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Abstract
Aim  The aim of this review is to investigate the measurement agreement of time trade-off (TTO) and direct/indirect health 
utility measurements methods. Discrepancies have been reported between utility elicitation methods, thus the study objec-
tive was to collect all empirical studies that investigated measurement by Bland–Altman analysis (BA) and estimate overall 
means differences.
Methods  A systematic literature review was performed in 2025 April, on three online databases (PubMed, Web of Science, 
Cochrane) following PRISMA guideline to synthetize (1) original, (2) English language studies, (3) investigating measure-
ment agreement between TTO and other direct and indirect utility measures (4) by BA. Bayesian meta-analysis was per-
formed to estimate overall mean difference and heterogeneity between measures.
Results  Overall, n = 402 records were found, n = 41 assessed in full text and finally n = 12 studies were included into the 
synthesis. The studies covered nine different diseases, the mean TTO utility scores ranged between 0.96 (patient experienced 
myopia) and 0.42 (patient experienced colorectal cancer). The pooled means differences between the TTO and direct/indirect 
measures was small (-0.01 and 0.01), however the 95% lower–upper confidence intervals warns that mean estimates can 
deviate by 0.1 to 0.2. Moderate study heterogeneity (τ = 0.04 and τ = 0.13) also points on considerably varying utility results 
study-to-study.
Conclusion  Between TTO and other direct/indirect utility measures our review found small mean differences, however sig-
nificant between-study heterogeneity is indicating inconsistent measurement agreement. Currently, whether discrepancies 
arise from valuation technique, instrument properties, or study context remained undiscovered.

Keywords  Health-related quality of life · Health state utilities · Direct and indirect utility measurement · Bland-Altman 
measurement agreement · Systematic literature review · Bayesian meta-analysis
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Do we agree on health state outcomes? A review of measurement 
agreement between time-trade off and other utility measures

Péter György Balázs1  · Valentin Brodszky1

The quantity of life is given by the life expectancy, while 
quality of life is quantified through health state utility [2]. 
The utility value may refer to better-than-dead (BTD) health 
states, anchored between ‘1’ expressing full health and ‘0’ 
equal to death. Negative utility values represent worse-than-
dead (WTD) health states [3].

Health utilities are core inputs for cost-effectiveness 
evaluations as directly determine QALY estimates [4]. Dif-
ferences in utility outcomes not only limit comparability, 
but even small differences in utility outcomes can influence 
financing decisions, particularly when cost/QALY results 
are close to the threshold limit (maximizing the amount that 
a country is able/willing to spent for health gain) [5].

Health utility can be calculated using direct or indirect 
methods. Direct utility measurements like time trade-off 
(TTO) and standard gamble (SG) are designed to elicit 

Introduction

Health policy interventions outcomes are often assessed 
by health economic evaluations to support decision mak-
ing and help better allocation of resources. Evaluations 
like cost-utility or cost-effectiveness analysis apply quality 
adjusted life-years index (QALY) to measure intervention 
effect (health gain/benefit) [1]. The QALY has two compo-
nents, (1) quality of life multiplied by (2) quantity of life, 
where one year in full health equals one QALY.
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preferences, through a choice-based task, where alternatives 
are offered for the respondents. For example, in a TTO task 
the respondent has to choose between living 10 years in a 
described imperfect health state or living a shorter period 
10-x years in perfect health. The utility of the given health 
state is elicited from the point of indifference (U = (10-
x)/10), where the two alternatives represent the same value 
for the respondent [6]. TTO is more often used than other 
direct utility measures and has an often-mentioned benefit 
of being able to value BTD and WTD health states bet-
ter [7]. TTO has diverse methodological variation, as the 
offered timeframe, description of health state, anchor of 
perfect health, and iteration process can be customized [8]. 
The SG task works similarly to TTO, but with risk of death 
[9]. The visual analogue scale (VAS) is debated as a direct 
utility elicitation, as asking the respondent to rate the given 
health state on a 0 (worst) to 100 (best) scale incorporates no 
choice between alternatives [10].

Indirect utility is measured by multi-attribute utility 
questionnaires (often referred as preference-accompanied 
or patient reported outcome measures), where respondents 
assess physiological/psychological/social health dimen-
sions on the designed rating scale [11]. The instrument score 
is transformed into utility using societal preference weights 
(also called value sets or tariffs), based on the results of direct 
measurement method [12]. While indirect utility measures 
are less time consuming and cognitively less demanding, 
limit the evaluation by the covered health-related quality of 
life (HRQoL) domains of generic (e.g. EQ-5D-5L) or dis-
ease specific instruments (such as European Organisation 
for Research and Treatment of Cancer Quality of Life Ques-
tionnaire Core 30) [13, 14].

