
Vol.:(0123456789)

Applied Health Economics and Health Policy 
https://doi.org/10.1007/s40258-024-00919-8

REVIEW ARTICLE

The Short Form 6 Dimensions (SF‑6D): Development and Evolution

Clara Mukuria1   · Donna Rowen1 · Brendan Mulhern2 · Emily McDool1 · Samer Kharroubi3 · Jakob B. Bjorner4 · 
John E. Brazier1

Accepted: 10 September 2024 
© The Author(s) 2024

Abstract
This paper considers the development and evolution of the short-form 6 dimensions (SF-6D), a generic preference-
weighted measure consisting of a health classification with accompanying value set that was developed from one of the 
widest used health related quality of life measures, the SF-36 health survey. This enabled health state utility values to be 
directly generated from SF-36 and SF-12 data for a range of purposes, including to produce quality adjusted life years for 
use in economic evaluation of healthcare interventions across a range of different conditions and treatments. This paper 
considers the rationale for the development of the measure, the development process, performance and how the SF-6D has 
evolved since its conception. This includes the development of an updated version, SF-6D version 2 (SF-6Dv2), which 
was generated to deal with some criticisms of the first version, and now includes a standalone version for inclusion in 
studies without relying on use of SF-36 or SF-12. Valuation methods have also evolved, from standard gamble in-person 
interviews to online discrete choice experiment surveys. International work related to the SF-6Dv1 and SF-6Dv2 is con-
sidered. We also consider recommendations for use, highlighting key psychometric evidence and reimbursement agency 
recommendations.

Key Points for Decision Makers 

The Short form 6 dimensions (SF-6D) is a health clas-
sification system that was developed from profile generic 
measures of health-related quality of life, the SF-36 
health survey (SF-36) and SF-12 health survey (SF-
12), which enabled utilities to be generated from these 
measures.

An innovative approach was taken to develop the SF-6D, 
and this has evolved over time to reflect advances in gen-
erating new instruments and value sets which have been 
applied in the creation of SF-6D version 2 (SF-6Dv2) 
including a standalone version, the SF-6Dv2 health util-
ity survey.

There are now several SF-6D value sets available from 
different countries around the world and these are likely 
to increase.

and length of life [8]. QALYs are used in comparative 
analysis undertaken as part of cost effectiveness analysis 
(CEA) of healthcare interventions to inform decision mak-
ing [9].
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1  Introduction

The short-form 6 dimensions (SF-6D) is a health classi-
fication that was developed from the SF-36 health survey 
(SF-36, formerly referred to as short form 36), which is 
one of the most widely used health related quality of life 
(HRQoL) measures internationally (e.g. see Haraldstad 
et al. [1], Pequeno et al. [2] and Siette et al. [3]) [4–7]. 
The SF-6D has been valued to generate utilities that reflect 
members of the public’s preferences for health on the 
zero to one utility scale (dead to full health) where values 
below zero indicate a health state that is considered worse 
than being dead. The SF-6D utilities can then be combined 
with length of life to generate quality adjusted life years 
(QALYs), an overall metric reflecting both quality of life 
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The SF-6D enables utilities to be generated from any 
study that has used the SF-36 or SF-12 without new data 
collection or additional questionnaires. The SF-6D can be 
generated for all versions of the SF-36 and SF-12. This 
paper aims to describe the development of the SF-6D, how 
the SF-6D has evolved over time and to consider when the 
SF-6D and different versions should be used. This paper 
provides an important overview for both current and future 
users of the measures and those interpreting results from 
the measures across a range of different applications. In 
this paper, the first version is referred to as SF-6Dv1 to 
distinguish it from subsequent versions. The term SF-6D 
refers to both versions.

2 � Initial Development of the SF‑6Dv1

2.1 � Why was the SF‑6Dv1 Developed?

