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Abstract

Background—The EQ-5D is one of the most frequently used generic, preference-based 

instruments for measuring the health utilities of patients in economic evaluations. It is 

recommended for health technology assessment by the National Institute for Health and Clinical 

Excellence. Because the EQ-5D plays such an important role in economic evaluations, useful 

information on its responsiveness to detect meaningful change in health status is required.

Objective—This study systematically reviewed and synthesized evidence on the responsiveness 

of the EQ-5D to detect meaningful change in health status for clinical research and economic 

evaluations.

Methods—We searched the EuroQol website, PubMed, PsychINFO, and EconLit databases to 

identify studies published in English from the inception of the EQ-5D until August 15, 2014 using 

keywords that were related to responsiveness. Studies that used only the EQ-VAS were excluded 

from the final analysis. Narrative synthesis was conducted to summarize evidence on the 

responsiveness of the EQ-5D by conditions or physiological functions.

Results—Of 1,401 studies, 145 were included in the narrative synthesis and categorized into 19 

categories for 56 conditions. The EQ-5D was found to be responsive in 25 conditions (45%) with 

the magnitude of responsiveness varying from small to large depending on the condition. There 

was mixed evidence of responsiveness in 27 conditions (48%). Only four conditions (7%) (i.e., 

alcohol dependency, schizophrenia, limb reconstruction, and hearing impairment) were identified 

where the EQ-5D was not responsive.
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Conclusion—The EQ-5D is an appropriate measure for economic evaluation and health 

technology assessment in conditions where it has demonstrated evidence of responsiveness. In 

conditions with mixed evidence of responsiveness, researchers should consider using the EQ-5D 

with other condition-specific measures to ensure appropriate estimates of effectiveness. These 

conditions should be a main focus for future research using the new EQ-5D version with 5 

response levels.

1 Introduction

With health care spending constituting an ever-increasing component of national spending 

worldwide, economic evaluations of health care technologies have become an important tool 

in informing health policy and making resource allocation decisions [1;2]. Economic 

evaluation methods such as cost-effectiveness analysis provide a means of assessing 

interventions in terms of their costs in relation to their benefits measured in quality adjusted 

life years (QALY) [2]. The QALY is a standard metric that is recommended for cost-

effectiveness analysis by the National Institute for Health and Clinical Excellence (NICE) 

and the U.S. Panel on Cost-Effectiveness in Health and Medicine [2;3]. It combines the 

value of health-related quality of life (HRQL) or preference-based health utility and life 

years gained into a single metric. QALY information can be measured using generic, 

preference-based measures of HRQL such as the EQ-5D (EuroQol – 5 dimension 

descriptive system), SF-6D (Short-Form – 6 dimension), and HUI (Health Utilities Index) 

[4–7] among others.

The EQ-5D is the preferred preference-based measure as per the NICE methods guide for 

health technology assessment [2]. The EQ-5D comprises five dimensions: mobility, self-

care, usual activities, pain/discomfort, and anxiety/depression [8]. The original measure had 

three response categories including no problems, some/moderate problems or severe/

extreme problems on each domain. This creates a total of 243 possible combinations of 

unique health states (35) that are linked to predetermined preference-weighted scores yielded 

from direct utility elicitation such as a time trade-off or visual analog scale (VAS) 

approaches. Health utility values generated from the EQ-5D generally range from 0 (death) 

to 1 (perfect health). But health utility values less than 0 are possible, and represent health 

states considered worse than death. The EQ-5D is often administered with the EQ-VAS 

where respondents report their self-rated valuation of their health state on a scale of 0 – 100. 

However, the EQ-VAS is not generally used to calculate QALY scores for CEA due to a 

concern that VAS is inferior to choice-based methods [9].

The most attractive features of the EQ-5D instrument include its brevity (5 questions with 3 

response categories), and the fact that it is cognitively simple. In addition, it is available in 

more than 150 official languages and offers several population weights (e.g. different value 

sets for the UK, France, Germany, Netherlands, Denmark, Spain, Japan, USA, etc.) [10]. 

Because the EQ-5D is so brief with only 3 levels, the major concern is its responsiveness. A 

new version of the EQ-5D with 5 levels (EQ-5D 5L) was developed to address this concern 

[11]. The EQ-5D 5L creates a total of 3,125 unique health states (55). The development of 

preference-weighted scores associated with different possible health states for the EQ-5D 5L 
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is still in progress and in the interim, “cross-walks” between the EQ-5D 3L value sets and 

the EQ-5D 5L have been developed to facilitate use [12].

Apart from the reliability and validity of an instrument, its responsiveness to detect clinical 

change is a critical property. If an instrument is not sensitive to clinical changes, it will fail 

to detect benefits or harms of interventions or treatments. From an economic evaluation 

perspective, use of such an instrument would result in gross misstatement about the value of 

different technologies and pharmaceutical products. To address this issue, condition-specific 

measures (CSM) are often used to measure effectiveness in clinical studies. However, CSMs 

cannot produce preference-based HRQL weights for economic evaluation. Thus, 

information on the responsiveness of generic preference-based measures such as the EQ-5D 

need to be evaluated across conditions and specific treatments and technologies in health 

care.

Previous systematic reviews of the responsiveness of the EQ-5D have been condition-

specific such as mental health, skin conditions, breast cancer, asthma & chronic obstructive 

pulmonary disease (COPD) [13–16]. The most recent systematic review of the EQ-5D that 

assessed responsiveness across various conditions reported that the instrument has poor to 

moderate responsiveness to clinical changes [17]. However, the authors confined their 

literature search to just one database and had a very narrow scope for study identification, 

using just one keyword. The question of whether the EQ-5D can detect clinically 

meaningful change in different conditions thus remains.