Discrepancies within elicitation methods may stem from 
multiple reasons, such as the difference in the task attributes 
[8, 15], or alterations in the psychometric properties of the 
HRQoL instrument [16, 17], disease/population/demog-
raphy specific attributes (like, younger women nurturing 
children, older cancer patients facing decreased lifespan), 
but scatter in utility outcomes might be further amplified by 
the widespread use of national value sets with various valu-
ation protocols leading to non-interchangeable utility esti-
mates for identical health states [18]. Bland–Altman (BA) 
analysis was designed to evaluate agreement between two 
measurement approaches by quantifying systematic bias 
(e.g. difference in mean values) and limits of agreement, 
and over the past four decades it has been widely adopted in 
health research and outcome measurement studies [19, 20]. 
The aim of this review is to investigate the measurement 
agreement of TTO with direct and indirect utility elicitation 
methods among empirical studies that conducted BA analy-
sis. Secondary objective was to estimate the magnitude of 

means differences with meta-analysis and compare agree-
ment parameters.

Methods

Search strategy

A systematic literature search was performed on 15th of 
April 2025 in three online databases: (1) PubMed, (2) Web 
of Science, (3) Cochrane library. A keyword-based search 
strategy was developed, the search followed PRISMA 
guideline [21]. No language and publication date or type 
filters were applied. (See the detailed search strategy in the 
Supplementary Material).

Study selection

Articles were screened based on title and abstract accord-
ing to pre-defined criteria: (1) English language, (2) origi-
nal studies, (3) reporting TTO measured utilities along (4) 
Bland–Altman agreement parameters to pool studies inves-
tigating measurement agreement between the TTO and 
any other direct and/or indirect health utility measurement 
methods. The scope of the review was limited on studies 
which conducted BA analysis estimating agreement bias and 
limit of agreement instead of association-based measures 
or comparison of instrument properties, thus studies rely-
ing on concordance, correlation, mapping approaches were 
excluded [22]. During the full-text assessment, a manual 
search was conducted in the reference lists, to find further 
potentially relevant articles. The screening and eligibility 
assessment were carried out by PB & VB independently, 
disagreements were resolved through consensus by authors. 
The references were downloaded and managed using End-
note X8 than exported into csv file for screening.

Data extraction

Study characteristics related data (publication year, country, 
study design, sample population, sample size, proportion of 
female, investigated health state/diagnosis, data collection 
mode and method), TTO method related attributes (type, 
timeframe, evaluated health state, utility anchor at state 
‘1’, the iteration process, number of TTO responses) and 
the agreement parameters between utility measurements 
(means and standard deviation, correlations, Bland Altman 
mean-differences and limits of agreement) were extracted 
from each publication [23]. For studies with multiple time-
point utility estimates, only the baseline comparison was 
considered.
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Utility measurement methods and instruments in 
review

The following section introduces briefly the five generic and 
three disease specific indirect utility measurement instru-
ments covered in this review. The EQ-5D stands the most 
widely and most often used generic HRQoL measurement 
instrument, consisting of a five-dimensional (mobility, self-
care, usual activities, pain/discomfort, anxiety/depression) 
health state description rated on three (3L) or five (5L) lev-
els. There are more than 30 national tariffs, to elicit indirect 
utility scores according to the preferences of the adequate 
population [24]. The Short-Form 6-Dimensions (SF-6D) 
was designed to be a simplified generic health descrip-
tive system, covering physical functioning, role limitation, 
social functioning, pain, mental health and vitality domains, 
rated on 4 or 6 levels depending on the dimension [25]. The 
15D questionnaire is also a widely adopted generic HRQoL 
measurement instrument, covering physical, psychologi-
cal and social dimensions of health with 15 questions rated 
on 1–5 response levels [26]. The Patient-Reported Out-
comes Measurement Information System (PROMIS) Pref-
erence score (PROPr) is a new, generic, preference-based 
HRQoL measure, mostly popular in the country of origin 
(US) [27]. Assessment of Quality-of-Life (AQoL-7D) is a 
26-item health descriptive system, covering seven separate 
domains (independent living, relationships, mental health, 
coping, pain, senses, vision), rated on a 1–5 scale [28]. The 
last domain of the AQoL-7D instrument is a bolt-on of a 
separate instrument, called Vision-related Quality of Life 
Index (VisQol), designed for assessing outcomes of health-
care interventions among visually impaired populations. 
VisQol consists of six items covering six health domains, 
rated on five response levels [29]. Both questionnaires were 
developed in Australia, by the same research team providing 
the only available TTO-based value set for utility preference 
weighting [28, 30]. The six-item Visual Function Ques-
tionnaire–Utility Index was also developed for measuring 
vision-related functioning and well-being of patients to be 
used in policy decision-supporting health evaluations [31]. 
The Dermatology Life Quality Index (DLQI) is the most 
frequently used skin-disease specific HRQoL questionnaire. 
The DLQI covers six dimensions of health (symptoms and 
feelings, daily activities, leisure, work and school, personal 
relationships and treatment), with 10 items, each item is 
rated at 0–3 severity levels [32].

