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Abstract
Background: A variety of instruments to measure health utilities are available. Nevertheless, there was a lack of agreement between
utility scores generated by the different instruments. To avoid difference in estimates of cost-effectiveness arising from the use of
different instruments, it is essential to know whether these widely used instruments can be used interchangeable or not. While Euro-
Quality of Life Five-Dimension (EQ-5D) is recommended as a preferred instrument for measuring health utilities there is no clear
consensus on the preferred version of EQ-5D. Besides EQ-5D, time-trade-off (TTO), and visual analog scale (VAS) were commonly used
instruments. This study aims to investigate agreement and performance of the following 6 utilities measures; EQ-5D-3L, EQ-5D-5L
(cTTO Model), EQ-5D-5L (DCE Model), EQ-5D-5L (Hybrid model), TTO, and VAS among patients with locally advanced cervical cancer in
Thailand. 

Methods: Face-to-face interview were conducted with 194 locally advanced cervical cancer patients. Comparison of median utility
scores derived from the 6 approaches was made using Friedman test. The agreement of utility scores between each pairwise
comparison was assessed by intraclass correlation coe�cient (ICC) and Bland-Altman plot. Known-validity was determined by
comparing two known groups with respect to status of treatment (i.e. treatment, disease free, and progression), and presences of
symptoms (no symptoms, 1 symptom, and > 1 symptoms).

Results: The mean (SD) utility values derived from the 6 approaches were, from low to high, 0.755±0.248 (EQ-5D-3L), 0.801±280 (TTO),
0.806±0.156 (VAS), 0.871±0.184 (cTTO model), 0.875±0.168 (Hybrid model), and 0.900±0.142 (DCE model). Intraclass correlation
coe�cient showed high agreement between EQ-5D-5L and EQ-5D-3L and very high agreement between all 3 models of EQ-5D-5L. Bland-
Altman plots showed wide limit of agreement except the pairwise comparison between each model of the EQ-5D-5L; cTTO model and
DCE model, cTTO model and Hybrid model, and DCE model and Hybrid. All 6 approaches can signi�cantly differentiate treatment status
and presence of symptoms.

Conclusions: The commonly used utility measures, which are TTO, VAS, EQ-5D-3L and EQ-5D-5L cannot be used interchangeable
among locally advanced cervical cancer patients. High agreement was found only between each pairwise comparison of the 3 value
sets of EQ-5D-5L. 

Background
The limited resources and the rising cost of medical treatment have led to an increasing demand for health economic evaluation. Cost-
utility analysis (CUA) is a preferred method in health economic evaluation, in which health outcome is measured in terms of quality-
adjusted life year (QALY) [1]. QALY is a product of the years living in the health state and utility of that health state. Utility represents the
strength of an individual's preferences for health-related outcomes. Generally, utility ranges from 0 (death) to 1 (perfect health) [1].

There are two main methods of measuring utility; direct valuation method, and indirect valuation method [1, 2]. Examples of direct
measures are visual analog scale (VAS), time-trade-off (TTO), and standard gamble (SG) [3–5]. On the other hand, indirect method
involves using some standardized questionnaires such as Health Utilities Index Mark 3 (HUI3) [6] and the Euro-Quality of Life Five-
Dimension (EQ-5D) questionnaire [7].

According to many health technology assessment (HTA) guidelines, EQ-5D is the preferred measure of utility in many countries such as
England [8], the Netherlands [9], Australia [10], Canada [11], and Thailand [12, 13]. Nevertheless, to date, there is no clear consensus on
the preferred version of EQ-5D for health technology assessment. For the countries, in which the value set for both EQ-5D-3L and EQ-5D-
5L are available, there is a concern that the use of different versions of EQ-5D, might lead to different utility values thus affect the
economic evaluation results [14, 15]. While EQ-5D-5L is recommended in the Netherlands [9], many countries including Australia [10]
and Canada [11] have no clear recommendation on which version of EQ-5D is preferred. In England, the position statement 2019 [16]
has raised concern over the quality of the EQ-5D-5L valuation study in the country, hence, recommended to use the utility values derived
from the EQ-5D-3L instead of the EQ-5D-5L.

