
This is a repository copy of Comparing EQ-5D-3L and EQ-5D-5L in measuring the HRQoL
burden of 4 health conditions in China.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/189263/

Version: Accepted Version

Article:

Weng, G., Hong, Y., Luo, N. et al. (4 more authors) (2022) Comparing EQ-5D-3L and EQ-
5D-5L in measuring the HRQoL burden of 4 health conditions in China. The European 
Journal of Health Economics. ISSN 1618-7598 

https://doi.org/10.1007/s10198-022-01465-7

This is a post-peer-review, pre-copyedit version of an article published in European 
Journal of Health Economics. The final authenticated version is available online at: 
http://dx.doi.org/10.1007/s10198-022-01465-7.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 



1 

 

Comparing EQ-5D-3L and EQ-5D-5L in measuring the HRQoL 1 

burden of 4 health conditions in China  2 

 3 

Abstract 4 

Background: EQ-5D-3L has been used in the National Health Services Survey of China since 2008 to monitor population health. 5 

The five-level version of EQ-5D was developed, but there lacks evidence to support the use of five-level version of EQ-5D in China. 6 

This study was conducted to compare the measurement properties of both the EQ-5D-3L and EQ-5D-5L in quantifying health related 7 

quality of life (HRQoL) burden for 4 different health conditions in China. 8 

Methods: Participants from China were recruited to complete the 3L and 5L questionnaire via Internet. Quota was set to recruit five 9 

groups of individuals, with one group of individuals without any health condition and one group of generalized anxiety disorder 10 

(GAD), HIV/AIDS, chronic Hepatitis B (CHB), or depression, respectively. The 3L and 5L were compared in terms of response 11 

distributions, percentages of reporting ‘no problems’, index value distributions, known-group validity and their relative efficiency.  12 

Results: In total, 500 individuals completed the online survey, including 140 healthy individuals, 122 individuals with hepatitis B, 13 

107 with depression, 90 individuals with GAD and 101 with HIV/AIDS. 5L also had smoother and less clustered index value 14 

distributions. Healthy group showed different response distributions to the four condition groups. The percentage of reporting ‘no 15 

problems’  decreased significantly in the 5L in all domains (P＜0.01), especially in the pain/discomfort dimension (relative 16 

difference: 43.10%). Relative efficiency suggested that 5L had a higher absolute discriminatory power than the 3L version between 17 

healthy participant and the other 4 condition groups, especially for the HIV/AIDS group when the 3L results was not significant.  18 

Conclusions: The 5L version may be preferable to the 3L, as it demonstrated superior performance with respect to higher sensitivity 19 

to mild health problems, better relative efficiency and responses and index value distributions.  20 

Keywords: EQ-5D-3L, EQ-5D-5L, health-related quality of life, disease burden, China 21 

JEL Classification: I15 22 

 23 
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Introduction 24 

EQ-5D has been used to measure health related quality of life (HRQoL) across the globe [1]. The EQ-5D questionnaire for data 25 

collection consists of two essential parts: a multidimensional health descriptive system and the EQ visual analogue scale (EQ-VAS). 26 

The EQ-5D descriptive system comprises five dimensions: mobility, self-care, usual activities, pain/discomfort and 27 

anxiety/depression [2]. It has two versions, a three-level (EQ-5D-3L) and a five-level version (EQ-5D-5L). EQ-5D-3L (hereinafter 28 

3L) was developed in 1987 and has been the most popular preference-based instrument. It is reported that the 3L has suboptimal 29 

sensitivity and suffers from ceiling effects [3]. Therefore, EQ-5D-5L (hereinafter 5L) was introduced in 2009 [4]. In total, 3L defines 30 

a total of 243 unique health states, while 5L defines 3,125 health states. The higher number of health states described by the 5L 31 

version is aimed at improving sensitivity to small differences or changes in HRQoL [5].  32 

 33 

Table 1 summarized the findings of previous validation and 3L/5L comparison studies in China. Overall, both EQ-5D version have 34 

been validated in different disease groups and general population in China and most psychometric properties were either good or 35 

satisfactory, except for the ceiling effects [7-21]. The detailed results of these studies can be found in Appendix Table 1. Ten studies 36 

have compared the performance of two versions of EQ-5D in terms of their face validity [14], acceptability [14], ceiling effects [13-37 