2 Methods

2.1 Search Strategy

We conducted a systematic search of published studies that reported the psychometric 

properties of the EQ-5D, in particular, the instrument’s responsiveness. The search strategy 

focused on keywords including ‘EQ5D’ or ‘EQ-5D’ or ‘euroqol’ or ’EuroQol-5D’ with the 

following additional terms: sensitive to change, sensitivity, responsiveness, responsive to 

change, minimally clinically important difference, minimally important difference, clinical 

significant change, or clinically significant change. We limited our search criteria to articles 

that were published in English, for a time period beginning with the inception of the EQ-5D 

until August 15, 2014. Since the EQ-5D was developed by the EuroQol group [18], we 

believed that the EQ-5D references available on their database would be inclusive of all 

studies that involved the use of the EQ-5D instrument. Thus, we used the EuroQol group 

database as one of the sources to identify relevant studies. Since the EQ-5D may be used in 

studies of clinical conditions, interventions and treatments, we supplemented our data 

sources with the PubMed and PsychINFO databases. Finally, since the EQ-5D is also used 

in the economic evaluation of health care technologies, we believed the EconLit database to 

be an important data source to identify relevant studies. Moreover, including the PubMed, 

PsychINFO and EconLit databases would also be useful in identifying systematic reviews 

that were conducted regarding the EQ-5D, which were possibly not included in the EuroQol 

database.
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2.2 Study Identification

The titles and abstracts of all the studies that were identified using the keyword search from 

each of the four databases were cataloged in an excel spreadsheet. We excluded duplicates 

across databases, based on the study titles. Articles that had full-texts in languages other 

than English were also excluded. We also eliminated articles that did not have one of the 

keywords within the abstracts, nor deemed to be relevant.

Studies that used only the EQ-VAS were omitted due to concerns that the VAS does not 

explicitly involve choice, nor provide a cardinal measure that is needed for QALYs. As 

described earlier, the EQ-5D index comprises five dimensions and three response categories 

per dimension creating a total of 243 possible unique health states. Each of the health states 

is converted to a single summary index by applying a formula that attaches weights to each 

of the levels in each dimension. The formula is based on the valuation of EQ-5D health 

states obtained from general population samples using the standardized extended version of 

the EQ-5D that collects health state values using the time trade-off (TTO) method. The 

EuroQol group suggests that the EQ-VAS be used only in instances where valuation of 

health states is being sought and not as part of routine clinical and economic studies. As a 

result, we chose to assess the responsiveness of the EQ-5D based solely on the index score 

and did not focus on data collected using the EQ-VAS in any of the studies. Articles that 

were part of a recent condition-specific systematic review (within the past 5 years) of the 

responsiveness of the EQ-5D for specific diseases/conditions were reviewed along with the 

systematic review articles. We reported responsiveness evidence from the systematic 

reviews along with additional evidence from recent literature. Of all the articles that were 

identified for full-text review, NP and MMA randomly and independently reviewed the full-

text articles to extract responsiveness information for the EQ-5D.

2.3 Data extraction

We extracted data from the included studies in a tabulated form, which covered general 

characteristics of the study and participants. We classified the studies based on the 

condition/disease that was being reviewed within the study. We identified the study design, 

the sample characteristics, the instruments that were used in the study, and the methods and 

relevant results provided in the study for an assessment of responsiveness. We did not 

require the studies to be primarily designed to assess responsiveness, but rather provided 

sufficient information within the study to allow us to make an assessment.

2.4 Assessment of responsiveness

We applied the definition of responsiveness as “the extent to which an instrument can detect 

a clinically significant or practically important change over time” [19]. Based on this 

definition, we developed a list of three relevant measures of responsiveness that were 

extracted from published studies. These measures included 1) differences in the EQ-5D 

health utility scores between responders and non-responders by clinical or self-reported 

measures and 2) change in EQ-5D health utility values over a period of time in which health 

status is expected to change (e.g., before and after an intervention) with the change 

demonstrated by another measure of health. We reported responsiveness in terms of the 

standardized response means (SRM), effect size (ES), area under the receiver-operating 
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characteristic (AUROC) curve, or responsiveness statistic, when applicable [20]. Cohen’s 

categories for magnitude of ES and SRM were used to identify small (<0.5), moderate (0.5 – 

0.79), and large (≥0.8) effect sizes [21]. The magnitude of the AUROC curve was classified 

into five categories to represent the performance of the EQ-5D including irresponsive (< 

0.5), poor (0.5 – 0.59), sufficient (0.6 – 0.69), good (0.7 – 0.79), very good (0.8 – 0.89), and 

excellent (0.9–1.0) [22].

2.5 Evidence Synthesis

We identified a large degree of heterogeneity between studies in terms of the study designs, 

population characteristics, instruments used to assess HRQL, outcome measures, and 

methods used for assessing responsiveness. Therefore, we did not attempt to conduct a meta-

analysis for the EQ-5D responsiveness in this review. Instead, we conducted a narrative 

synthesis and tabulated data by conditions or physiological functions, when possible.

3 Results

3.1 Study Selection Process

A total of 1,401 studies were identified from the four databases. A preliminary screening led 

to the exclusion of 559 duplicate articles and 21 articles that were published in other 

languages. Abstracts of the remaining 821 studies were further screened for relevance. 

Through this process, we excluded 377 studies that did not have our specified key words 

within the abstract and 281 studies lacked relevance. 163 studies were reviewed in full-text. 

18 studies were excluded after the review due to a) irrelevance (n=12) or b) the study used 

the EQ-5D VAS for determining responsiveness (n=4) or c) the study presented clinical 

validity or known-group validity as responsiveness (n=2). Therefore, 145 studies were 

included in the final synthesis. The study identification is presented in Figure 1. Among 

these 145 studies, there were 60 studies published on diseases or conditions previously 

reviewed in condition-specific systematic review articles.