There was a lack of agreement between utility scores generated by the different instruments [17–25]. While it is well documented that
each commonly used instrument in direct valuation method (i.e. SG, TTO, and VAS) yield different utility values [18, 22–24, 26] there is
limited number of studies examining the difference between direct and indirect method [25]. To avoid difference in estimates of cost-
effectiveness arising from the use of different instruments it is essential to know whether these widely used instruments can be used
interchangeable or not.
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In Thailand, a variety of instruments to measure health utilities are available. According to Thai HTA guideline [12], EQ-5D is a preferred
instrument. When EQ-5D is not appropriate, other methods such as SG, TTO, VAS, HUI, or Short Form-6 dimension (SF-6D) can be
employed but justi�cation should be made. At present, both EQ-5D-3L [27] and EQ-5D-5L [28] value sets were developed for Thai
population. The following 3 value sets of EQ-5D-5L are available: Composite time trade-off (cTTO) model, Discrete choice experiment
(DCE) model, and Hybrid model. To date, EQ-5D, TTO, and VAS were commonly used in Thailand. However, limited studies have yet
comprehensively assessed the agreement between these instruments in Thailand.

The purposes of this study are to investigate agreement and performance of the following 6 approaches; EQ-5D-3L, EQ-5D-5L (cTTO
Model), EQ-5D-5L (DCE Model), EQ-5D-5L (Hybrid model), TTO, and VAS for measuring utility value among Thai locally advanced
cervical cancer (LACC) patients. LACC was selected as it is the fourth newly diagnosis and mortality for female cancers worldwide [29]
and the second most common cancer of Thai women [30]. While there is currently considerable interest in evaluating the effectiveness
and cost-effectiveness of cervical cancer treatment and prevention there is limited data on impact of different instruments on health
utilities among cervical cancer patients, especially locally advanced stage.

Methods
A cross-sectional study consisting of face-to-face interviews with 194 LACC patients undergoing medical treatment at Radiation
Oncology Unit of Faculty of Medicine Vajira Hospital and the National Cancer Institute of Thailand was conducted between June to
December 2019. Both settings are tertiary care hospitals located in Bangkok, capital city of Thailand. Inclusion criteria included: 1)
diagnosed with LACC (stage IB3-IVA) according to the International Federation of Gynecology and Obstetrics (FIGO) version 2018, 2)
aged > 18 years, and 3) consented to be interviewed. Patients with cognitive impairment, or the disable, or have verbal communication
problem were excluded. Written informed consent was obtained from all participants before the interview. Each participant was asked to
complete a 4-part questionnaire: (1) General information (i.e. age, education, occupation, health insurance scheme, income, and
presence of symptoms); (2) TTO; (3) EQ-5D-5L; and (4) EQ-5D-3L. Clinical information such as clinical stage, treatment status and
presences of symptoms was collected from medical record review. As this study was a part of a larger project aims at estimating the
cost of treatment, sample size was determined based on the sample size required to estimate cost of treatment, which was 194.

TTO
Each patient was asked to choose between a remaining life expectancy of 10 years with her current health state and “X” years in a state
of perfect health, in which X is less than 10 years. The utility of the current health state was then calculated as the number of ‘X” years
that participant feel indifferent between the two options divided by 10.

EQ-5D-3L
The EQ-5D-3L is a widely used generic preference-based instrument. It comprised the following 5 dimensions: (1) mobility; (2) self-care;
(3) usual activities; (4) pain and discomfort; and (5) anxiety and depression. Each dimension has 3 response categories: 1) no problems;
2) some problems; and 3) severe problems. As of 2018, EQ-5D-3L has been translated more than 180 languages including Thai [31]. The
descriptive responses from the EQ-5D-3L were, then, transformed into the utility score using Thai value set [27], as shown in Table 1.
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Table 1
Characteristics of the Thai EQ-5D scoring functions