Quality assessment of the included studies

The quality assessment of the included studies was per-
formed according to the Joanna Briggs Institute’s (JBI) 
Critical Appraisal Checklist for Analytical Cross Sectional 

Studies tool [33]. Five of the eight instruments having rel-
evance for the included studies were selected for the rating: 
1) clearly defined inclusion criteria for the sample popula-
tion, 2) detailed description of the study subjects and set-
tings, 3) measuring the assessed condition using objective 
criteria, 4) measuring the outcomes in a valid and reliable 
way, 5) appropriateness of the applied statistical methods. 
The five items were rated as yes (1), unclear/not reported 
(0), no (−1).

Meta-analysis method

Two meta-analysis and regression model were designed to 
evaluate the agreement between 1) TTO and direct measures 
and 2) between TTO and indirect measurement instruments. 
Bayesian-meta-analysis with a random-effect model was 
used to estimate the overall mean difference and between-
study heterogeneity (the standard deviation of mean differ-
ences) between TTO and direct/indirect utility measurement 
methods. The priors (of mean difference) were set conser-
vatively to be centered at 0.2 with a standard deviation (SD) 
of 0.1 assuming small mean differences and heterogeneity, 
according to previous evidence on discrepancies between 
direct and indirect health utility estimates [34]. The effect 
of five binary coded predictors (data collection: 1= inter-
view/0= self-administrated; TTO type: 1= conventional/0= 
composite; population: 1= patient/0= general; anchor state: 
1= full health/0= else; disease: 1= cancer/0= else) on util-
ity mean differences were estimated using Bayesian meta-
regression. Model diagnostics included convergence and fit 
metrics along with effective sample size check to be able to 
report reliable posterior estimates. Along with the overall 
mean differences and corresponding SD, the 95% credible 
intervals (CI) were reported to display the magnitude and 
lower–upper bound of the posterior (true) estimates. Sensi-
tivity analysis was performed by varying priors (by ± 0.05) 
for both the mean difference and between-study heteroge-
neity parameters to assess robustness of the meta-analysis 
results. The meta-analysis was conducted using RStudio 
(v4.3.3.) dplyr, ggplot2 and brms packages [35].

Results

Study selection

Overall n = 402 records were identified on the three data-
bases, after removing duplicates n = 284 were screened 
according to title/abstract, n = 41 articles were assessed full-
text, where n = 10 studies met the inclusion criteria, and two 
further studies were found to be eligible among the refer-
ence list of assessed articles. During full-text assessment, 
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most studies (n = 16) were excluded for i) not measuring 
agreement between TTO and other method [36–51], ii) 
n = 14 did not apply BA analysis for measurement agree-
ment [52–65] and one paper was not available online [66]. 
All n = 12 studies were included into the meta-analysis mea-
surement agreement among TTO vs other utility estimates 
[67–78]. (Fig. 1 – PRISMA flowchart of the search process).

Study characteristics

Included studies were published between 1998 and 2025, 
conducted in seven different countries (China, Hungary, 
India, Iran, Norway, South Korea, Thailand), with sam-
ple sizes ranging between 57 to 765. Ten studies derived 
patients’ utilities, two examined general population reported 
utility values. The research covered nine different diseases 
of patients (breast cancer, colorectal cancer, chronic obstruc-
tive pulmonary disease, dermatological diseases, epilepsy, 
locally advanced cervical cancer, myopia, pemphigus, 
visual impairment), and various health states among the 
general population. All studies were observational, eleven 

followed cross-sectional design, one was longitudinal. 
Majority of the studies (N = 8) used face-to-face interviews 
for data collection, three followed (online or paper based) 
self-completed data collection. The longitudinal study com-
bined face-to-face interview for direct utility assessment 
tasks with paper based self-completed questionnaires for 
indirect utility measurement. Sample population mean ages 
ranged widely (25.2–57.0); the proportion of female varied 
between 23.5–100% (Table 1).

