated differently [4]. Each dimension is expressed
using a 5-level frequency response scale with increasing
degrees of severity ranging from “never” to “always” The
WAIE descriptive system is available on request.

During development, the WAItE’s psychometric prop-
erties were thoroughly examined, and each dimension
was informed by a combination of Rasch analysis, psy-
chometric assessment and re-visiting the qualitative
material [5]. Additionally, a robust validation of the
WAItE has been conducted to provide evidence of its
criterion validity and reliability for future use [6]. This
involved examination of the concurrent validity of the
WAItE in comparison to other validated patient-related
HRQoL tools and an assessment of the test-retest reli-
ability of the WAILE to explore its consistency.

Despite being specifically designed to be a preference-
based measure, the WAItE currently has no associ-
ated value set and therefore cannot be used to generate
quality-adjusted life years (QALYs), which are the basis
of cost-utility analysis (CUA). To address this, an algo-
rithm was developed which mapped responses from the
WAILE to the Child Health Utility 9 Dimension (CHU9D)
value set [7]. However, this is considered to be a second-
best approach, with the ‘gold standard’ valuation method
being direct elicitation of preference values through a
valuation study [8].

Given the developmental work already completed on
the WALIE, a natural progression is to develop a prefer-
ence algorithm to generate a set of preference values for
the WAILE which are based on direct elicitation of pref-
erences from a valuation study. A discrete choice experi-
ment (DCE) study (a method of eliciting preference by
asking participants to make a choice between two or
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more alternatives) is ongoing to develop a value set for
the WAItE classification system [9]. The DCE will be
delivered to members of the adult general population of
the UK using an online survey. There were several rea-
sons for the decision, to use an adult sample, including
the fact that adults may have a greater capacity to under-
stand complex preference elicitation tasks. Furthermore,
as adult preferences are typically used to generate value
sets for adult preference-based measures, using adult
preferences to value adolescent preference-based mea-
sures provides a comparability in the methods used to
value health states for both adolescents and adults. The
choice of whose preferences to use in the valuation of
child and adolescent health states is a matter of norma-
tive debate, and our choice is further discussed in the
study protocol [9].

A DCE alone is not sufficient to generate a set of pref-
erence values, as the results are interpreted on a latent
scale rather than the 0=death, 1=full health QALY scale.
There are a number of options for converting the DCE
results onto the 0=death, 1=full health QALY scale, and
currently there is no standard method of anchoring [10].

One method that has previously been used to anchor
latent DCE results onto the O=death, 1=full health
QALY scale is a standalone TTO study. This anchoring
method has been successfully used in both Australia and
China [11, 12] to convert DCE results for the CHU-9D
on the latent scale to the 0=death, 1=full health QALY
scale. By obtaining a value for the lowest WAItE state
(the Pits state) relative to death, the latent coefficients
obtained in the DCE will be reweighted on the 0=death,
1=full health QALY scale by ensuring that 0 represents
death, therefore providing the WAItE with an appropri-
ate preference-based value set for use in CUA.

The TTO technique developed by Torrance and col-
leagues [13], presents a simple and intuitive alternative
to ensure that health state values are anchored with 0
representing death. This technique presents respondents
with two alternative “lives’, either a “life” in full health
or a “life” in an impaired health state (both followed by
death), and respondents are asked to identify a time spent
in full health in which they would consider that “life” to
be equivalent to spending a relatively longer, or equal, but
fixed amount of time in the impaired health state “life”
[14].

One limitation the standard TTO methodology pres-
ents is the evaluation of states considered worse than
being dead. In the standard TTO values are bound
between 1 and 0, and no time amount of time can be
given up from the full health “life” to avoid the impaired
health state that would generate a negative utility value
(that can be associated with worse than being dead). To
enable states considered better than dead (BTD) and
states worse than dead (WTD) to be valued as part of the
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same valuation exercise, the composite TTO (cTTO) has
been developed [15]. The cTTO uses the standard TTO
for BTD health states and the ‘lead-time’ TTO [16] for
WTD health states. The lead-time TTO involves giving
the respondent a fixed and equal amount of extra time
spent in full health to the beginning of both “lives”. Thus,
the total length of each live remains equal, and the time
spent in the impaired health state also remains fixed and
equal to that of the standard TTO, yet the available time
in full health that can be given up to avoid the impaired
health state is now greater than the time in the impaired
health state. Implicitly, this means that health states that
are considered WTD can generate negative utility values
that are comparable with the positive BTD health state
values.