  EQ-5D-3L [27] EQ-5D-5L [28]

cTTO model DCE model Hybrid model

Intercept 0.202 - - -

Mobility        

  Slight problem - 0.0622 0.0686 0.0661

  Some/ moderate problem 0.121 0.1254 0.0684 0.0866

  Severe - 0.2426 0.1827 0.2110

  Con�ne to bed/ unable to 0.432 0.3228 0.3569 0.3712

Self-care        

  Slight problem - 0.0331 0.0540 0.0581

  Some/ moderate problem 0.121 0.0988 0.0408 0.0706

  Severe - 0.2168 0.1700 0.1925

  Unable to 0.242 0.2488 0.2138 0.2499

Usual activities        

  Slight problem - 0.0499 0.0415 0.0583

  Some/ moderate problem 0.036 0.0786 0.0388 0.0712

  Severe - 0.1747 0.1278 0.1535

  Unable to 0.094 0.2165 0.2238 0.2483

Pain / discomfort        

  Slight problem - 0.0415 0.0354 0.0564

  Some/ moderate problem 0.072 0.0726 0.0482 0.0655

  Severe - 0.2281 0.1825 0.2069

  Unable to 0.209 0.2733 0.2282 0.2564

Anxiety / depression        

  Slight problem - 0.0435 0.0452 0.0581

  Some/ moderate problem 0.032 0.1067 0.0808 0.0958

  Severe - 0.2187 0.2118 0.2327

  Unable to 0.11 0.2591 0.2978 0.2953

N3 0.139 - - -

Highest value (11111) 1 1 1 1

Lowest value (33333/55555) -0.454 -0.3205 -0.3205 -0.4211

cTTO Composite time-trade-off, DCE Discrete choice experiment

 

EQ-5D-5L
EQ-5D-5L is the new version of the EQ-5D. It comprised the same 5 dimensions as EQ-5D-3L. However, each dimension of EQ-5D-5L has
5 response categories: 1) no problem; 2) slight problems; 3) moderate problems; 4) severe problems; and 5) extreme problems. Previous
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studies found that EQ-5D-5L have superior measurement properties than EQ-5D-3L [32–35]. The value set of EQ-5D-5L was developed
based on standardized valuation study protocol (EQ-VT) developed by the EuroQol Group [36]. According to the EQ-VT protocol,
composite time trade-off (cTTO) and Discrete choice experiment (DCE) were introduced as the valuation method. Then, the value sets
were either developed based on the data from cTTO (i.e. cTTO model), DCE (DCE model), or the combination of cTTO and DCE (Hybrid
model). In our study, the descriptive responses from the EQ-5D-5L were transformed into the utility score using the existing 3 Thai value
sets [28], as shown in Table 1.

VAS
In this study, we obtained the VAS utility from EQ-5D-5L VAS. For VAS, each subject was asked to rate her state of health on the day of
interviews by placing a mark on a vertical line, anchored by “the best health you can imagine” (100) and “the worst health you can
imagine” (0). To get the utility score, reported VAS score was divided by 100.

Data analysis
The mean, standard deviation (SD), median and range of utility values obtained from each approach were reported and compared using
Friedman test and Wilcoxon signed rank test. Intraclass correlation coe�cient (ICC) was used to evaluate the agreement between the 6
utility measuring approaches. A value of ICC less than 0.5, 0.5–0.74, 0.75–0.9, and higher than 0.9 indicated poor, moderate, good, and
excellent agreement, respectively [37]. Further, Bland-Altman plot [38, 39] was used to assess pairwise agreements between the different
approaches of measuring utility scores. For each pairwise, the difference of utility values was plotted against the mean measurement
for those two approaches, along with the limits of agreement (LOA), which was the range of values that would be expected to include
95% of individual differences. According to the previous study [40], minimally important differences (MID) of EQ-5D index for cancer
patients ranged between 0.06–0.09. Therefore, the LOA of less than ± 0.09 implied that such approaches can be used interchangeably.
Performance of each approach was assessed in terms of ceiling effect, and known group validity. Known-group validity was examined
by comparing the mean utility scores between groups with expected differences by Mann-Whitney U test and the Kruskal-Wallis test.
The following two groups were examined: presences of symptoms (no symptom, 1 symptom, > 1 symptoms); and treatment status (i.e.
treatment, disease free, and progression). Data were analyzed using SPSS statistical software, version 22 (SPSS Inc., Chicago, IL).