3.2 Responsiveness Evidence

Table 1 provides responsiveness evidence of the EQ-5D extracted from the literature. We 

categorized 145 studies into 56 diseases/conditions within 19 categories of physiological 

functions or conditions. There were 14 systematic or narrative reviews of specific conditions 

regarding responsiveness of the EQ-5D. Although asthma & COPD were described in a 

previous systematic review [16], the study was outdated. We extracted the responsiveness 

information from the systematic review and added additional evidence from other studies 

that were published in recent years. Reported responsiveness of the EQ-5D depended not 

only on the magnitude of change in health status, but also varied by the types of external 

anchors and methods used to calculate responsiveness. Approximately half of the studies 

calculated responsiveness of the EQ-5D using external anchors based on either clinical 

measures or self-reported measures or both (external responsiveness or anchor-based 

method). The other half used changes in the EQ-5D index from baseline to a follow-up 

period to determine responsiveness (internal responsiveness or distribution-based method). 

A variety of statistical approaches were used to calculate or determine responsiveness 

including regression, t-test, nonparametric t-test, ES, SRM and the area under the ROC 
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curve. Most studies were conducted in Europe (UK, Germany, Netherlands, Sweden), 

Canada, and the U.S. Very few articles were included from Southeast Asia (Japan, 

Singapore).

Within 56 specific conditions, the EQ-5D was found to be responsive in 25 conditions 

(45%). There were only four conditions (7%) (i.e., alcohol dependency [23;24], 

schizophrenia [25], limb reconstruction [26], and hearing impairment [27]) where the 

EQ-5D lacked responsiveness. The other 27 conditions (48%) have limited or mixed 

evidence for the responsiveness of the EQ-5D. All studies were based on adult populations 

with one exception: a study of Attention Deficit Hyperactivity Disorder (ADHD) in children 

and adolescents [28].

Table 2 provides a summary of the conditions that the EQ-5D was found to be responsive. 

The magnitude of the EQ-5D responsiveness varied from small to large depending on the 

magnitude of the changes in the health condition. The EQ-5D was found to be responsive to 

health improvement in most studied conditions except for liver metastases. For health 

deterioration, the EQ-5D was found to be responsive to 7 out of 16 studied conditions 

including inflammatory arthritis, breast cancer, liver metastases, multiple myeloma, 

dementia, surgery, and adverse effects of HIV treatments. However, 9 conditions did not 

have information if the EQ-5D is responsive to worse health.

4 Discussion

The EQ-5D is one of the most frequently used generic, preference-based measures in 

clinical studies in Europe and North America to measure quality of life and preference-based 

HRQL scores for economic evaluations. Psychometric properties of the EQ-5D on validity 

and reliability have been more or less confirmed in published literature while evidence of 

responsiveness is somewhat varied [105–108]. Since responsiveness is the ability of an 

instrument to detect health status changes, it is an essential property that is important for 

health technology assessments. While NICE recommends the EQ-5D for economic 

evaluation, they also allow researchers to use other generic, preference-based measures such 

as the SF-6D or the HUI3 if there is evidence that the EQ-5D is not appropriate for that 

condition [2]. This study provides an extensive systematic review of the responsiveness of 

the EQ-5D in order to provide more succinct evidence to either support its use in cost-

effectiveness analysis or to recommend alternative approaches.

We included multiple data sources and an exhaustive list of search terms to identify relevant 

studies beyond the previous systematic review study [17]. We found that the EQ-5D was 

responsive to half of the conditions reviewed. The other half had mixed evidence of 

responsiveness, suggesting that researchers need to incorporate CSMs along with the EQ-5D 

to ensure that appropriate measures of effectiveness are reported. Disease-specific measures 

or CSMs are generally developed based on symptoms or clinical characteristics of the 

conditions/diseases. Thus, they are more sensitive for the detection and quantification of 

small clinical changes [109]. If researchers find changes on the EQ-5D after treatments and 

significant clinical changes on the CSMs, it means that the EQ-5D is able to detect changes 

resulting from the treatments suggesting a level of responsiveness can be calculated and 
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confirmed. On the contrary, if researchers do not find any change on the EQ-5D after 

treatment but do find significant clinical changes on the CSMs, it means that the EQ-5D is 

not able to detect changes that resulted from the treatments. The EQ-5D was not responsive 

in four conditions (alcohol dependency [23;24], schizophrenia [25], limb reconstruction 

[26], and hearing impairment [27]). In addition, a condition where the EQ-5D may not be 

responsive is hemophilia, based on the results of a study that was published after our search 

period [110]. Ceiling effects were observed in a few studies conducted in non-acute 

conditions (e.g., asthma & COPD [16;50], proximal humeral fracture [74], hearing 

impairment [27], urinary incontinence [59]). There was no report of a flooring effect in any 

study.

We found large heterogeneity among the studies across several methodological issues 

related to measuring responsiveness that need to be addressed. We address each of these 

issues in turn.

Selection of external anchors—There were a variety of clinical measures and CSMs 

used in studies for the same condition which affected the calculations of responsiveness for 

the EQ-5D [35]. Depending on the relevant change in an anchor/clinical measure, the 

magnitudes of ES, SRM, and AUROC curve may differ across different anchors/clinical 

measures [111]. There is no gold standard measure for many conditions or specific guidance 

on what external anchors should be used in order to calculate responsiveness. Researchers 

normally select measures based on their familiarity with them rather than their psychometric 

properties. We suggest that researchers should consider selecting anchors based on 

relevance for the disease indication and clinical acceptability for the specific disease 

condition [111]. Chosen anchors should also have some relationship with the EQ-5D, 

otherwise it may provide misleading information in determining whether significant change 

has occurred. For example, a study on coronary artery disease used chest pain as an external 

anchor for determining EQ-5D responsiveness [29]. Although chest pain is one of the 

important symptoms of coronary artery disease, it may not be a good indicator of health 

status change for this condition at the 2-year follow-up period. Another example is from a 

study conducted in patients with heart failure [31]. The magnitude of responsiveness of the 

EQ-5D was larger when patients reported moderate improvement on a physician global 

rating of change (an external anchor), when compared to +1 class improvement on the New 

York Heart Association class.