The SF-6Dv1 was developed from the SF-36v1 [4, 7]. 
The SF-36 is a profile measure that covers eight health 
domains: physical functioning, bodily pain, role limita-
tions which relate to physical health, role limitations 
related to emotional problems, mental health, social func-
tioning, energy/fatigue and general health perceptions 
[10]. In total, seven of the SF-36 domains are included 
in the SF-6D (role limitation domains are combined, and 
general health is excluded). The SF-36 and the related 
RAND-36 health survey 1.0 were initially developed in 
1990 drawing on evidence generated in the Medical Out-
come Study, a large-scale study of patients in the USA, 
which aimed to assess health care use and the health and 
wellbeing of participants [10, 11]. The two versions have 
the same domains and items, though item phrasing varies 
for some items and the measures are scored differently 
and were distributed by different organisations. We focus 
here on the SF-36.

The SF-36 was developed with a standard 4 week recall 
period and an acute 1 week recall period version [12] (a 
24-h recall period version is now also available). As a profile 
measure, the SF-36 provides a score for each of the eight 
health domains. Principal components analysis of the eight 
subscales from the SF-36 in different datasets indicated that 
a large proportion of the variation could be explained by two 
distinct physical and mental health components and there-
fore two component summary scores, physical and mental 
component summary scores (PCS and MCS), were devel-
oped which relied on weighted subscale scores [12, 13]. In 
scoring PCS and MCS, each subscale is weighted so that 
the resulting principal components capture the largest pos-
sible part of the subscale variation. Further, PCS and MCS 
were scored using T scores (mean = 50, standard deviation 

= 10) on the basis of the US general population in 2009. 
The SF-12, a shorter version of the SF-36 was also devel-
oped on the back of evidence that the precision of PCS and 
MCS could be maintained with fewer questions. The work 
to develop the SF-12 was based on identifying which items 
could be used to generate PCS and MCS scores that were 
similar to the scores from the SF-36 [12].

Evidence on the validity and reliability of the SF-36 has 
been shown in many different populations and much work 
was done to translate the measure into different languages 
[14, 15]. Many studies have found that PCS and MCS are 
sufficient for tracking changes in different groups [16]. This 
resulted in wide use of the SF-36 in clinical trials and obser-
vational studies. Therefore, an approach to generate utilities 
from it was desirable. While subscale and summary scores 
are useful in identifying whether the burden of poor HRQoL 
lies either at the specific domain level or whether it is physi-
cal, mental health or both, these scores are less useful for 
economic analyses for two reasons. The first is that although 
CEA to inform decision-making can potentially use a single 
domain or either PCS or MCS as the outcome measure, none 
of these single scores provide an overall single assessment 
of HRQoL [9]. Without a single overall score, it can be dif-
ficult to assess overall change, especially where there are 
simultaneous improvements and deteriorations for different 
domains. Secondly, the profile scores are not preference-
based therefore they do not provide information on which 
of the domains have the largest impact based on individuals’ 
preferences for use in QALY estimation. The SF-6Dv1 clas-
sification system was therefore developed to allow utilities 
to be generated to estimate QALYs. These utilities could 
then be generated for any dataset containing the SF-36 [4, 
7] or the SF-12 [5].

2.2 � Who Developed the SF‑6Dv1?

Development of the SF-6Dv1 was led by Prof John Brazier 
at the University of Sheffield and was initiated as a result 
of discussions with users of the SF-36 at meetings of the 
International Quality of Life Assessment Group (IQOLA) 
in the early 1990s [17]. The first attempt was undertaken as 
part of a PhD by Brazier with colleagues Tim Usherwood, 
Rosemary Harper and Kate Thomas at the University of 
Sheffield who provided advice on the design and conduct of 
the study. The final design, interviews and all analyses were 
undertaken by John Brazier [4]. This was a small-scale study 
using a convenience sample and provided a proof of concept 
that it was feasible to derive a preference-based measure 
from the SF-36. This resulted in a proposal to undertake a 
larger scale study using a representative sample of the UK 
population to provide the valuation data that was funded by 
GlaxoWelcome in 1999. Co-investigators included Jeniffer 
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Roberts and Mark Deverill, with advice from John Ware and 
Barbara Gandek at Tufts University [5, 7].