Results
Characteristics of 194 patients were reported in Table 2. The average age of patients was 53.4 ± 11.4 years old. Majority of them
(78.4%) had monthly income of less than 5,000 baht (30 baht ≈ 1$). About 63% graduated with primary school or lower. With respect to
treatment status, 50% were disease free while 30% were receiving treatment as concurrent chemo radiation therapy (CCRT), and 20%
were in disease progression after completed CCRT, respectively. Among patients who were receiving treatment, there were 9 (15.2%), 26
(44.1%), 21 (35.6%) and 3 (5.1%) patients with stage IB3-IIA2, IIB, IIIB and IVA, respectively. The three most common symptoms among
patients who were in treatment stage were abnormal vaginal bleeding (AVB) (78.0%), abnormal discharge (28.9%) and pelvic pain
(27.1%), respectively. For patients in progression stage, back pain (39.5%), abdominal pain (23.7%) and AVB (15.8%) were the three most
common symptoms. Back pain (23.7%), mild radiation proctitis (9.3%) and cystitis (3.1%) were the most common symptoms reported
by patients with disease free.
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Table 2
General and clinical characteristics of the patients (n = 194)

Characteristics Number (%)

Age, mean )SD(, range 53.4(11.4), 29–80

Education level    

  Primary school or below 122 62.9

  Secondary school 45 23.2

  Diploma 6 3.1

  Bachelor or higher 21 10.8

Occupation    

  Unemployed 87 44.9

  Self-employed 81 41.8

  Paid-employed 20 10.3

  Government o�cer 3 1.5

  Others 3 1.5

Average income per month)Baht(    

  < 5,000 152 78.4

  5,000–10,000 14 7.2

  10,001–20,000 17 8.8

  20,001–30,000 9 4.6

  > 30,000 2 1.0

Health insurance coverage    

  Universal Coverage Scheme 111 57.2

  Social Security Scheme 57 29.4

  Civil Servant Medical Bene�t Scheme 13 6.7

  Self-pay 10 5.2

  Other 3 1.5

Treatment status    

  Treatment 59 30.4

  Disease free 97 50.0

  Progression 38 19.6

Clinical stage (for patients who receiving treatment)    

  IB3-IIA2 9 15.2

  IIB 26 44.1

  IIIB 21 35.6

  IVA 3 5.1

Presence of symptom    

SD standard deviation
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Characteristics Number (%)

  No symptom 64 32.9

  1 symptom 77 39.7

  > 1 symptoms 53 27.4

SD standard deviation

 

The mean, standard deviation, and median of utility values obtained from the 6 approaches were displayed in Fig. 1. The mean (SD)
values of the 6 utilities were, from low to high, 0.755 ± 0.248 (EQ-5D-3L), 0.801 ± 280 (TTO), 0.806 ± 0.156 (VAS), 0.871 ± 0.184 (cTTO
model), 0.875 ± 0.168 (Hybrid model), and 0.900 ± 0.142 (DCE model). Signi�cant difference in terms of utility scores across the 6
approaches was identi�ed in Table 3. According to the Wilcoxon signed rank test, we found that all pairs were statistical different except
the following 2 pairs: TTO-VAS; and EQ-5D-5L (Hybrid model)-EQ-5D-5D (cTTO model). As shown in Fig. 1, the overall ceiling effect was
20.1% for VAS, 39.2% for EQ-5D-3L, and 32.5% for EQ-5D-5L. It should be noted that �oor effect was not observed in our study.