A popular external anchor used in the literature is the global rating scale, which asks patients 

to report whether they got better, stayed the same, or got worse after some period of time. 

Several problems are apparent with this anchor as some patients will get better or worse, just 

by chance, and some patients may not remember how they actually felt at baseline. As a 

result, the variability in individual responses makes it difficult to detect treatment effects 

[112].

Severity of conditions—Psychometric properties of an instrument are specific to the 

population and condition being studied. Thus, it is important to provide information 

regarding both population and condition being tested. Furthermore, researchers must 

describe the severity of the condition when reporting psychometric properties of the 
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instrument such as its responsiveness. The EQ-5D, like other instruments, is more 

responsive to large treatment effects than to small ones [112]. Similarly, the EQ-5D is more 

responsive to a large change in health found in a moderate-to-severe condition than to a 

small change in a mild condition. In our review, we consistently found that the EQ-5D is 

more likely to be responsive if conditions are more severe or if a large change is observed, 

which is consistent with findings from the previous systematic review of the EQ-5D by 

Tordrup et al. [17]. For example, in patients with mild asthma, the EQ-5D could not detect 

any change in health states, but for patients with moderate-to-severe asthma, the EQ-5D is 

responsive to health improvement [16;50]. We also observed that the ceiling effect is less 

likely to be a problem for the EQ-5D if it is used in moderate-to-severe conditions. For this 

reason, the severity of studied conditions should be specified in order to help other 

researchers evaluate if the EQ-5D is appropriate to measure changes in the health status.

Timing of follow-up—Defining an appropriate timing for follow-up periods in studying 

different conditions is crucial to measuring responsiveness. Timing of follow-up should also 

correspond appropriately to the natural history and progression of the disease and the 

likelihood of change in health status within that period [113]. For example, a one-week 

recall period may be used to monitor the severity of pain. For measuring the benefits of total 

hip replacement, a short-term follow-up period could be 1 – 6 months, while 1 – 2 weeks 

would be appropriate for heart failure management. If researchers do not fully understand 

the course of the condition or do not monitor patients in a timely manner, they may be 

misled by unchanged outcomes and ultimately miss the opportunity to demonstrate 

effectiveness of the interventions.

Statistical methods—Several responsiveness statistics are used in the literature and there 

is no consensus on alternative measures [112]. In addition, there is no information on how to 

relate different responsiveness statistics to one another, which makes it difficult to 

summarize the magnitude of responsiveness. Clear guidance on measures and the 

development of a common metric are needed.

Definition of known-group validity or clinical validity vs. responsiveness—
Some studies tested known-group or clinical validity of the EQ-5D and reported that the 

EQ-5D is sensitive to the condition. While known-group or clinical validity is one of the 

important psychometric properties of measures, it is not the same as responsiveness. 

Known-group or clinical validity does not require evidence of change in health over time, 

but rather compares health status between healthy and ill individuals [112]. For this reason, 

we excluded articles that reported known-group validity or clinical validity instead of 

responsiveness after full-text review. Incorrectly applying a definition of known-group 

validity for reporting responsiveness could be misleading.

Different population weights of the EQ-5D—Different population weights can affect 

the magnitude of the responsiveness statistics such as the ES and SRM. Using the UK 

population weights may result in a slightly lower magnitude of responsiveness compared to 

the same study using the US population weights. However, using German population 

weights may results in a much lower magnitude than using the UK or US population weights 

Payakachat et al. Page 8

Pharmacoeconomics. Author manuscript; available in PMC 2016 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and could lead to nil responsiveness of the EQ-5D for the same patient populations [23;38]. 

A similar phenomenon was observed in another study that applied both UK and Dutch 

population weights to detect changes among patients with depression [114]. The EQ-5D UK 

index showed a moderate magnitude of responsiveness whereas the EQ-5D Dutch index 

showed a large magnitude. The scoring algorithm of the EQ-5D index reflects societal 

preference-based valuations attached to each domain and this valuation may vary between 

different populations. This observation is consistent with the most recent systematic review 

of the EQ-5D [17].

Coping—Coping is a potential mediating mechanism that has been shown to have an 

association with improved quality of life, especially psychological functioning across 

chronic conditions [115;116]. It is defined as a dynamic process of an individual’s cognitive 

and/or behavioral attempt to manage stress-related situations. Cancers are the most studied 

condition for this particular phenomenon [117;118]. Hearing and vision impairments are 

other conditions where coping mechanisms may have influence on detecting health change 

using the EQ-5D. While clinical change of hearing and vision can be detected by audiometer 

tests and vision tests (e.g., Snellen, visual field tests), patients might report themselves to be 

the same (due to coping) on all five dimensions of the EQ-5D. On the contrary, patients 

might report changes on the HUI3 which contains hearing and vision dimensions [7].

4.1 Study Limitations

There are limitations in our study that we need to acknowledge. First, we did not report 

responsiveness information from original studies for those conditions that have had 

systematic reviews published previously, to avoid redundancy. Instead, we reported the 

results from the systematic reviews for those conditions and provided updated information if 

the systematic review was outdated. However, most systematic review studies evaluated all 

psychometric properties of different preference-based measures including the EQ-5D with 

limited information on the measures’ responsiveness. Also, the information presented in 

previous condition-specific systematic reviews was dependent on authors’ research scope 

and styles of reporting. For example, Davis and Wailoo (2013) reported responsiveness with 

a focus on significant changes in patients with urinary incontinence over time and did not 

report regarding the magnitude of responsiveness [59]. Mulhern et al. (2014) reported 

responsiveness on both significant changes and the magnitude of responsiveness for patients 

with mental health problems [36]. As a result, although we saved time in reviewing studies, 

the prior systematic reviews might not provide enough depth of information on 

responsiveness. Secondly, although we utilized several key words to identify studies for 

evaluating the responsiveness of the EQ-5D, it is possible that we missed some studies that 