2.3 � How was the SF‑6Dv1 Developed?

The development of the SF-6Dv1 classification system and 
valuation is described in detail in Brazier et al. [7] and Bra-
zier and Roberts [5]. In brief, the aim was to identify a set 
of questions from SF-36v1 that were amenable to valuation. 
Selecting questions was necessary as it was not considered 
feasible or desirable to value all the questions. As the SF-
36v1 has more than one question for most of its domains, 
Brazier and colleagues proposed a set of criteria to inform 
the selection. The criteria included selecting: (1) only one 
item for closely related items to avoid redundancy; (2) 
where possible, negatively phrased items instead of posi-
tively phrased ones as they were more relevant in the context 
of health care services, which are designed to reduce the 
negative impact of ill health; and (3) items that were most 
preferred by people (where this was available) drawing from 
evidence on international translation work undertaken for 
the SF-36v1. The item selection process was also informed 
by the factor analysis that was used to develop the SF-12v1 
and this helped to identify how each item contributed to 
each domain [18].

The SF-36v1 has one domain related to general health 
perception which was not included in the SF-6D as it was 
considered ‘illogical’ to include this in a classifier aimed 
at generating preferences for the components that make up 
overall health [4]. Initial work used 20 items from the SF-
36v1 to construct a health classification [4] but the final 
version of SF-6Dv1 used 11 items, 8 that were drawn from 
the SF-12v1, with an additional 3 from the SF-36v1. The six 
dimensions included questions covering physical function-
ing (combining three questions to cover the severity range 
of questions in this dimension), role limitation (combined 
two items related to physical and emotional health), mental 
health (combining two items for depression and anxiety), 
social functioning, pain and energy/fatigue(each covered 
by one item) [7]. Some of the questions in SF-36v1 (and 
SF-12v1) related to mental health, social functioning and 
vitality had six response levels including ‘a good bit of the 
time’ which was not included in the classifier. Instead, these 
responses were reallocated randomly to adjacent levels. The 
SF-6Dv1 classifier response levels ranged from four to six 
and combined with the dimensions, describes 18,000 health 
states. Individuals who have completed all 11 questions from 
the SF-36v1 can be assigned to the SF-6Dv1 classifier.

2.4 � How was the SF‑6Dv1 Valued?

The valuation survey of SF-6Dv1 in the United Kingdom 
(UK) selected 49 health states out of 18,000 using an 

orthogonal array which was the minimum number required 
to enable an additive model to be estimated to enable the 
generation of utilities for all 18,000 SF-6Dv1 health states. 
An additional 200 states were selected across mild, mod-
erate and severe states using a stratified sampling method 
to enable the estimation of more complex models [7]. In 
an interviewer-administered exercise, respondents ranked 
five health states along with the worst state and immediate 
death. This was followed by valuation of the five intermedi-
ate states using standard gamble (SG) where participants 
were asked to choose between the certain prospect of living 
in the state or the uncertain prospect of the best state defined 
by the SF-6D or the worst state using props developed at 
McMaster [19]. The probability in the uncertain prospect 
was varied using a ping-pong approach (high probability 
followed by low then high) until the respondent was indiffer-
ent between the certain and uncertain prospect. Separately, 
the worst state was valued against “immediate death” with 
the SG task depending on whether the respondent thought 
the worst state was better or worse than dead. This final 
step allowed the five states to be placed on the dead to full 
health QALY scale. There were 836 interviews conducted 
in a nationally representative sample for age and sex but 
225 were excluded for either failing to value the worst state, 
failing to value more than two or more states or valuing all 
the states the same. Additive models with interactions were 
assessed using ordinary least squares (OLS) and random 
or fixed effects models to account for multiple responses 
for each individual. Mean level models were also estimated.