As TTO is traditionally an interviewer-led method of
preference elicitation, the use of videoconferencing soft-
ware for delivering interviews has become an important
consideration, particularly when external factors prevent
traditional face-to-face interviews being delivered. It has
been shown that with several changes to the recruitment
and interview process, TTO interviews using videocon-
ferencing software are feasible and yield similar results to
traditional face-to-face interviews [17-19].

The principal aim of this study was to use the TTO
method to obtain a utility value for the WAItE Pits state
relative to death, to then anchor the latent coefficients
generated from a DCE obtained as part of a UK valua-
tion of the WAIE instrument on to the O=death, 1=full
health QALY scale. This will enable QALYs to be directly
generated from the WAItE for use in CUAA secondary
aim of the study was to assess the feasibility of the use of
an online modality of delivering TTO interviews.

Methods

Ethics

Ethical approval was granted by Newcastle University’s
Faculty of Medical Sciences Ethics Board (Reference
Number 9978/2020).

Survey development

A bespoke cTTO survey was designed using the Qual-
trics software package [20]. In line with the DCE part
of the full valuation study, the cTTO was designed to be
completed by a sample of the UK adult general popula-
tion. the TTO methodology is considered overly cog-
nitively demanding for children and adolescents, and
ethical concerns have been raised about using techniques
that involve consideration of death with children and
adolescents [21].

The main part of the TTO survey was structured as
follows. First, participants were asked to complete the
WAItE for themselves to familiarise themselves with
the wording, formatting, and descriptive system of the
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questionnaire. The participants were then asked to read
aloud four health states generated from the WAItE
descriptive system and rank them from their most pre-
ferred to least preferred, including the Pits State, which
is defined by the worst level of each dimension. Aside
from the Pits state, three WAItE states were chosen to
represent ‘mild impairment, ‘moderate impairment’ and
‘severe impairment. The health states presented to the
participants are shown in Appendix 1. The respondents
were then asked to score each of the WAILE health states
on a scale from 0 (‘the worst health you can imagine’)
to 100 (‘the best health you can imagine’) using a visual
analogue scale (VAS). Before scoring each health state,
they were reminded of what position they had ranked the
health state in the previous section.

To familiarise themselves with the format and word-
ing of the TTO, in the next section of the interview, the
respondents completed two practice TTO tasks. They
were first asked to value being ‘In a wheelchair’ and then
“The worst health state you can imagine’ The inclusion of
practice profiles is standard practice in TTO studies, as it
is argued that their inclusion improves the participants’
understanding of the exercise and improves data quality
[22, 23].

The respondents then completed the TTO tasks, valu-
ing the moderate impairment state first, the severe
impairment state, the mild impairment state, and finally
the Pits state. In line with the valuation protocols for
the various versions of the EQ-5D [24—-26], a cTTO was
used, with the respondents presented with a standard
TTO to value health states BTD and a lead-time TTO for
any health states they considered WTD. In line with the
various EQ-5D protocols, there was a 10-year fixed dura-
tion for the impaired health state “life” in the standard
TTO (BTD health states) and a 20-year duration in the
lead-time TTO “life” (WTD health states), with 10 years
of full-health followed by 10 years of impaired health in
that sequence [15, 24]. The iterative procedure followed
a ‘ping pong approach’ [27], with the length of the time
in full health varied until the respondent was indifferent
between the two “lives” (full health vs. 10-years in the
impaired health state). Respondents were able to reach
indifference at a minimum of half year increments.