had responsiveness information in the text, but not in the title or abstract. However, we 

believe that it is unlikely for a study to assess the responsiveness of the EQ-5D and not 

mention any of our broad keywords in the abstract. Another limitation is the sample size in 

the original studies. Most studies that we reviewed were conducted in relatively small 

samples (<200) and attrition became a prominent problem when calculating responsiveness 

of the EQ-5D based on responders and non-responders. In order to minimize the issues that 

come with calculating responsiveness with small sample sizes, we excluded studies that had 

sample sizes less than 30 in each group at the follow-up period. In terms of reporting 
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responsiveness, there were some discrepancies between the two reviewers (NP and MMA), 

but all discrepancies were deliberated and resolved by re-review and discussion. Finally, we 

recognize that there is discrepancy between patient and population weights and there is 

debate over whose preference weights should be used in economic evaluation. Patient’s 

perception may not be the same as that of the general population which could result in 

smaller or larger magnitude of responsiveness [17].

5 Conclusion

In summary, we systematically reviewed the evidence describing the responsiveness of the 

EQ-5D for a large number of conditions. Researchers who seek evidence on QALYs for 

economic evaluation of interventions should review the conditions and population described 

to determine if the EQ-5D is a responsive measure. In the case of conditions with mixed 

evidence of responsiveness, other CSMs are recommended to use alongside the EQ-5D to 

determine effectiveness. Conditions lacking responsiveness might be a prime area of focus 

for future research using the EQ-5D 5L.
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Abbreviation List

AUC Area under the curve

AUROC Area under the receiver-operating characteristic curve

COPD Chronic obstructive pulmonary disease

CSM Condition-specific measures

EQ-5D 5L EuroQol – 5 dimension 5 level descriptive system

EQ-5D EuroQol – 5 dimension 3 level descriptive system

EQ-VAS EuroQol – visual analogue scale

ES Effect size

EULAR European League against Rheumatism

HRQL Health-related quality of life

HUI Health Utilities Index

HUI3 Health Utilities Index Mark 3

NICE National Institute for Health and Clinical Excellence

NYHA New York Heart Association class

QALY Quality-adjusted life year

SF-6D Short-Form – 6 dimension

SRM Standardized response means
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TTO Time trade-off

WOMAC Western Ontario and McMaster Universities Osteoarthritis Index
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Key Points for Decision Makers

• A quality-adjusted life year (QALY) is a standard metric for cost-effectiveness 

analysis recommended by the National Institute for Health and Clinical 

Excellence (NICE) and the U.S. Panel on Cost-Effectiveness in Health and 

Medicine. The EQ-5D is one of the most frequently used preference-based 

measures that can produce QALY information and is preferred by NICE.

• It is vitally important to know the responsiveness of the EQ-5D, i.e., the ability 

to detect health status change. This study provides an extensive systematic 

review of the responsiveness of the EQ-5D to provide evidence in support or 

against its use in cost-effectiveness analyses.

• This study found that the EQ-5D is responsive in almost half of the conditions 

reviewed and not responsive in a small number of conditions (alcohol 

dependency, schizophrenia, limb reconstruction, and hearing impairment). The 

other half of the conditions reviewed show mixed evidence of responsiveness, 

suggesting that researchers need to incorporate condition-specific measures 

along with the EQ-5D to ensure that appropriate measures of effectiveness are 

reported.
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Figure 1. 
Study Identification process
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d 
du

e 
to

 s
m

al
l s

am
pl

e 
si

ze
 

an
d 

sm
al

l E
S 

de
te

ct
ed

 f
or

 
th

is
 s

am
pl

e.
 R

es
ea

rc
he

rs
 

sh
ou

ld
 c

on
si

de
r 

us
in

g 
C

SM
s 

al
on

g 
w

ith
 E

Q
-5

D
.

C
an

ce
r

B
en

ig
n 

pr
os

ta
tic

 h
yp

er
tr

op
hy

2
U

K
 [

52
;5

3]
T

he
 s

tu
dy

 c
om

pa
re

d 
tw

o 
di

ff
er

en
t s

ur
gi

ca
l 

in
te

rv
en

tio
ns

 a
nd

 f
ou

nd
 n

o 
si

gn
if

ic
an

t c
ha

ng
e 

on
 

E
Q

-5
D

 [
52

].
 H

ow
ev

er
, t

hi
s 

st
ud

y 
di

d 
no

t h
av

e 
an

 
ex

te
rn

al
 o

ut
co

m
e 

m
ea

su
re

 a
pa

rt
 f

ro
m

 th
e 

E
Q

-5
D

. T
he

 
se

co
nd

 s
tu

dy
 f

ou
nd

 s
ig

ni
fi

ca
nt

 c
ha

ng
es

 o
n 

th
e 

E
Q

-5
D

 
af

te
r 

a 
6-

m
on

th
 f

ol
lo

w
 u

p 
pe

ri
od

. H
ow

ev
er

, t
he

y 
di

d 
no

t c
al

cu
la

te
 E

S.

R
es

po
ns

iv
en

es
s 

of
 th

e 
E

Q
-5

D
 is

 li
m

ite
d.

 M
or

e 
ev

id
en

ce
 is

 n
ee

de
d.

Pr
os

ta
te

 c
an

ce
r

1
C

an
ad

a 
[5

4]
T

he
 E

Q
-5

D
 is

 f
ai

rl
y 

re
sp

on
si

ve
 to

 c
ha

ng
es

 in
 h

ea
lth

 
st

at
us

, b
ot

h 
w

or
se

 a
nd

 b
et

te
r,

 to
 a

 s
im

ila
r 

de
gr

ee
. T

he
 

ar
ea

 u
nd

er
 th

e 
R

O
C

 c
ur

ve
 r

an
ge

d 
fr

om
 0

.6
2–

0.
66

 f
or

 
th

e 
gr

ou
p 

th
at

 g
ot

 w
or

se
 a

nd
 0

.6
5–

0.
67

 f
or

 th
e 

gr
ou

p 
th

at
 g

ot
 b

et
te

r 
at

 2
 m

on
th

s 
an

d 
12

 m
on

th
s 

af
te

r 
tr

ea
tm

en
t.