Time trade-off method attributes

Ten studies used conventional TTO type, two applied cTTO 
task. The 10-year timeframe was set more frequently (N = 6), 
than subjective life expectancy (N = 4) in conventional TTO 
tasks. One of the cTTO tasks applied a 10-years in BTD 
and 10 + 10 years in WTD scenario, the other study had 
4-year BTD and 4 + 4-years WTD timeframe. All but one 
studies evaluated self-experienced health states, described 
as respondents own-current condition. One study investi-
gated 46 different hypothetical health states, described by 

Fig. 1  PRISMA flowchart of the 
literature search process
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EQ-5D-5L vignettes. The anchor state for ‘utility = 1’ varied 
as follows: full health (N = 7); perfect health (N = 2); perfect 
vision (N = 1); full visual function (N = 1); restored vision 
(N = 1). The iteration processes followed most often indif-
ference in one answer (N = 5) or top-down (N = 2) titration. 
Bisectional, two step and ping-pong iteration was applied 
by one study each, while two studies did not report the mode 
of iteration process (Table 2).

Measurement agreement of TTO with health utility 
measures

The mean TTO utility ranged between 0.96 (patient’s experi-
enced myopia) to 0.42 (patient’s health in colorectal cancer) 
among the investigated health states. Overall, 28 compari-
sons were made between TTO and direct/indirect utility 
measurements: SG (n = 6), VAS (n = 2) and EQ-5D-5L/3L 
(n = 6 and 2), 15D (n = 2), AQoL-7D (n = 1), SF-6D (n = 1), 
VFQ-UI (n = 1), VisQoL (n = 1). Among direct utility mea-
sure comparisons, the TTO mean was higher only in three 
out of eight cases (38%), while compared to indirect utility 

measurements in thirteen out of twenty cases (65%) the 
mean TTO score was higher Figs. 2 and 3.

The internal consistency of TTO with direct utility mea-
sures (ICC = 0.11–0.87) was weak to strong and weak to 
moderate with indirect measures (ICC = 0.12–0.50). Nine 
out of twelve studies investigating measurement agreement 
has stated no or poor agreement between TTO and direct/
indirect measures, half undeclared advice on measurement 
instrument use (Table 3).

Study quality assessment results

The twelve included studies were homogeneously represent-
ing excellent quality. Based on the five JBI rating items of 
(1) inclusion criteria description, (2) study setting details, (3) 
measurement appropriateness of the utility elicitation, (4) 
outcomes validity/reliability properties and (5) correct statis-
tical analysis, ten studies had max rating score. Two studies 
missed to report the applied iteration process during the TTO 
task, which might limit reproduction of results as the titration 
mode has reported effects on utility outcomes (Table 4).

Table 1  Study characteristics
Study Publ. 

year
Country Study type 

(design)
Sample 
population

Investigated health 
state*

Sam-
ple 
size 
(n)

Mean 
age 
(SD)

Proportion 
of female n 
(%)

Data collection 
method (mode)

Balázs et 
al. 2025

2025 Hungary cross-sectional 
(observational)

patients chronic dermato-
logical disease (ICD-10 
diagnosed)

765 41.5 
(16.2)

362 
(47.3%)

self-completed 
(paper based)

Dou et al. 
2024

2024 China cross-sectional 
(observational)

patients myopia (LASIG surgery 
patients)

477 25.2 
(6.0)

237 
(49.7%)

interview 
(face-to-face)

Szabó et 
al. 2024

2024 Hungary cross-sectional 
(observational)

general 
population

chronic skin condition 
(self-admitted)

120 median: 
51

73 (60.8%) self-completed 
(online survey)

Katanyoo 
et al. 2021

2021 Thailand cross-sectional 
(observational)

patients locally advanced cervi-
cal cancer (physician 
verified by FIGO)

194 53.4 
(11.4)

194 
(100%)

interview 
(face-to-face)

Yousefi et 
al. 2019

2019 Iran cross-sectional 
(observational)

patients colorectal cancer (in/
outpatient care visitors)

223 55.2 
(13.0)

71 (31.8%) interview 
(face-to-face)

Li et al. 
2018

2018 China cross-sectional 
(observational)

patients breast cancer (treated 
inpatients)

608 48.0 
(9.6)

608 
(100%)

interview 
(face-to-face)

Liu et al. 
2018

2018 China cross-sectional 
(observational)

patients psoriasis vulgaris (out-
patient care visitors)