In the final part of the interview, the respondents
completed three post-survey questions, related to their
understanding of the survey, their ease in telling the dif-
ference between different health states and their difficulty
in deciding on their answers.

Piloting

Following initial survey testing with a convenience sam-
ple of Newcastle University colleagues not familiar with
the TTO methodology, a round of external pilot testing
of the TTO survey was conducted using a convenience
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sample recruited from a local community group in the
North-East of England. The opportunity to pilot the sur-
vey was advertised to the group via social media. Indi-
viduals responded to the advertisement and were sent a
copy of the study information sheet to read before con-
senting to take part. Pilot interviews were completed by
two trained interviewers in August 2021 on the video-
conferencing platform Zoom [28], and each respondent
received a £15 shopping voucher as compensation for
their time. Piloting via the community group enabled
the survey to be tested on a range of genders, ages, and
backgrounds to provide variation in our pilot sample. The
interview script (which was based on the valuation pro-
tocols for the various versions of the EQ-5D [24-26]) was
followed for each interview to ensure consistency and
respondent understanding and to mitigate interviewer
bias. No changes were made to the script or cT'TO pro-
cedure following piloting, so the pilot responses were
included in the full estimation sample.

Recruitment and sampling

The main study sample was gathered with the assistance
of the market research company Dynata [29]. To gather
a balanced sample of adults from the general population,
potential respondents first completed a screening survey.
In this screening survey, sociodemographic informa-
tion was collected including gender, age band, ethnicity,
region, income band, employment status, highest edu-
cational qualification, and self-reported weight status.
At the end of the screening survey, the participants con-
sented to be contacted via email to take part in the online
TTO interview and stated their availability for inter-
view. Quotas implemented by Dynata ensured that this
sample was nationally representative in terms of gender,
age band, and geographical location. Those respondents
who reported being from the North-East of England were
excluded from this sample to avoid over-representation
because the pilot sample was exclusively sampled from
this geographical area. Our overall target sample size was
40, like previous studies that have conducted a stand-
alone TTO for the purposes of anchoring the latent coef-
ficients from a DCE in the context of child health [10, 11].

Interview procedure

Prior to the interview, the participants were sent a meet-
ing link via email along with a comprehensive participant
information sheet which they were asked to read prior to
the interview. As with the pilot interviews, an interview
script was followed by the trained interviewers to ensure
consistency and mitigate interviewer bias. The inter-
viewer shared their screen for the duration of the inter-
view, allowing the respondent to see the online survey on
their screen whilst also being able to converse with the
interviewer. After being introduced to the survey, having
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the opportunity to ask any questions related to the par-
ticipant information sheet and verbally consenting to
take part in the online interview, the main part of the sur-
vey began, as detailed in the ‘Survey Development’ sub-
section. At the conclusion of the survey, the respondents
were thanked for their participation in the interview
and the interview was ended. Each participant was paid
the equivalent of £15 in either panel points or shopping
vouchers as a thank you for their time completing the
interview.

Data analysis

For those states considered BTD, the TTO utility scores
were calculated as: 5 /10, with 4 representing the num-
ber of years at which the respondent was indifferent
between the time spent in full health and 10 years in the
WAILE health state in question. For those states consid-
ered WTD, the TTO utility scores were calculated as
(z - 10)/10, bounding these utilities between —1 and
0. Descriptive summary statistics for the responses to
the TTO and VAS were calculated, including the mean,
median, standard deviation, and inter-quartile range. The
responses to the WAItE were converted to a WAILE total
sum score, scored between 7 (the best possible health
state) and 35 (the worst possible health state). The par-
ticipant’s sociodemographic characteristics from the
screening survey and their responses to the post-survey
questions were presented as frequencies and percentages.
The two sets of data were linked using a personalised
identifying code. Data were analysed using Stata version
16.0 [30].

Results

In the pilot sample, 14 individuals responded to the
advertisement, and 7 pilot interviews were completed.
In the main sample, 102 adults who completed the ini-
tial screening survey were invited to participate in the
study via email. Of the potential participants invited
to take part in the online interview, 9 (9%) could not be
contacted, and a further 5 (50%) did not respond to the
emails asking them to participate in the interview (see
Appendix 2). Of those who responded to the email, 4
(4%) declined the invitation, and 3 participants (3%) did
not attend. This gave a final sample size of 35 in the main
sample.