Table 3
Comparison of utility scores across the 6 approaches

Utility: mean (SD)/ median (range)a P-
value*

EQ-5D-3L VAS TTO EQ-5D-5L (cTTO
model)

EQ-5D-5L (DCE
model)

EQ-5D-5L (Hybrid
model)

0.755(0.248)

/0.726

(-0.085-1)

0.806(0.156)

/0.800

(0.300-1)

0.801(0.280)

/0.950

(0.100–
0.950)

0.871(0.184)

/0.938

(0.031–0.959)

0.900(0.142)

/0.952

(0.256–0.965)

0.875(0.168)

/0.934

(0.140–0.944)

< 0.001

SD standard deviation, EQ-5D-3L Euro-Quality of life �ve-dimension-three level, EQ-5D-5L Euro-Quality of life �ve-dimension-�ve level,
VAS visual analog scale, TTO time trade-off, cTTO composite time-trade-off, DCE discrete choice experiment

*Friedman test. Signi�cant difference across the 6 approaches (P < 0.001)

aWilcoxon signed rank test revealed signi�cant difference across each pairwise comparison except the following 2 pairs; TTO –VAS,
EQ-5D-5L (cTTO model) – EQ-5D-5L (Hybrid model)

 

Agreement

Table 4 show ICCs between the 6 different approaches. Poor agreement (ICC < 0.5) were observed among the following pairs; TTO- EQ-
5D-5L (cTTO model), TTO-EQ-5D-5L (DCE model), TTO- EQ-5D-5L (Hybrid model). Moderate agreement (ICC: 0.5–0.74) was observed
among EQ-5D-3L-VAS, EQ-5D-3L-TTO, VAS-TTO, VAS-cTTO model, VAS-DCE model, and VAS-Hybrid model. On the other hand, good
agreement (ICC > 0.75) was observed between EQ-5D-3L-EQ-5D-5L, and among 3 EQ-5D-5L approaches (cTTO model-DCE model, cTTO
model-Hybrid model, DCE model-Hybrid model)
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Table 4
Agreement of utility values between the 6 approaches using intraclass correlation coe�cient

Approach Intraclass correlation coe�cient (95% Con�dence interval)*

EQ-5D-3L VAS TTO EQ-5D-5L

(cTTO model)

EQ-5D-5L

(DCE model)

EQ-5D-5L

(Hybrid model)

EQ-5D-3L - 0.594

(0.459–0.695)

0.525

(0.372-

0.642)

0.849

(0.354-

0.939)

0.749

(0.088-

0.896)

0.832

(0.306-

0.932)

VAS   - 0.515

(0.356-

0.635)

0.609

(0.451-

0.718)

0.561

(0.262-

0.721)

0.615

(0.442-

0.728)

TTO     - 0.453

(0.276-

0.587)

0.399

(0.196-

0.550)

0.453

(0.275-

0.588)

EQ-5D-5L

(cTTO model)

      - 0.969

(0.926-

0.984)

0.995

(0.993-

0.996)

EQ-5D-5L

(DCE model)

        - 0.984

(0.918–

0.993)

EQ-5D-5L (Hybrid model)           -

EQ-5D-3L Euro-Quality of life �ve-dimension-three level, EQ-5D-5L Euro-Quality of life �ve-dimension-�ve level, VAS visual analog
scale, TTO time trade-off, cTTO composite time-trade-off, DCE discrete choice experiment

*P < 0.001 for all comparison pairs

 

As shown in Fig. 2, the Bland-Altman plots for each pair-wise comparison showed wide LOA except for the comparison between each
model of the EQ-5D-5L; cTTO model and DCE model (LOA = 0.19), cTTO model and Hybrid model (LOA = 0.10), and DCE model and
Hybrid model (LOA = 0.12).