21], responsiveness [14], informativity [13-16,18,20,21,25], test-retest reliability [14,15,17], known group validity [14,15,17,18] 38 

and convergent validity [13-15,17]. Findings of these studies supported the use of 5L. Despite these evidence in different health 39 

condition groups,  there lacks evidence of how these two versions performed in mental conditions and most published studies did 40 

not report the distribution of responses and did not compare the relative efficiency between these two versions. To date, only one 41 

study found that the 3L had higher relative efficiency in individuals with hypertension [13]. Given these limitations, we 42 

conceptualized this study to further compare the measurement properties of two EQ-5D versions in China. 43 

 44 

------------------------Table 1---------------------- 45 

 46 
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In this study, we aimed to compare the measurement properties of the two versions of EQ-5D in quantifying the HRQoL burden 47 

associated with 4 chronic conditions including chronic hepatitis B (CHB), depression, generalized anxiety disorder (GAD), and 48 

AIDS/HIV in China. The selection of disease groups covered two physical conditions, two mental conditions and used a healthy 49 

group as the reference group. We hypothesize that the HRQoL burden of these conditions are mainly in the mental or psychological 50 

domain which may be difficult for 3L to detect and necessitates a more sensitive measure like the 5L.  51 

 52 

Methods 53 

Participants  54 

This study utilized the data collected in a cross-sectional online survey in China. The survey was part of an international study called 55 

‘extending the QALY (E-QALY) project’ [35]. The E-QALY project aims to develop a new quality of life measure. As for the sample 56 

size, Yfantopoulos [36] et al used the sample size of 396 for the study of the psychometric properties of the EQ-5D-3L and EQ-5D-57 

5L instruments in psoriasis, and Bhadhuri [37] et al included 224 patients in the psychometric analyses. Considering that many 58 

studies on comparing EQ-5D-3L and EQ-5D-5L used a sample size of 500 or less [15,36-39], we used a sample size of 500 in our 59 

study, and this number allows for robust analysis within the groups of interest. Therefore, in the online survey of China, 500 60 

respondents with and without a selected health condition were recruited to complete the E-QALY items, EQ-5D-3L, EQ-5D-5L and 61 

the Short Warwick-Edinburgh Mental Well-being Scale (SWEMWS). This data was collected between April and July 2019 online 62 

by Accent, a U.K online survey company. Quotas and inclusion criteria were applied to recruit a sample of 500 individuals in which 63 

there were similar numbers of individuals with GAD, HIV/AIDS, CHB, or depression, or without any of those 4 chronic conditions. 64 

The sample was broadly representative to the country in terms of geography, ethnicity and gender. The study was approved by the 65 

Ethic Committee of University of Sheffield, United Kingdom (Approval letter number 025524) and the IRB of Jinan University, 66 

China (Approval letter number JNUKY-2020-001), and all methods were performed in accordance with the relevant guidelines and 67 

regulations. Informed consent was obtained from all participants prior to the online survey through panel, the type was electronic. 68 

 69 
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The online survey began by giving an outline of the research purpose. Participants were then asked to report their disease history. 70 

Eligible respondents reported their background information including education level, gender and age etc. Next, respondents were 71 

asked to respond to a battery of questionnaires including (in the order of) a subset of E-QALY items, the 3L/5L (half of the sample 72 

responded to 5L and the other half 3L), some more E-QALY items, the SWEMWS, the 5L/3L, and the EQ-VAS.   73 

Instruments  74 

The EQ-5D-3L and EQ-5D-5L were both preference based HRQoL instruments developed by the EuroQol Group. Both instruments 75 

have the same five health dimensions, i.e., mobility, self-care, usual activities, pain/discomfort, anxiety/depression. The difference 76 

is the 3L has three response levels (no problems, some problems, extreme problems) while the 5L has five response levels (no 77 

problems, slight problems, moderate problems, severe problems, and unable/extreme problems) for each dimension. To calculate 78 

the utility, we used the value set developed by Liu et al for the 3L [40] and the value set developed by Luo et al for the 5L [41]. 79 

Statistical analyses 80 

We first described the characteristics of our sample and we reported, by condition groups 1) the median response distributions;2) 81 

sensitivity to mild health problems as measured by the percentages of reporting ‘no problems’  ; 3) the distributions of the 3L and 82 