Combining the pilot sample and the main sample
(hereafter the ‘full estimation sample’) gave a final sample
size of 42, in line with our target sample size of 40. All
participants fully completed the online interview. Table 1
shows the socio-demographic characteristics of the esti-
mation sample. The full estimation sample was 55% male,
88% white and the modal age category was 25-34 (31%).
The sample was relatively evenly spread across the geo-
graphical regions of the UK. Most of the participants
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Table 1 Participant Characteristics
Sample Full Sample (n=42) Main Sample Pilot Sample
(n=35) (n=7)
Gender
Male 23 (55%) 20 (57%) 3 (43%)
Female 19 (45%) 15 (43%) 4 (57%)
Age Band
18-24 3 (7%) 2 (6%) 1(14%)
25-34 13 (31%) 10 (29%) 3(43%)
35-44 7 (17%) 6 (17%) 1(14%)
45-54 5(12%) 5(14%) 0 (0%)
55-64 9 (21%) 8 (23%) 1 (14%)
65+ 5(12%) 4 (11%) 1 (14%)
Income band
<£18,800 2 (5%) 2 (6%) 1 (14%)
£18,801 - £27,162 10 (24%) 9 (26%) 0 (0%)
£27,163 - £36,731 5(12%) 5(14%) 0 (0%)
£36,732 - £50,798 8 (19%) 6 (17%) 1 (14%)
> £50,799 14 (33%) 11 (31%) 3 (43%)
Prefer Not To Say 3 (7%) 2 (6%) 1 (14%)
Ethnicity
White 37 (88%) 31 (89%) 6 (86%)
Asian 1 (3%) 1 (9%) 0 (0%)
Mixed 3(7%) 3(9%) 0 (0%)
Prefer Not To Say 1 (2%) 0 (0%) 1 (14%)
Region
East Anglia 1 (2%) 1 (3%) 0 (0%)
East Midlands 1 (2%) 1 (3%) 0 (0%)
London 4 (10%) 4 (11%) 0 (0%)
North East 6 (14%) 0 (0%) 6 (86%)
North West 7 (17%) 7 (20%) 0 (0%)
Northern Ireland 1 (2%) 1 (3%) 0 (0%)
Scotland 5(12%) 5(14%) 0 (0%)
South East 3 (7%) 3 (9%) 0 (0%)
South West 3 (7%) 3 (9%) 0 (0%)
Wales 3 (7%) 3(9%) 0 (0%)
West Midlands 5(12%) 5(14%) 0 (0%)
Yorkshire & Humberside 3 (7%) 2 (6%) 1 (14%)
Employment
Paid Employment 24 (57%) 20 (57%) 4(57%)
Self-Employed 2 (5%) 2 (6%) 0 (0%)
Unemployed 2 (5%) 2 (6%) 0 (0%)
Full-Time Student 2 (5%) 1 (3%) 1 (14%)
Looking After Home / Family 2 (5%) 2 (6%) 0 (0%)
Retired 8 (19%) 7 (20%) 1 (14%)
Other 2 (5%) 1(3%) 1 (14%)
Highest Educational Qualification
Degree or Equivalent 26 (62%) 22 (63%) 4(57%)
Higher Education Below Degree 3 (7%) 2 (6%) 1 (14%)
A-Level/AS-Level 4 (10%) 4 (11%) 0 (0%)
GCSE Grade A* - C 4 (10%) 4 (11%) 0 (0%)
GCSE GradeD-G 1 (2%) 1 (3%) 0 (0%)
Other 1 (2%) 0 (0%) 1 (14%)
No Formal Qualification 3 (7%) 2 (6%) 1 (14%)