B
as

ed
 o

n 
th

e 
ar

ea
 u

nd
er

 
th

e 
R

O
C

 c
ur

ve
, t

he
 

E
Q

-5
D

 is
 r

es
po

ns
iv

e 
to

 
ch

an
ge

 in
 p

at
ie

nt
s 

w
ith

 
pr

os
ta

te
 c

an
ce

r.
 H

ow
ev

er
, 

th
er

e 
is

 n
o 

in
fo

rm
at

io
n 

on
 

ef
fe

ct
 s

iz
e.

 T
hu

s,
 

re
se

ar
ch

er
s 

sh
ou

ld
 

co
ns

id
er

 u
si

ng
 C

SM
s 

al
on

g 
w

ith
 E

Q
-5

D
.

B
re

as
t c

an
ce

r
3

N
et

he
rl

an
ds

 [
55

],
 

Si
ng

ap
or

e 
[5

6]
, 

st
ru

ct
ur

ed
 r

ev
ie

w
 [

15
]

T
he

 E
Q

-5
D

 w
as

 r
es

po
ns

iv
e 

in
 d

et
ec

tin
g 

m
od

er
at

e 
to

 
la

rg
e 

ch
an

ge
 in

 h
ea

lth
 s

ta
tu

s 
(b

ot
h 

de
te

ri
or

at
io

n 
an

d 
im

pr
ov

em
en

t)
 a

t 1
2 

m
on

th
 f

ol
lo

w
-u

p 
w

ith
 a

 S
R

M
 o

f 
−

0.
52

 a
nd

 0
.6

2 
re

sp
ec

tiv
el

y.
 T

he
 g

ro
up

s 
th

at
 r

ep
or

te
d 

sm
al

le
r 

ch
an

ge
s 

(d
et

er
io

ra
tio

n 
an

d 
im

pr
ov

em
en

t)
 a

t 

T
he

 E
Q

-5
D

 is
 r

es
po

ns
iv

e 
to

 m
od

er
at

e-
to

-l
ar

ge
 

ch
an

ge
 in

 p
at

ie
nt

s 
w

ith
 

br
ea

st
 c

an
ce

r.

Pharmacoeconomics. Author manuscript; available in PMC 2016 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Payakachat et al. Page 24

C
at

eg
or

y
C

on
di

ti
on

/D
is

ea
se

N
um

be
r 

of
 S

tu
di

es
St

ud
y 

L
oc

at
io

n
R

ep
or

te
d 

R
es

po
ns

iv
en

es
s

C
on

cl
us

io
na

fo
llo

w
-u

p 
ha

d 
an

 S
R

M
 o

f 
−

0.05 and 0.16 respectively
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55
].

 E
S 

of
 0

.5
2 

an
d 

0.
69

 w
er

e 
re

po
rt

ed
 f

or
 s

ub
je

ct
s 

th
at

 h
ad

 a
 c

ha
ng

e 
in

 p
er

fo
rm

an
ce

 s
ta

tu
s 

an
d 

qu
al

ity
 o

f 
lif

e 
re

sp
ec

tiv
el

y.
 [

56
].

 T
he

 E
S 

of
 th

e 
E

Q
-5

D
 f

or
 

pa
tie

nt
s 

w
ith

 h
ea

lth
 s

ta
tu

s 
ch

an
ge

s 
w

er
e 

in
 a

 
m

od
er

at
e 

m
ag

ni
tu

de
 [

15
].

L
iv

er
 m

et
as

ta
se

s
1

N
et

he
rl

an
ds

 [
57

]
T

he
 E

Q
-5

D
 w

as
 r

es
po

ns
iv

e 
to

 a
 m

od
er

at
e 

to
 la

rg
e 

ch
an

ge
 o

f 
he

al
th

 s
ta

tu
s 

af
te

r 
su

rg
er

y 
w

ith
 a

n 
E

S 
of

 
−

1.
33

 a
t 2

-w
ee

k 
an

d 
an

 E
S 

of
 −

0.
58

 a
t 3

-m
on

th
 

fo
llo

w
 u

p 
pe

ri
od

s.

T
he

 E
Q

-5
D

 is
 r

es
po

ns
iv

e 
to

 m
od

er
at

e-
to

-l
ar

ge
 

ch
an

ge
 in

 h
ea

lth
 s

ta
tu

s.
 I

t 
ca

n 
be

 u
se

d 
to

 m
ea

su
re

 
ch

an
ge

s 
in

 a
 s

ho
rt

-t
er

m
 

fo
llo

w
-u

p 
pe

ri
od

 u
p 

to
 3

 
m

on
th

s 
af

te
r 

su
rg

er
y 

in
 

th
is

 s
am

pl
e.

M
ul

tip
le

 m
ye

lo
m

a
1

N
or

w
ay

 [
58

]
T

he
 E

Q
-5

D
 w

as
 r

es
po

ns
iv

e 
to

 c
ha

ng
e 

in
 h

ea
lth

 s
ta

tu
s,

 
bo

th
 im

pr
ov

em
en

t (
SR

M
=

0.
43

) 
an

d 
de

te
ri

or
at

io
n 

(S
R

M
=

0.
45

),
 a

ft
er

 a
 3

-m
on

th
 f

ol
lo

w
-u

p 
pe

ri
od

.

T
he

 E
Q

-5
D

 is
 r

es
po

ns
iv

e 
to

 c
ha

ng
e 

in
 h

ea
lth

 s
ta

tu
s 

in
 th

is
 c

on
di

tio
n.