5L utility scores4) the known-group validities when compared with the healthy group and the relative efficiency between the 5L 83 

and 3L. Data was analyzed using Stata for Windows, Version 14.0 MP, and IBM SPSS Statistics for Windows, Version 22.0. Armonk, 84 

NY: IBM Corp (2013).  85 

 86 

Given the skewed distribution of EQ-5D responses [42], the median responses were reported to understand the overall health state 87 

of each group. Then, the percentages of reporting ‘no problems’ for each dimension if often being referred as ‘ceiling effects’ in 88 

published studies. This is not accurate given it is unknown the reasons of this large proportions of reporting ‘no problems’. For this 89 

reason, we refer this phenomenon as sensitivity to mild health problems, which was defined as the proportion of respondents 90 

indicating ‘no problems’ in each dimension and all five dimensions taken together [43]. Previous studies have shown that the use of 91 

5L could reduce the responses of reporting ‘no problems’ and was considered as a more sensitive measure [16,18] . For this reason, 92 

we hypothesized that the 5L has better sensitivity and calculated the reduction of reporting ‘no problems’ from 3L to 5L. We 93 

evaluated the reduction separately for each dimension and all five dimensions taken together. Next, the index values of each group 94 

were calculated using 3L and 5L value sets respectively and the distributions were plotted.  95 
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 96 

Known-group validity of the two EQ-5D index scores was evaluated using e the analysis of variance (ANOVA) tests. Relative 97 

efficiency was calculated as the ratio of F statistics derived from the ANOVA analysis. The F-statistic was widely used to assess RE 98 

of measurement scales [19,44,45]. The index score with a higher F statistic would be deemed to be more efficient than its comparator 99 

since a higher value of F statistic is more likely to result in statistical significance. To understand the RE of the index scores, we 100 

compared the distributions of the responses to the EQ-5D dimensions between the healthy group and each of the condition group. 101 

Mann-Whitney test was used. For reference, we listed the median values of each dimension reported by the healthy group and 4 102 

condition groups. 103 

 104 

Results 105 

In total, 500 individuals completed the online survey, including 140 healthy individuals, 122 individuals with CHB, 107 with 106 

depression, 90 individuals with GAD and 101 with HIV/AIDS. Some respondents reported multiple conditions, e.g. 68 individuals 107 

reported both depression and GAD. In general, the whole study sample was young (mean age: 35.8, SD: 8.64) and well educated. 108 

The gender proportions of the five groups were generally balanced except for the group of HIV/AIDS, in which, about 87.1% of 109 

individuals were female. In terms of the age distribution, the healthy group was mostly young; the CHB group has more participants 110 

aged between 40 and 49; the depression and GAD groups had individuals from all four age groups and the HIV/AIDS group aged 111 

mainly from 30 to 49. Individuals with tertiary education accounted for over 80% for all four disease groups and the healthy group 112 

had more individuals with secondary education. Table 2 shows the demographic information by condition. 113 

------------------------------Table 2-------------------------------------- 114 

 115 

There were 13, 34, 28, 26 and 26 unique states reported for the healthy, CHB, depression, GAD and HIV/AIDS group respectively 116 

for the 3L. The corresponding numbers were 18, 43, 46, 42 and 35 for the 5L. When measured by the 3L, the median responses of 117 

healthy and HIV/AIDS groups were ‘no problems’ across the five dimensions. In comparison, when measured by the 5L, while the 118 

median responses for the healthy group remained to be ‘no problems’, the median responses of HIV/AIDS group were all ‘slight 119 

problems’. Similarly, the median responses for the CHB group were ‘slight problems’ for the last three dimensions when measured 120 

by the 5L, while the only pain/discomfort dimension had ‘moderate problem’ measured by the 3L. The median responses of the last 121 
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two dimensions for the GAD and depression group were both on the second level for the 3L (moderate problems) and 5L (slight 122 

problems). . The Mann-Whitney results were all significant at 0.01 level suggesting all 4 condition groups had a different distribution 123 

of responses against the healthy group, for both 3L and 5L.  124 

 125 

It is evident from table 3 that the percentage of reporting ‘no problems’ of the 5L was smaller than the 3L for all dimensions and for 126 