Weight Status
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Sample Full Sample (n=42) Main Sample Pilot Sample
(n=35) (n=7)
Underweight 2 (5%) 2 (6%) 0 (0%)
Normal/Healthy Weight 25 (60%) 19 (54%) 6 (86%)
Overweight 13 (31%) 12 (34%) 1 (14%)
Obese 1(2%) 1 (3%) 0 (0%)
Prefer Not To Say 1 (2%) 1 (3%) 0 (0%)
Easy to Understand the Questions
Strongly Agree 32 (76%) 28 (80%) 4 (57%)
Agree 9(21%) 7 (20%) 2 (29%)
Neither Agree or Disagree 1 (2%) 0 (0%) 1 (14%)
Disagree 0 (0%) 0 (0%) 0 (0%)
Strongly Disagree 0 (0%) 0 (0%) 0 (0%)
Easy to Tell the Difference between the Health States
Strongly Agree 24 (57%) 21 (60%) 3 (43%)
Agree 16 (38%) 13 (37%) 3(43%)
Neither Agree or Disagree 2 (5%) 1 (3%) 1(14%)
Disagree 0 (0%) 0 (0%) 0 (0%)
Strongly Disagree 0 (0%) 0 (0%) 0 (0%)
Difficult to Decide on Answers
Strongly Agree 2 (5%) 2 (6%) 0 (0%)
Agree 17 (40%) 15 (43%) 2 (29%)
Neither Agree or Disagree 6 (14%) 4 (11%) 2 (29%)
Disagree 13 (31%) 10 (29%) 3 (43%)
Strongly Disagree 4 (10%) 4(11%) 0 (0%)

were either in paid employment or self-employed (62%),
and 62% of participants had a degree. The majority (60%)
of the participants self-reported as being a normal/
healthy weight, with 31% reporting being overweight and
2% being obese.

Table 2 shows the responses to the WAItE. Overall,
the respondents reported being in relatively good health,
with the modal answer being ‘never’ (the highest level
in the WAIE classification system) for five of the seven
categories. The exceptions to these were the attributes
related to tiredness and concentration. One respondent
reported themselves as being in full health, correspond-
ing to the highest level in each of the WAItE attributes.

Table 3 shows the mean (median) values from the TTO
and VAS. The mild impairment state was valued the high-
est 0.95 (1), followed by the moderate impairment state
0.79 (0.80), the severe impairment state 0.39 (0.50) and
the Pits State 0.23 (0.33). While no participants valued
Health State A or Health State B WTD, 4 participants
(10%) valued Health State C WTD, and 7 participants
(17%) valued the Pits State WTD. The mean (median)
VAS value of Health State A was 85 (88), the value of
Health State B was 59 (60), the value of Health State C
was 28 (26) and the Pits state was 12 (10).

Most of the participants (98%) strongly agreed or
agreed that it was easy to understand the questions in the
online interview. Similarly, 95% strongly agreed or agreed
that it was easy to tell the difference between the health

states presented in the online interview. 45% of the par-
ticipants strongly agreed or agreed that it was difficult
to decide on their answers, while 41% of the participants
strongly disagreed or disagreed and 14% neither agreed
nor disagreed.

Discussion

WAILE utility values

The mean and median values from the TTO followed the
pattern one would expect a priori, with the mild impair-
ment state being valued the highest (0.950), followed
by the moderate impairment state (0.794), the severe
impairment (0.386) and finally the Pits State (0.229). As
one may expect given the small sample size and nature of
the task, there are large standard deviations around the
mean TTO value of both Health State C (0.48) and the
PitsState (0.54), indicating a significant level of individ-
ual level heterogeneity. Previous work has also found an
increased level of heterogeneity in the valuation of more
severe states when using the cTTO [15]. One reason for
this could be the fact that the valuation space for the
lead-time TTO (which is more likely to be used for severe
health states) is larger (-1 to 1) than that of the standard
TTO (0-1). It also could be due to the increased com-
plexity of the lead-time TTO. The mean and median val-
ues for the VAS also follow the pattern one would expect
a priori, with a logical ordering of the health states iden-
tical to the TTO responses.
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Table 2 Responses to the WAItE Table 3 TTO and VAS Values for WAItE Health States (N=42)
Mean WAILE Total Score (SD) 26.73 (5.27) Health State Health Health Health Pits State
Median WAIE Total Score (IQR) 28 (23-31) State A State B State C (5,555,555)
WAILE Attributes & Levels n (%) (2212,122) (2,234,442) (4,445,555)