U
ri

na
ry

 D
is

or
de

rs
U

ri
na

ry
 in

co
nt

in
en

ce
1

Sy
st

em
at

ic
 r

ev
ie

w
 [

59
]

T
he

re
 w

as
 m

ix
ed

 e
vi

de
nc

e 
re

po
rt

ed
 in

 th
e 

sy
st

em
at

ic
 

re
vi

ew
 o

n 
E

Q
-5

D
 r

es
po

ns
iv

en
es

s.
 O

nl
y 

on
e 

ou
t o

f 
8 

st
ud

ie
s 

re
po

rt
ed

 S
R

M
 f

or
 th

e 
E

Q
-5

D
. T

he
 m

ag
ni

tu
de

 
w

as
 s

m
al

l (
SR

M
=

0.
26

) 
fo

r 
pa

tie
nt

s 
re

po
rt

in
g 

im
pr

ov
em

en
t a

t 5
-m

on
th

 f
ol

lo
w

 u
p.

 T
he

re
 w

er
e 

se
ve

ra
l C

SM
s 

us
ed

 a
cr

os
s 

di
ff

er
en

t s
tu

di
es

.

U
si

ng
 th

e 
E

Q
-5

D
 in

 
cl

in
ic

al
 tr

ia
ls

 f
or

 th
is

 
sa

m
pl

e 
sh

ou
ld

 b
e 

ac
co

m
pa

ni
ed

 w
ith

 
va

lid
at

ed
 C

SM
s.

 
R

es
po

ns
iv

en
es

s 
ev

id
en

ce
 

of
 th

e 
E

Q
-5

D
 is

 li
m

ite
d.

N
eu

ro
lo

gi
ca

l D
is

or
de

rs
D

em
en

tia
1

G
er

m
an

y 
[6

0]
T

he
 E

Q
-5

D
 w

as
 m

or
e 

re
sp

on
si

ve
 to

 p
at

ie
nt

s 
w

ith
 a

 
w

or
se

 h
ea

lth
 s

ta
tu

s 
at

 1
 y

ea
r 

fo
llo

w
-u

p 
(E

S=
0.

41
) 

th
an

 p
at

ie
nt

s 
re

po
rt

in
g 

be
tte

r 
he

al
th

 s
ta

tu
s 

at
 f

ol
lo

w
-

up
 (

E
S=

0.
12

) 
in

 p
eo

pl
e 

w
ith

 m
ild

-t
o-

m
od

er
at

e 
de

m
en

tia
.

T
he

 E
Q

-5
D

 is
 r

es
po

ns
iv

e 
to

 h
ea

lth
 s

ta
tu

s 
ch

an
ge

 in
 

th
is

 c
on

di
tio

n.

Pa
rk

in
so

n’
s 

di
se

as
e

3
M

ul
ti-

co
un

tr
y 

[6
1]

, 
Si

ng
ap

or
e 

[6
2]

, 
G

er
m

an
y 

&
 U

K
 [

63
]

N
o 

an
ch

or
 w

as
 u

se
d 

to
 e

va
lu

at
e 

re
sp

on
si

ve
ne

ss
 o

f 
th

e 
E

Q
-5

D
. A

ll 
th

re
e 

st
ud

ie
s 

ev
al

ua
te

d 
re

sp
on

si
ve

ne
ss

 
us

in
g 

ch
an

ge
s 

on
 th

e 
E

Q
-5

D
 in

de
x 

fr
om

 b
as

el
in

e 
to

 
th

e 
fo

llo
w

-u
p 

pe
ri

od
. T

he
 r

an
do

m
iz

ed
 tr

ia
l r

ep
or

te
d 

no
 c

ha
ng

e 
on

 th
e 

E
Q

-5
D

 s
co

re
s 

af
te

r 
3-

ye
ar

 f
ol

lo
w

 u
p 

pe
ri

od
 w

hi
le

 th
er

e 
w

as
 s

lig
ht

 im
pr

ov
em

en
t o

n 
C

SM
 

[6
1]

. H
ow

ev
er

, t
he

 im
pr

ov
em

en
t o

n 
C

SM
 d

id
 n

ot
 

re
ac

h 
st

at
is

tic
al

 s
ig

ni
fi

ca
nc

e.
 T

he
 o

th
er

 tw
o 

st
ud

ie
s 

w
er

e 
se

co
nd

ar
y 

an
al

ys
es

 o
f 

ex
is

tin
g 

da
ta

. B
ot

h 
st

ud
ie

s 
re

po
rt

ed
 th

at
 th

e 
E

Q
-5

D
 w

as
 r

es
po

ns
iv

e 
to

 
ch

an
ge

 o
ve

r 
a 

4-
ye

ar
 f

ol
lo

w
-u

p 
pe

ri
od

. H
ow

ev
er

, 
th

er
e 

w
as

 d
is

cr
ep

an
cy

 b
et

w
ee

n 
th

e 
E

S 
re

po
rt

ed
. T

he
 

st
ud

y 
fr

om
 S

in
ga

po
re

 r
ep

or
te

d 
a 

m
uc

h 
gr

ea
te

r 
E

S 
(E

S=
1.

06
) 

an
d 

a 
SR

M
 o

f 
0.

63
, c

om
pa

re
d 

to
 a

no
th

er
 

st
ud

y 
w

hi
ch

 r
ep

or
te

d 
an

 E
S 

of
 −

0.
19

 a
nd

 a
 S

R
M

 o
f 

−
0.

24
.

T
he

 e
vi

de
nc

e 
of

 
re

sp
on

si
ve

ne
ss

 o
f 

th
e 

E
Q

- 
5D

 f
or

 th
is

 c
on

di
tio

n 
is

 
m

ix
ed

 a
nd

 in
co

ns
is

te
nt

. 
A

lth
ou

gh
 o

ne
 s

tu
dy

 
re

po
rt

ed
 E

S 
of

 th
e 

E
Q

-5
D

 
in

 a
 la

rg
e 

m
ag

ni
tu

de
, t

he
 

st
ud

y 
sa

m
pl

e 
si

ze
 w

as
 

sm
al

l (
n=

31
) 

an
d 

th
ey

 d
id

 
no

t u
se

 a
ny

 e
xt

er
na

l 
an

ch
or

. D
if

fe
re

nt
 

po
pu

la
tio

n 
w

ei
gh

ts
 u

se
d 

su
ch

 a
s 

G
er

m
an

 v
s.