all condition groups. When all dimensions are considered, the number of health profiles 11111 decreased by almost 40% when 127 

reporting using the 5L. The reduction of reporting ‘no problems’ is more salient in the pain/discomfort and anxiety/depression 128 

dimensions. The most prominent difference was observed in the HIV/AIDS group, i.e., all dimensions had a relative reduction of 129 

over 30%.  130 

------------------------------Table 3-------------------------------------- 131 

 132 

 133 

For the 3L, the healthy group had a mean utility of 0.948 (SD: 0.104), followed by HIV/AIDS of 0.791 (SD: 0.116), chronic hepatitis 134 

B of 0.781 (SD: 0.166), depression of 0.721 (SD: 0.180) and GAD of 0.711 (SD: 0.178). In comparison, the mean utilities of the 5L 135 

were 0.947 (SD: 0.080) for the healthy group, 0.785 (SD: 0.180) for the CHB group, 0.779 (SD: 0.115) for the HIV/AIDS group, 136 

0.746 (SD: 0.202) for the depression group and 0.718 (SD: 0.217) for the GAD group. As shown in Fig. 1-6, the 5L index value had 137 

a smoother distribution, less clustering and wider range (-0.305 to 1) compared with the 3L (ranged from -0.03 to 1). An exception 138 

is the 5L utility score clustered at 0.734 for the HIV/AIDS group. This is the utility score of health state 22222, which had been 139 

reported most frequently in the HIV/AIDS group. 140 

 141 

Fig. 1 Distributions of utility score for the whole sample  142 

Fig. 2 Distributions of utility score for healthy group 143 

Fig. 3 Distributions of utility score for chronic hepatitis B group 144 

Fig. 4 Distributions of utility score for depression group 145 
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Fig. 5 Distributions of utility score for GAD group 146 

Fig. 6 Distributions of utility score for HIV/AIDS group  147 

 148 

Table 4 shows the mean index values of by groups and the ANOVA tests between the healthy group and the four condition groups. 149 

The last column shows the relative efficiency between the 5L and 3L among these four comparisons. The index values of the 5L 150 

ranged from 0.711 of the GAD group to 0.948 of the healthy group. In comparison, the index values of the 3L ranged from 0.718 of 151 

the GAD group to 0.947 of the healthy group. It is clear that two versions of EQ-5D produced comparable index values for each 152 

sub-group and both versions demonstrated good known-group validity, except that the 3L did not show a statistically significant 153 

result in the comparison of the healthy and HIV/AIDS groups. The relative efficiency of the 5L index was higher in all four 154 

comparisons. 155 

------------------------------Table 4-------------------------------------- 156 

 157 

Discussion 158 

Our study used both the 3L version and the 5L version of EQ-5D to measure the HRQoL burden of 4 chronic conditions in China 159 

and focused on comparing the measurement sensitivity of these two EQ-5D versions. In general, we found both versions of EQ-5D 160 

to be sensitive tools to quantify the HRQoL loss caused by the 4 chronic conditions, but the 5L showed an improved sensitivity to 161 

pick up mild health problems. When combined with the life expectancy data, quality-adjusted life years (QALYs) can be calculated 162 

and can be used as a standard measure to reflect how a condition could affect the length and the quality of an individual, which 163 

provided a single metric to reflect disease burden. Disease burden is typically measured using disability adjusted life years (DALYs), 164 

but QALYs can also be used and may be a better measure as it could provide individual level HRQoL based data and it is 165 

recommended measure for economic evaluations [46].   166 

 167 

For the measurement properties, our results generally agree with the findings reported before, that is, although both versions 168 
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produced highly agreed responses, index values and both had good known-group validity, the 5L performed better in terms of 169 

response distribution, sensitivity to mild health problems, index value distribution and had higher relative efficiency [16,47,48]. The 170 

less clustering of reporting ‘no problems’ for the 5L is most evident for the pain/discomfort and anxiety/depression dimensions. 171 

Previous studies referred this issue of clustering at ‘no problems’ as ceiling effects, but it should be noted that there are two kinds 172 

of responses in play, first, the respondents that do not have any problems and second, the respondents do have problems but report 173 

‘no problems’ anyway. Theoretically, ceiling effects exist when the latter kind of responses contributed the most to the clustering at 174 