343 39.4 
(12.9)

105 
(30.6%)

interview 
(face-to-face)

Kim et al. 
2017

2017 South 
Korea

cross-sectional 
(observational)

general 
population

various health states 
(described with EQ-5D)

500 43.5 
(14.5)

251 
(50.2%)

interview 
(face-to-face)

Li et al. 
2014

2014 China cross-sectional 
(observational)

patients myopia (scheduled 
refractive surgery 
participants)

442 23.7 
(5.3)

185 
(41.9%)

interview 
(face-to-face)

Gothwal et 
al. 2013

2013 India cross-sectional 
(observational)

patients visual impairment (phy-
sician verified)

349 43.4 
(17.8)

82 (23.5%) interview 
(face-to-face)

Stavem et 
al. 1998

1998 Norway cross-sectional 
(observational)

patients epilepsy (outpatients) 57 43.7 
(11.7)

33 (57.9%) self-completed 
(paper based)

Stavem et 
al. 1999

1999 Norway longitudinal 
(observational)

patients COPD (outpatients) 59 57.0 
(9.1)

25 (42.4%) interview (face-to-
face) and self-com-
pleted (paper based)

* COPD = Chronic obstructive pulmonary disease, ICD-10 = International Classification of Diseases (version 10), FIGO = International Federa-
tion of Gynecology and Obstetrics
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Meta-analysis of utility measurements agreement

Across 8 comparisons of TTO and direct utility measures 
the pooled mean difference was −0.01 with a 95% CI of 
−0.04–0.02 indicating the absence of systemic bias between 
measurement methods. The between-study heterogeneity 
(τ = 0.04) indicates slightly varying mean differences among 
the eight studies, the true mean difference was < 0.1. The 
good model convergence and fit (Rhat = 1.0, good Bulk and 
Tail values) also supports that the true (posterior) overall 
mean difference between TTO vs SG and VAS is small. 
The Bayesian meta-regression results on factors that might 
impact TTO-direct utility mean difference showed, that 
none of the evaluated study-level covariates (data collec-
tion mode, TTO type, population, anchor state, disease) had 
meaningful associations with mean differences.

The pooled mean difference of 20 TTO-indirect utility 
measurement pairs was close to zero, but the range of true 
mean difference is rather large (95%CI: −0.08–0.09), with 
moderately robust between-study variability (τ = 0.13)), that 
express bias in agreement across studies, since utility mean 

scores can differ by ± 0.1–0.2 depending on the measure-
ment method. The meta-regression results showed no effect 
of mean differences among TTO and indirect measures, 
considering the included factors. Sensitivity analyses by 
smaller/larger priors confirmed the meta-analysis outcomes, 
the pooled mean differences and between-study heteroge-
neity of TTO-direct and TTO-indirect comparisons were 
robust to prior specification (Table 5 and Fig. 4).

Discussion

Disagreement between direct and indirect utility measure-
ment methods introduces uncertainty to economic evalu-
ations by limited comparability of quality of life across 
health states and thus can alter policy decisions [4, 79]. 
Our review aimed to synthetize empirical evidence on the 
extent of measurement agreement between TTO and direct/
indirect utility methods essential for supporting resource 
allocation decisions through more sensitive health eco-
nomic evaluations. According to the pooled results of 

Table 2  Time trade of (TTO) task methodological attributes
Study TTO method Timeframe Evaluated health state 

(disease)
Health state 
description

Descrip-
tion of 
'1' utility 
state

Iteration 
process**

N of 
TTO 
responses

Balázs et al. 2025 conventional 10-year self-experienced (atopic 
dermatitis, hidradenitis s., 
pemphigus, psoriasis)

own-current full health top-down 730

Dou et al. 2024 conventional subjective life 
expectancy

self-experienced (myopia) own-current restored 
vision

nr 477

Szabó et al. 2024 conventional 10-year self-experienced (any skin 
condition)

own-current full health top-down 120

Katanyoo et al. 
2021

conventional 10-year self-experienced (cervical 
cancer)

own-current perfect 
health

indifference in 
one answer

194

Yousefi et al. 
2019

composite 4-years in BTD 
and 4 + 4-years 
in WTD

self-experienced (colorec-
tal cancer)

own-current full health ping-pong with 
randomized 
starting

223

Li et al. 2018 conventional 10-year self-experienced (breast 
cancer)

own-current full health indifference in 
one answer

608

Liu et al. 2018 conventional subjective life 
expectancy

self-experienced (psoriasis 
vulgaris)

own-current perfect 
health

two step iteration 343

Kim et al. 2017 composite 10-years in 
BTD and 
10 + 10 years in 
WTD

hypothetical (46 health 
state combinations)

vignettes: 
based on EQ-
5D-5L states

full health bisectional, start-
ing with midpoint

500

Li et al. 2014 conventional subjective life 
expectancy

self-experienced (myopia) own-current perfect 
vision

nr 442

Gothwal et al. 
2013

conventional subjective life 
expectancy

self-experienced (visual 
impairment)

own-current full visual 
function

indifference in 
one answer

251

Stavem et al. 
1998

conventional 10-year self-experienced (epilepsy) own-current full health indifference in 
one answer