 U
K

 
co

ul
d 

re
su

lt 
in

 d
if

fe
re

nt
 

E
S.

 M
or

e 
re

se
ar

ch
 is

 
ne

ed
ed

 in
 th

is
 c

on
di

tio
n.

E
pi

le
ps

y
1

U
S 

[6
4]

T
he

 E
Q

-5
D

 is
 r

es
po

ns
iv

e 
to

 c
ha

ng
e 

in
 h

ea
lth

 s
ta

tu
s 

(2
-y

ea
r 

fo
llo

w
-u

p)
. T

he
 r

ep
or

te
d 

E
S 

us
in

g 
U

K
 a

nd
 

U
S 

w
ei

gh
ts

 w
as

 0
.3

5 
w

hi
le

 th
e 

SR
M

 w
as

 0
.3

0 
an

d 
0.

29
 r

es
pe

ct
iv

el
y.

T
he

 E
Q

-5
D

 is
 r

es
po

ns
iv

e 
to

 c
ha

ng
e 

in
 th

is
 

co
nd

iti
on

.

Pharmacoeconomics. Author manuscript; available in PMC 2016 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Payakachat et al. Page 25

C
at

eg
or

y
C

on
di

ti
on

/D
is

ea
se

N
um

be
r 

of
 S

tu
di

es
St

ud
y 

L
oc

at
io

n
R

ep
or

te
d 

R
es

po
ns

iv
en

es
s

C
on

cl
us

io
na

E
nd

oc
ri

ne
 S

ys
te

m
D

ia
be

te
s 

(T
yp

e 
2)

1
Sy

st
em

at
ic

 r
ev

ie
w

 [
65

]
R

es
po

ns
iv

en
es

s 
of

 th
e 

E
Q

-5
D

 w
as

 r
ep

or
te

d 
in

 7
 

st
ud

ie
s 

an
d 

ev
al

ua
te

d 
us

in
g 

va
ri

ou
s 

st
at

is
tic

al
 

an
al

ys
es

. S
ix

 s
tu

di
es

 s
ho

w
ed

 th
at

 th
e 

E
Q

-5
D

 w
as

 
re

sp
on

si
ve

 to
 tr

ea
tm

en
t a

nd
 h

ea
lth

 s
ta

tu
s 

ch
an

ge
. 

O
nl

y 
on

e 
st

ud
y 

in
ve

st
ig

at
in

g 
th

e 
lo

ng
-t

er
m

 
m

an
ag

em
en

t o
f 

di
ab

et
ic

 p
er

ip
he

ra
l n

eu
ro

pa
th

ic
 p

ai
n 

di
d 

no
t s

ee
 a

ny
 c

ha
ng

e 
on

 th
e 

E
Q

-5
D

 in
de

x.
 T

he
 

sy
st

em
at

ic
 r

ev
ie

w
 d

id
 n

ot
 r

ep
or

t E
S 

or
 S

R
M

 b
ut

 
co

nc
lu

de
d 

th
at

 th
e 

E
Q

-5
D

 is
 r

es
po

ns
iv

e 
fo

r 
pa

tie
nt

s 
w

ith
 ty

pe
 2

 d
ia

be
te

s 
ba

se
d 

on
 s

ig
ni

fi
ca

nt
 s

ta
tis

tic
al

 
ch

an
ge

s 
on

 E
Q

- 
5D

 h
ea

lth
 in

de
x 

ov
er

tim
e 

af
te

r 
tr

ea
tm

en
ts

.

T
he

 E
Q

-5
D

 is
 r

es
po

ns
iv

e 
to

 c
ha

ng
e 

in
 th

is
 

co
nd

iti
on

.

G
en

et
ic

 D
is

or
de

rs
Fr

ie
dr

ei
ch

’s
 a

ta
xi

a
1

U
K

 [
66

]
T

he
 E

S 
re

po
rt

ed
 in

 th
is

 s
tu

dy
 f

or
 th

e 
E

Q
-5

D
 w

as
 

sm
al

l (
E

S=
0.

13
) 

an
d 

in
si

gn
if

ic
an

t a
ft

er
 1

-y
ea

r 
fo

llo
w

 
up

.

E
vi

de
nc

e 
is

 in
su

ff
ic

ie
nt

 
fo

r 
re

sp
on

si
ve

ne
ss

 o
f 

th
e 

E
Q

-5
D

 in
 th

is
 r

ar
e 

co
nd

iti
on

.

Su
rg

er
y

B
ra

in
2

U
S 

[6
7]

, N
or

w
ay

 [
68

]
T

he
 s

tu
dy

 w
as

 c
on

du
ct

ed
 in

 p
at

ie
nt

s 
w

ith
 C

hi
ar

i I
 

(s
ub

oc
ci

pi
ta

l a
re

a)
, t

he
 E

S 
of

 th
e 

E
Q

-5
D

 w
as

 la
rg

e 
fo

r 
re

sp
on

de
rs

 (
im

pr
ov

em
en

t o
f 

he
al

th
 a

ft
er

 th
e 

su
rg

er
y)

 w
ith

 S
R

M
 o

f 
1.

78
 b

ut
 s

m
al

l f
or

 n
on

-
re

sp
on

de
r 

gr
ou

p 
w

ith
 S

R
M

 o
f 

0.
15

 [
67

].
 O

n 
th

e 
co

nt
ra

ry
, t

he
 s

tu
dy

 c
on

du
ct

ed
 f
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 p

at
ie

nt
s 

w
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m
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