I get tired TTO Mean 0.95 (0.09) 0.79(0.19) 0.39 (0.48) 0.23 (0.54)
ever 2(5%) g%) Median 1 (0.95-1) 0.80 0.50 033

Almost Never 10(24%) . A 070-095)  (020-070)  (0.05-0.60)
sometimes 20 (48%) Valuing State 0 (0%) 0 (0%) 400%)  7(17%)

Often 8 (19%) WTD (%)

Always 2 (5%) VASMean  8448(1139) 59.31(12.89) 2845(15 1150

I struggle to keep up when walking around with others (SD) (11.78)

Never 21 (50%) VAS Median  87.50 60 (50-65) 25.50 10 (0-20)
Almost Never 8 (19%) (IQR) (80-90) (20-40)

Sometimes 6 (14%)

Often 3 (7%) L. X . .

Always 4(10%) Using interviewer ?SS|§ted digital TTO surveys ‘

| avoid doing sports As well as contributing to the literature regarding the
Never 13 31%) use of standalone TTO studies as a method of anchor-
Almost Never 10 (249%) ing in valuation studies, this study has also provided fur-
Sometimes 6 (14%) ther evidence that it is feasible to collect TTO data to an
Often 4(10%) appropriate standard using digital interviews. Although
Always 9 (21%) in person TTO interviews have traditionally been the
I struggle to concentration on my work/studies most common used method (although not necessarily
Never 3 (19%) seen as the “gold standard” [18]), when there are limited
Almost Never 13 (31%) resources available (both human and financial) or where
Sometimes 17 (40%) physical barriers or external factors exist, digital methods
Often 4(10%) appear to be an acceptable and feasible alternative.

Always 0 (0%) Related to this, it is worthwhile discussing the find-
| feel embarrassed shopping for clothes ings from this study in relation to the points raised by
Never 28 (67%) Lipman [17] with regards to the advantages, disadvan-
Almost Never 9(21%) tages and lessons learnt from interviewer assisted digital
Sometimes 1(2%) TTO interviews. As noted by Lipman [17], there could
Often 2(5%) be a higher chance of respondents cancelling on short
Always 2 (5%) notice or not showing up at all when conducting inter-

| feel unhappy because | am unable to do the same things as
others

Never 20 (48%)
Almost Never 7 (17%)
Sometimes 9 (21%)
Often 6 (14%)
Always 0 (0%)
People treat me differently when | go out

Never 25 (60%)
Almost Never 11 (26%)
Sometimes 5 (14%)
Often 0 (0%)
Always 0 (0%)

The mean TTO values of the Pits State will be used to
anchor the latent estimates from an ongoing DCE study
(adult sample, N=1,005) to provide a scoring algorithm
for the WAILE for the UK population, by re-scaling these
latent estimates onto the 0=death, 1=full health QALY
scale needed for CUA. This will allow for the calculation
of weight-specific QALYs in the adolescent population.

viewer-assisted remote interviews. In this study, only
three respondents did not show up to their online inter-
view, even without the use of reminder emails. As fur-
ther noted by Lipman [17], there is a possibility that the
use of interviewer assisted digital TTO interviews may
introduce selection bias, where respondents with certain
sociodemographic characteristics are more likely to take
part in the interview. There is some evidence of selec-
tion bias in this study. As shown in Appendix 3, there
are some differences between the characteristics of indi-
viduals who completed the screening survey (which was
nationally representative in terms of gender, age band,
and geographic area) but did not take part in the online
interview, and those individuals who completed the
online interview. For instance, those who completed the
online interview were less likely to be in the lowest age
category (18-24), less likely to be in the lowest income
category (<£18,800) and more likely to have a degree
level education. However, these differences can be con-
sidered relatively small.
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Strengths and limitations