57

Stavem et al. 
1999

conventional 10-year self-experienced (COPD) own-current full health indifference in 
one answer

59

*BTD = Better than dead (health state), WTD = worse than dead (health state)
**nr = not reported
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Fig. 3  Forest plot of overall mean difference between TTO and indirect utility measures. *The pooled mean difference was essentially zero, but 
study heterogeneity is (SD = 0.13, 95%CI = 0.09–0.20) pointing on considerably varying utility results study-to-study

 

Fig. 2  Forest plot of overall mean difference between TTO and direct 
utility measurements. * The meta-analysis pooling means differences 
was close to zero with a 95%CI of −0.04 to 0.03 indicating no system-

atic bias between TTO and direct utility measures. TTO tends to result 
in slightly lower utility scores
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N = 12 studies, mean difference among TTO and direct/
indirect utility measurements centres around zero but with 
wide 95%CI crossing 0, thus the absence of systemic dif-
ference is unclear. Albeit, on average TTO and other direct/
indirect utility measures yield similar results, the between 
study heterogeneity suggest that individual study utility 
results vary slightly between TTO and direct (SD = ± 0.04) 
and greatly (by SD = ± 0.13) between TTO and indirect util-
ity measures. Despite the small pooled mean differences, the 
considerable heterogeneity implies that individual studies 

may output very different utilities, large enough (in the 
range of ± 0.1–0.2) to influence QALY estimates and conse-
quently cost-effectiveness conclusions. Our results support 
previous evidence, that agreement between TTO and direct/
indirect utility measures is not consistent [4]. We did not 
find covariates that impact mean difference by populations, 
diseases, TTO method and data collection, perhaps only due 
to the low number of observations in the reference groups, 
thus a more focused investigation is required. Investigations 
of mean difference sources might start with TTO method 

Table 3  Measurement agreement parameters and utility values
Study TTO 

mean 
(SD)

Measurement 
tool(s)*

Indirect 
measurement 
means (SD)

Indirect utility 
weight (tariff)

B-A mean difference 
(LOA)

Correlations: ICC 
(95%CoI) or Rho 
(p-level)

Conclusion on 
measurement 
agreement

Balázs et 
al. 2025

0.83 
(0.24)

EQ-5D-5L 0.81 (0.24) Hungarian 0.016 (−0.55–0.58) ICC = 0.45 (0.36–0.52) Agreement only 
between TTO 
and EQ-5D-5L 
(TTO advised in 
dermatology)

mapping-DLQI 0.77 (0.13) United 
Kingdom

0.063 (−0.42–0.54) ICC = 0.31 (0.21–0.41)

value set-DLQI 0.81 (0.08) Hungarian 0.025 (−0.44–0.49) ICC = 0.26 (0.15–0.36)

Dou et 
al. 2024

0.95 
(0.06)

AQoL-7D 0.80 (0.11) Austral 0.150 (−0.09–0.38) ICC = 0.14 (nr.) No agreement 
between the four 
measures

VFQ-UI 0.83 (0.10) International 0.120 (−0.10–0.33) ICC = 0.16 (nr.)
SG 0.95 (0.10) - −0.001 (−0.21–0.21) ICC = 0.11 (nr.)

Szabó et 
al. 2024

0.89 
(0.23)

EQ-5D-5L 0.79 (0.25) United States 0.092 (−0.48–0.67) ICC = 0.24 (0.07–0.40) Poor agreement 
with all indirect 
measures (EQ-5D 
is advised)

SF-6D 0.76 (0.21) United States 0.130 (−0.48–0.74) ICC = 0.20 (0.03–0.36)
PROPr 0.47 (0.24) United States 0.420 (−0.19–0.42) ICC = 0.06 (0.05–0.19)

Katanyoo 
et al. 
2021

0.80 
(0.28)