Known group

The mean utility scores of the known-groups by treatment status and presences of symptoms were displayed in Table 5–6. All 6
approaches were able to signi�cantly differentiate treatment status (i.e. treatment, disease free, and progression) as well as presence of
symptoms (i.e. no symptoms, 1 symptom, and > 1 symptoms). For treatment status, utility of disease free stage was the highest ranging
from 0.829 in EQ-5D-3L to 0.943 in TTO and EQ-5D-5L (DCE model). Utility of treatment stage ranged from 0.637 in TTO to 0.889–0.914
in EQ-5D-5L. On the other hand, utility of progression stage was the lowest ranging from 0.572 in EQ-5D-3L to 0.709–0.772 in EQ-5D-5L.
In post hoc analysis, all approaches can differentiate between disease free and progression stage. On the other hand, TTO cannot
identify signi�cant difference between treatment and progression stage. All 3 models of EQ-5D-5L cannot differentiate between
treatment status and disease free. With regard to presence of symptoms, all 6 approaches were able to signi�cantly differentiate the
presence of symptoms (i.e. no symptom, 1 symptom, and > 1 symptoms). In all approaches, patients with > 1 symptoms had
signi�cantly lower utility scores than those with no symptom. Also, patients with > 1 symptoms had signi�cantly lower utility scores
than those with 1 symptom. It should be noted that all approaches except VAS can differentiate those with no symptom and 1
symptom.
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Table 5
Known group validity: Treatment status

Approach Utility: mean (SD)/ median (range)

Treatment

(n = 59)

Disease free

(n = 97)

Progression

(n = 38)

P-value*

EQ-5D-3La,b,c 0.750 (0.219)

/0.726

(0.178-1)

0.829 (0.190)

/1.000

(0.116-1)

0.572 (0.314)

/0.677

(-0.085-1)

< 0.001

VASa,b,c 0.800 (0.150)

/0.800

(0.500-1)

0.851 (0.128)

/0.850

(0.500-1)

0.701 (0.173)

/0.725

(0.300-1)

< 0.001

TTOa,b 0.637 (0.350)

/0.800

(0.100–0.950)

0.943 (0.066)

/0.950

(0.300–0.950)

0.691 (0.304)

/0.925

(0.100–0.950)

< 0.001

EQ-5D-5L

(cTTO model)b,c

0.889 (0.135)

/0.927

(0.518-1)

0.924 (0.121)

/0.959

(0.149-1)

0.709 (0.268)

/0.793

(0.031–0.959)

< 0.001

EQ-5D-5L

(DCE model)b,c

0.914 (0.098)

/0.952

(0.665-1)

0.943 (0.088)

/0.965

(0.385-1)

0.772 (0.214)

/0.851

(0.256–0.965)

< 0.001

EQ-5D-5L (hybrid model)b,c 0.889 (0.123)

0.934

(0.577-1)

0.927 (0.107)

/0.944

(0.262-1)

0.718 (0.245)

/0.808

(0.140–0.944)

< 0.001

SD standard deviation, EQ-5D-3L Euro-Quality of life �ve-dimension-three level, EQ-5D-5L Euro-Quality of life �ve-dimension-�ve level,
VAS visual analog scale, TTO time trade-off, cTTO composite time-trade-off, DCE discrete choice experiment

* P-value of the Kruskal-Wallis test

a Mann-Whitney U test: Signi�cant difference between treatment and disease free was identi�ed

b Mann-Whitney U test: Signi�cant difference between disease free and progression was identi�ed

c Mann-Whitney U test: Signi�cant difference between treatment and progression was identi�ed
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Table 6
Known group validity: Presence of symptoms

Approach Utility: mean (SD)/ median (range)

No symptom

(n = 64)

1 symptom

(n = 77)

> 1 symptoms

(n = 53)

P-value*

EQ-5D-3La,b,c 0.866 (0.192)/

1 (0.116-1)

0.748 (0.192)/

1 (0.116-1)

0.630 (0.266)/

0.693 (-0.085-1)

< 0.001

VAS a,b 0.856 (0.124)/

0.825 (0.500-1)

0.820 (0.157)/

0.800 (0.300-1)

0.725 (0.160)/

0.750 (0.400-1)

< 0.001

TTO a,b,c 0.940 (0.081)/

0.950 (0.300–0.950)

0.774 (0.314)/

0.950 (0.100–0.950)

0.671 (0.313)/

0.800 (0.100–0.950)

< 0.001

EQ-5D-5L (cTTO model) a,b,c 0.943 (0.132)/

1 (0.149-1)