‘no problems’. Our results showed that the relative reduction is smaller for the healthy group, which suggests the large proportion 175 

of reporting ‘no problems’ is not a ceiling effects, but a genuine reflection of the health state of the healthy group. In overall, around 176 

40% of relative reduction of reporting ‘no problems’ was observed when five dimensions were taken together. This was larger than 177 

the numbers reported in other studies, which ranged between 6.9% and 33.7% [16,47]. Overall, this shows the limitation of less 178 

cutting-off points provided by the 3L descriptive system, which was first reported by Mathieu F et al [48]. Hence, the 5L is more 179 

sensitive in measuring the HRQoL of individuals with mild health conditions.  180 

 181 

For the index value distributions, it was observed that the 3L had more gaps and clustering’s than the 5L. Two major factors are in 182 

play to decide the distribution of the index value, i.e., the health profiles and characteristics of the value set [49]. Notably in the 3L, 183 

there was a large gap between the index value 1 (profile 11111) and the second highest index value 0.887 (profile 11211). In the 5L, 184 

there are 5 different profiles worse than 11111 but having an index value higher than 0.9. In terms of the clusterings, 3L resulted in 185 

more clusterings than the 5L and the reason for the clusterings of the 3L index values is due to the clusterings of the profiles [49]. 186 

In comparison, there were still some clusterings in the 5L distributions, but it is not due to the clusterings of profiles, instead, it is 187 

because more profiles were reported and some profiles have similar index values. In overall, the increased levels of the 5L defined 188 

more health states and provided more subtle index values.  189 

 190 

The relative efficiency results favored the 5L and is in line with the study of You et al and [16]. Based on the F-ratios in Table 4, it 191 
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appears that 5L is more sensitive than 3L in physical diseases (i.e., CHB and HIV/AIDS). This is mainly because in the two mental 192 

condition group (i.e., GAD and depression), the profiles were more similar, that is, the median levels for both 3L and 5L were both 193 

11122 for the mental condition groups. In contrast, the median levels of the HIV/AIDS group were 22222 when used the 5L and 194 

were 11111 when used the 3L. This was also observed in the CHB group, where the median level of usual activities was slight 195 

problems in the 5L, but no problems in the 3L. The 5L could pick up more subtle problems than the 3L, and when used the 3L, 196 

respondents tent to report no problems. The minimal advantage of 5L compared to 3L in differentiating individuals with and without 197 

a mental disorder could be due to the weakness of EQ-5D in measuring mental health. There is only one item in the instrument 198 

targeting mental problems.  199 

 200 

There are some limitations in this study. First, the study sample was young and highly educated. It should be due to the fact that old 201 

people and less educated people are less active on Internet. Therefore, findings of this study may not be generalizable to older 202 

populations. It has been reported the elderly with less education attainment may have more difficulty to use the five-level descriptive 203 

system and in such occasions, the 3L may be a more feasible alternative [33]. Second, some respondents reported more than one 204 

condition, but we did not provide deep analysis about the possible effect of multi-conditions. It should be noted that our sample, 205 

which was recruited online and the health condition was self-reported. Ideally, clinical data is used to verify the presence and absence 206 

of diagnoses reported by the study subjects. Due to these limitations, the superiority of the 5L warrants further studies.  207 

Conclusions 208 

In this study, both EQ-5D versions could quantify the disease burden of both physical and mental diseases in terms of self-reported 209 

HRQoL. Overall, our findings favor the 5L version of EQ-5D for measuring health related quality of life burden caused by chronic 210 

disease in China. As patient-reported outcome (PRO) is increasingly being used all over the world to measure disease burden, EQ-211 

5D can be a useful tool in this context.   212 

List of abbreviations 213 

HRQoL: Health related quality of life 214 
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EQ-VAS: EQ visual analogue scale  215 

3L: EQ-5D-3L 216 

5L: EQ-5D-5L  217 

E-QALY : Extending the QALY  218 

SWEMWS: Short Warwick-Edinburgh Mental Well-being Scale  219 

GAD: Generalized anxiety disorder  220 

RE: Relative efficiency 221 

QALYs: Quality-adjusted life years 222 

DALYs: Disability adjusted life years 223 

PRO: Patient-reported outcome  224 
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