EQ-5D-3L 0.76 (0.25) Thai 0.046 (−0.54–0.63) ICC = 0.53 (0.37–0.64) Poor/inconclusive 
agreement stated 
with EQ-5D and 
VAS

EQ-5D-5L(cTTO) 0.87 (0.18) −0.070 (−0.62–0.48) ICC = 0.45 (0.28–0.59)
EQ-5D-5L(DCE) 0.90 (0.14) −0.099 (−0.62–0.43) ICC = 0.40 (0.20–0.55)
EQ-5D-5L(hybrid) 0.88 (0.17) −0.074 (−0.61–0.46) ICC = 0.45 (0.28–0.59)
VAS 0.81 (0.16) - −0.005 (−0.52–0.51) ICC = 0.52 (0.36–0.64)

Yousefi 
et al. 
2019

0.42 
(0.47)

EQ-5D-5L 0.72 (0.13) Iranian 
(crosswalk)

−0.301 (−1.08–0.48) ICC = 0.50 (nr.) No agreement

Li et al. 
2018

0.80 
(0.25)

EQ-5D-5L 0.83 (0.18) Chinese −0.030 (−0.60–0.54) ICC = 0.25 (nr.) No agreement (EQ-
5D-5L is advised)SF-6D 0.65 (0.13) Chinese 0.150 (−0.38–0.68) ICC = 0.12 (nr.)

Liu et al. 
2018

0.85 
(0.15)

EQ-5D-5L 0.90 (0.10) Chinese −0.050 (−0.38–0.28) ICC = 0.27 (nr.) No agreement (EQ-
5D-5L is advised)SG 0.88 (0.20) - −0.030 (−0.50–0.44) ICC = 0.24 (nr.)

Kim et 
al. 2017

0.50 
(0.35)

SG 0.54 (0.29) - −0.034 (−0.14–0.07) ICC = 0.87 (nr.) Agreement shown 
(SG is advised)

Li et al. 
2014

0.96 
(0.05)

SG 0.93 (0.09) - 0.030 (−0.15–0.21) NA No agreement

Gothwal 
et al. 
2013

0.65 
(0.31)

VisQoL 0.66 (0.26) Australia −0.008 (−0.67–0.65) NA No agreement 
(VisQol is advised)

Stavem 
et al. 
1998

0.92 
(0.11)

15D 0.89 (0.09) Finnish 0.040 (−0.21–0.29) rho = 0.19 (p > 0.05) Agreement 
between TTO and 
SG

SG 0.93 (0.11) - −0.010 (−0.25–0.22) rho = 0.48 (p > 0.05)
VAS 0.74 (0.17) - 0.180 (−0.19–0.55) rho = 0.19 (p > 0.05)

Stavem 
et al. 
1999

0.80 
(nr.)

EQ-5D-3L 0.65 (nr.) United 
Kingdom

0.150 (−0.45–0.75) rho = 0.24 (p > 0.05) Poor agreement of 
TTO with EQ-5D 
and SG15D 0.79 (nr.) Finnish 0.010 (−0.37–0.39) rho = 0.33 (p < 0.01)

SG 0.86 (nr.) - −0.060 (−0.30–0.18) rho = 0.60 (p < 0.01)
*AQoL-7d = Assessment of Quality-of-Life questionnaire, cTTO = composite time trade-off task, DCE = discrete choice experiment, DLQI = Der-
matology Life Quality Index, SF-6D = Short Form 6 Dimension questionnaire, SG = standard gamble, TTO = time trade-off, VAS = visual ana-
logue scale, VFQ-UI = Visual Function Questionnaire–Utility Index, VisQol = Vision-related Quality of Life Index
** CoI = confidence interval, NA = not available, LOA = limits of agreement, ICC = intraclass correlation coefficient
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attributes, but HRQoL instruments descriptive or rating sys-
tems and different value set/mapping algorithms might also 
skew the utility scores [80].

The large variety of TTO methodological attributes cus-
tomized by the researchers, reinforce the major problem of 

incomparability of TTO utility values across studies. More 
studies prove that altered TTO task design has influence on 
respondents’ health valuation. While the former Measure-
ment and Valuation of Health (MVH) and the currently 
in use EuroQol Valuation Technology (EQ-VT) protocol 