0.871 (0.159)/

0.927(0.261-1)

0.785 (0.231)/

0.884 (0.031-1)

< 0.001

EQ-5D-5L

(DCE model) a,b,c

0.956 (0.097)/

1 (0.385-1)

0.898 (0.129)/

0.952 (0.334-1)

0.838 (0.176)/

0.907 (0.256-1)

< 0.001

EQ-5D-5L

(hybrid model) a,b,c

0.945 (0.116)/

1 (0.262-1)

0.870 (0.152)/

0.934 (0.245-1)

0.796 (0.207)/

0.875 (0.140-1)

< 0.001

SD standard deviation, EQ-5D-3L Euro-Quality of life �ve-dimension-three level, EQ-5D-5L Euro-Quality of life �ve-dimension-�ve level,
VAS visual analog scale, TTO time trade-off, cTTO composite time-trade-off, DCE discrete choice experiment

* P-value of the Kruskal-Wallis test

a Mann-Whitney U test: Signi�cant different between no symptom and > 1 symptoms

b Mann-Whitney U test: Signi�cant different between 1 symptom and > 1 symptoms

c Mann-Whitney U test: Signi�cant different between no symptom and 1 symptom

Discussion
Our study is the �rst study examining the impact of different approaches, which included both direct and indirect method on the utility
scores among LACC patients. It should be also noted that the recently developed 3 value sets of the EQ-5D-5L were also included in our
comparison.

We found that EQ-5D-3L yielded the least score as compared to other approaches. This is consistent with previous studies, which found
that utility scores obtained from EQ-5D-3L are signi�cantly lesser than those from TTO [25] and EQ-5D-5L [32, 35, 41]. On the other hand,
utility scores derived from both direct method (i.e. VAS and TTO) were quite similar but were signi�cantly lower than those obtained
from the three EQ-5D-5L approaches (i.e. cTTO, DCE, and hybrid model). It should be noted that DCE model provided the highest utility
scores and seemed to be statistically different from the other EQ-5D-5L value sets. The reason of this result might be due to the smaller
coe�cient values of DCE in the dimension of pain/discomfort and anxiety/depression as compared to those of cTTO and hybrid model
[28]. It is worth noting that the common symptoms of cervical cancer patients were pain and AVB, abnormal discharge which could
re�ect on the dimension of pain/discomfort and anxiety/depression domain. Although the utility scores obtained from the following 2
pairs of EQ-5D-5L: EQ-5D-5L (DCE model)-EQ-5D-5L (Hybrid model); and EQ-5D-5L (cTTO model)-EQ-5D-5L (DCE model) were seemed to
be statistically different the magnitude of the differences ranged only between 0.025 to 0.029. As the result, it could be concluded that
utility scores derived from all three EQ-5D-5L are still comparable.

High agreement among EQ-5D-5L and EQ-5D-3L and very high agreement among all 3 EQ-5D-5L approaches was identi�ed from ICC.
Similarly, Bland-Altman plots indicated acceptable agreement among all 3 EQ-5D-5L approaches. The high agreement across all 3 EQ-
5D-5L approaches could be possibly explained as that they were derived from the same population under the EQ-VT protocol. In fact,
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Hybrid model derived from both cTTO and DCE responses. The high agreement between EQ-5D-5L and EQ-5D-3L was probably due to
that they were derived from the similar 5 domains. Poor to moderate agreement between direct method and indirect method might be
explained as that in direct approach respondents have to integrate all health dimensions into one value and that they might take into
account other factors not re�ected in the 5 dimensions of the EQ-5D.

Our study revealed that approaches for measuring utility cannot be used interchangeably. This �nding is similar to other previous
studies [20, 41, 42], which found that instruments used to measure utility value has substantial impact on health economic study.
Speci�cally, EQ-5D-5L resulted in fewer QALY gain and higher incremental cost effectiveness ratio (ICER), as compared to EQ-5D-3L [14,
15]. In terms of performance, consistent with previous studies, we found that ceiling effect was diminished in EQ-5D-5L as compared to
EQ-5L-3L [33–35, 43] and that EQ-5D-5L resulting in identifying more health problems yet less severe (i.e. less utility scores) [35, 44].
Study among cancer patients also revealed that EQ-5D-5Lhas better psychometric properties than EQ-5D-3L [41]. Several studies [32, 44]
recommend the value set of EQ-5D-5L over that of EQ-5D-3L.