There are several strengths to the study. Firstly, all par-
ticipants who started the online TTO interview fully
completed the interview, indicating that the online inter-
view, and interview process more generally, was fit for
purpose. Furthermore, most of the participants indicated
that the questions in the survey were easy to understand
and that it was easy to tell the difference between health
states presented. Although 45% of respondents agreed
that it was difficult to decide on their answers, it should
be noted that the TTO is a cognitively complex task
which requires the careful consideration of health status
and time preference, and therefore some level of difficulty
is to be expected. It is again worth noting that the mean
and median values for the TTO followed a logical pattern
that one would expect a priori, further indicating that the
online interview process was fit for purpose.

However, there are also several limitations to this study
that should be considered when interpreting the find-
ings. Firstly, the size of the full estimation sample (n=42)
is low compared with other patient preference studies.
However, as stated previously, this sample size is compa-
rable to several other studies in the literature that have
conducted a standalone TTO for the purposes of anchor-
ing the latent coefficients from a DCE in the context of
child health [10, 11], both of which had a final sample size
of 38. Furthermore, the final sample itself was composed
of a larger sample collected through a market research
company (n=35), and a sample gathered from the local
area (n=7). Although the main online survey completed
by the participants was identical, the method of collect-
ing the sociodemographic data was slightly different
between the two samples, and the two samples of data
were collected at different points in time. However, as
shown in Appendix 4 the answers to the online interview
were very similar between the two samples. Excluding
the pilot responses from the full estimation sample made
very little difference to the overall results and interpreta-
tion of the findings.

Secondly, the TTO survey was completed by a sample
of adults rather than adolescents. These valuations from
adults may be different to those from adolescents. As pre-
viously noted, the choice of whose preferences to use is a
normative debate, and there is currently limited guidance
on the most appropriate methods to use [31]. Planned
future research will investigate whether responses in
preference elicitation tasks in the context of the WAItE
are comparable between adults and adolescents.

Thirdly, although every effort was made to ensure that
the sample was representative of the UK adult popula-
tion, the sample is slightly unbalanced in some demo-
graphic characteristics, including age band, income band,
and self-reported weight status. Given the relatively small
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sample size, the likelihood of an imbalance was expected
to be high due to sampling uncertainty.

Fourthly, due to the COVID-19 pandemic, the inter-
views took place online rather than face-to-face as origi-
nally planned. This meant that some of the contextual
factors that would be controlled for in an in-person set-
ting could not be addressed. Another consequence of
the use of online surveys is that the electronic devices
used by the participants may have had heterogeneous
size screens, meaning that the VAS presented to the par-
ticipants may have been displayed in different lengths,
which could influence the participant’s response to this
task. Finally, there are limitations with the TTO meth-
odology. For instance, the QALY approach assumes that
the utility estimates generated are independent from the
length of time presented in the questionnaire, and there-
fore the length of time spent in the impaired health state
presented to the respondents may impact the results
obtained. The c¢TTO technique further relies on this
assumption as WTD tasks change the duration of the
impaired health state by adding extra time in full health.
Moreover, the duration of the time spent in full health
relative to impaired health and the sequence in which
they are presented can introduce new concerns about
framing. The literature has advocated for more consis-
tency in the design of TTO and ¢TTO preference elicita-
tion exercises [15].

Conclusion

This study used TTO methods to estimate the values of
several health states defined by the WAItE descriptive
system, a weight-specific patient reported outcome mea-
sure for use in adolescence. This included an estimate of
the P State, which will be used in an ongoing valuation
study of the WAIE in the UK population to anchor the
latent coefficients from a DCE study onto the O=death,
1=full health QALY scale. In addition to the contribution
to the literature regarding the valuation of weight-spe-
cific HRQoL in adolescence, the study also contributes
to the growing literature suggesting that collecting TTO
data using an interview-assisted digital survey is a fea-
sible alternative to the traditional face-to-face TTO
interviews.
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