Table 4  Study quality rating
Study JBI-1: inclusion 

criteria*
JBI-2: study set-
ting detailed

JBI-4: measurement 
appropriateness

JBI-7: outcomes 
validity and 
reliability

JBI-8: adequate 
statistical 
analysis

rat-
ing 
score

Balázs et al. 2025 1 1 1 1 1 5
Dou et al. 2024 1 1 0 1 1 4
Gothwal et al. 2013 1 1 1 1 1 5
Katanyoo et al. 2021 1 1 1 1 1 5
Kim et al. 2017 1 1 1 1 1 5
Li et al. 2014 1 1 0 1 1 4
Li et al. 2018 1 1 1 1 1 5
Liu et al. 2018 1 1 1 1 1 5
Stavem et al. 1998 1 1 1 1 1 5
Stavem et al. 1999 1 1 1 1 1 5
Szabó et al. 2024 1 1 1 1 1 5
Yousefi et al. 2019 1 1 1 1 1 5
*JBI = Joanna Briggs Institute (Checklist for Analytical Cross Sectional Studies)

TTO—direct 
measures 
meta-analysis

Estimated parameter Overall mean 
difference

SE Lower–Upper 
95% credible 
intervals

Model fit: 
Bulk and 
Tail values

overall mean difference −0.01 0.02 −0.04–0.03 1620; 2080
between-study heterogeneity 0.04 0.02 0.02–0.08 1580; 2100

TTO-direct 
measures 
meta-regression

Predictors Estimated mean 
difference

SE lower–upper 95% 
credible intervals

Regression 
fit: Bulk and 
Tail values

data collection 
(1 = interview)

−0.01 0.07 −0.14–0.13 5770; 5060

type of TTO 
(1 = conventional)

0.01 0.08 −0.15–0.17 7070; 5320

population (1 = patient) 0.01 0.08 −0.14–0.17 6610; 5150
anchor state (1 = full health) −0.01 0.07 −0.14–0.12 5060; 5180
disease (1 = cancer) −0.01 0.06 −0.11–0.11 5030; 4480
intercept −0.02 0.13 −0.27–0.23 5760; 5180

TTO-indirect 
measures 
meta-analysis

Estimated parameter Overall mean 
difference

SE Lower–Upper 
95% credible 
intervals

Model fit: 
Bulk and 
Tail values

utility mean difference  < 0.01 0.04 −0.08–0.09 1240; 1730
between-study heterogeneity 0.13 0.03 0.09–0.20 1680; 3080

TTO-indirect 
measures 
meta-regression

Predictors Estimated mean 
difference

SE lower–upper 95% 
credible intervals

Regression 
fit: Bulk and 
Tail values

data collection 
(1 = interview)

−0.07 0.07 −0.21–0.08 6760; 5320

type of TTO 
(1 = conventional)

0.12 0.08 −0.04–0.28 7490; 5610

population (1 = patient) −0.09 0.07 −0.23–0.06 5770; 5380
anchor state (1 = full health) −0.06 0.07 −0.19–0.08 6870; 5590
disease (1 = cancer) −0.06 0.05 −0.17–0.05 6000; 5270
intercept 0.06 0.14 −0.21–0.33 7650; 5380

Table 5  Bayesian meta-analysis 
results of TTO and direct/
indirect utility measures means 
differences
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describes a ‘gold standard’ TTO task, for valuation of EQ-5D 
health states, the recommendation is not adopted generally 
to TTO task design [81]. A methodological standardization 
would be critical to ensure comparability of studies health 
state assessments and prevent further exploration towards 
a best fitting set of TTO attributes [82]. Among the twelve 
included studies for comparison, only half complies with 
EQ-VT or MVH standards for TTO framework [67, 68, 70, 
74, 77, 78].

This study is limited in not taking into consideration the 
study-specific weighting of indirect utility scores, although 
some used non-country-specific value-sets. The second 
limitation stands the scope of the review, as only 12 stud-
ies met the eligibility criteria, thus the small evidence has 
constraints in generalizability of findings. Only studies 
applying Bland–Altman agreement analysis, were deemed 
eligible as it is difficult to segment measurement agreement 
definition (often including comparison of construct-conver-
gent validity correlation scores), moreover alternative qual-
itative agreement studies were disregarded, narrowing the 
included evidence. The generalizability of the meta-analysis 
is limited by the heterogeneity of TTO tasks across included 
studies, despite the meta-regression analysis, residual 
between-study variability may not be fully captured.

Between TTO and other direct/indirect utility measures our 
review found small mean differences, but significant between-
study heterogeneity, indicating that measurement agreement is 
not consistent and utility means can vary substantially in both 
directions. Potential further research may explore the under-
lying reasons for mean differences, including methodological 
features of the TTO task, choice of value sets, and HRQoL 
instrument properties. Currently, whether discrepancies arise 
from valuation technique, instrument properties, or study con-
text (and to what extent) remained undiscovered.
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