In terms of known group, our preliminary result revealed that all approaches can identify signi�cant different in terms of utility score
across treatment status, and presences of symptoms. In terms of utility score, previous studies in Taiwan [45] found that the utility
scores among patients in treatment stage and progression stage, measured with EQ-5D-3L were 0.85 and 0.77, respectively. Our study
found that the utility was quite similar for treatment stage (0.83) but was lower for progression stage (0.57). Previous study [45] found
that utility scores derived from VAS was slightly lower than the EQ-5D-3L. However, we found that utility scores derived from EQ-5D-3L
was lower than those derived from VAS. These differences could be explained by the different values attached for each domain of EQ-
5D-3L in each country as well as the differences in terms of patient characteristics and health care system.

To date there are few data on validity of EQ-5D-5L among cervical cancer. It is still unclear on the validity of EQ-5D-3L among cervical
cancer [46], while some mentioned that it is a valid instrument [45], the other [46] mentioned that EQ-5D-3L appeared insu�ciently
sensitive for cervical cancer as it might not re�ect some speci�c aspects of quality of life related to cervical cancer such as fertility and
sexual relationship. In addition, common symptoms identi�ed by most cervical cancer patients such as abdominal vaginal discharge,
AVB, mild proctitis, mild cystitis might not be directly re�ected in the generic instrument such as EQ-5D.

Although our study con�rmed that different approaches to measure utility cannot be used interchangeably except the 3 models of EQ-
5D-5L value set. It is still unclear which models of the EQ-5D-5L value set is the most appropriate. The recent study in Japan [47]
recommended Hybrid model which combine the �nding from cTTO and DCE model over the other 2 models. Nevertheless, further
studies were warranted in other countries. Although, our preliminary result found that all approaches have acceptable psychometric
properties further studies on the validity of each utility measure among LACC patients are strongly warranted. Construct validity with the
valid disease speci�c instrument such as EORTC QLQ-C30 (European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire) [48] should be further investigated. Other limitation of our study was that we only conducted in LACC patients, wider
groups of patients with larger sample size is warranted. The impact of using different instruments on actual economic evaluation
�ndings are need to be explored.

Conclusions
Our studies revealed that the commonly use utility measures which are TTO, VAS, EQ-5D-3L and EQ-5D-5L cannot be used
interchangeable among LACC patients. Performance of the instruments for measuring utility among LACC is needed to be further
investigated.
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Figure 1

Histograms of utility scores from the 6 different approaches among locally advanced cervical cancer patients. a) EQ-5D-3L, b) VAS, c)
TTO, d) EQ-5D-5L (cTTO model), e) EQ-5D-5L (DCE model), f) EQ-5D-5L (Hybrid model)
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Figure 2

Bland-Altman plots between each pair of instrument a) EQ-5D-3L and VAS, b) EQ-5D-3L and TTO, c) EQ-5D-3L and EQ-5D-5L(cTTO
model), d) EQ-5D-3L and EQ-5D-5L (DCE model), e) EQ-5D-3L and EQ-5D-5L(Hybrid model), f) VAS and TTO, g) VAS and EQ-5D-5L (cTTO
model), h) VAS and EQ-5D-5L (DCE model), i) VAS and EQ-5D-5L (Hybrid model), j)TTO and EQ-5D-5L(cTTO model), k) TTO and EQ-5D-
5L (DCE model), l) TTO and EQ-5D-5L (Hybrid model), m) EQ-5D-5L (cTTO model) and EQ-5D-5L (DCE model), n) EQ-5D-5L (cTTO
model) and EQ-5D-5L (Hybrid model), o) EQ-5D-5L (DCE model) and EQ-5D-5L (Hybrid model)