The recommended model restricted the constant to one and 
used the mean level model estimates [7]. This model had logi-
cal inconsistencies for some of the dimensions, meaning that 
as health deteriorated utility increased. This created issues for 
use in decision making, and subsequently a revised model was 
recommended for use that was logically consistent, meaning 
that as health deteriorated utility did not increase [5]. The final 
value set ranged from 0.301 to 1, with no values considered 
to be worse than dead. This value set enables SF-6Dv1 utili-
ties to be generated from SF-36v1 (any recall period) where 
there is no missing data for the questions used to generate the 
classifier.

2.5 � How was the SF‑6Dv1 Made Available?

SF-6Dv1 was licensed both by QualityMetric and University 
of Sheffield where the SF-6Dv1 was free for non-commer-
cial use (including academic, publicly funded healthcare sys-
tems and not-for-profit organisations) with a cost payable for 
commercial use (note that licensing requests to use SF-6D 
are now only made via QualityMetric, see Sect. 5.3).
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3 � Evolution of the SF‑6D

3.1 � Estimating SF‑6Dv1 from SF‑12

SF-6Dv1 was initially developed from the SF-36v1. How-
ever, the SF-12v1 was also available and it had the added 
advantage of being brief without substantial loss of infor-
mation compared with the SF-36v1 [20]. It was therefore 
considered useful to consider an approach to generate utility 
values from the SF-12v1. Similar steps to those applied to 
the SF-36v1 were applied to the SF-12v1, i.e. the devel-
opment of a classification system, valuation of a subset of 
health states and then generation of utility values for the 
whole measure [5]. Using this approach, a new version of 
the SF-6Dv1 referred to as SF-6Dv1 (SF-12) was developed 
and published in 2004 [5]. It has the same dimensions as 
SF-6Dv1 and draws on seven items from SF-12v1 which are 
also in the SF-6Dv1, and it defines 7500 states. The dimen-
sions were the same across the two versions, but physical 
functioning and pain were simplified in SF6Dv1 (SF-12) 
with two physical functioning items used instead of the three 
used from the SF-36, and one level of pain was removed 
(pain that does not interfere with your normal work). Given 
the overlap between SF-6Dv1 and SF-6Dv1 (SF-12), the 
same valuation survey was used with a subset of the states 
(241) used to model the results for SF-6Dv1 (SF-12). Mean 
level models were estimated. There were logical inconsisten-
cies, and these were removed by combining adjacent levels. 
The SF-6Dv1 (SF-12) coefficients were larger than the SF-
6Dv1 coefficients for all dimensions apart from for physical 
functioning and pain [5].

3.2 � Modifications to Align with Developments 
in the SF‑36

The SF-36v1 was revised in 1998 to improve the measure 
following evidence from early use of the measures [20]. 
Development of the new version, the SF-36v2, included 
reduction of response levels from six to five for items which 
included ‘a good bit of the time’ which was dropped, and 
an increase in response levels for items in two domains 
(role physical and role emotional) from two to five. Similar 
changes were implemented in the SF-12 to generate SF-
12v2. Users of SF-36v2 (and the related SF-12v2) were still 
interested in generating SF-6D utilities. The main adjust-
ment needed to score the SF-6Dv1 from the SF-36v2 or SF-
12v2 is the collapsing of the five response categories for role 
physical and role emotional into two levels. Five response 
levels were already in use for the SF-6Dv1 classifier with 
random reallocation to adjacent levels for items that included 
‘a good bit of the time’. This allows SF-6Dv1 utilities to be 
generated for all versions of SF-36 and SF-12.

3.3 � Generating SF‑6Dv1 When Data is Missing 
in SF‑36v1 or SF‑12v1

Since SF-6D requires responses to a subset of SF-36 or 
SF-12 items, it can be generated when there are missing 
responses to other items outside of this subset. The general 
principle for handling missing data for the SF-6Dv1 is that 
missing data can be allowed for an item, if the item response 
in the particular situation has no impact on the overall score. 
For example, in the physical functioning dimension where 
there are three items, if the response to the item PF10 (‘bath-
ing and dressing yourself’) is 1 (‘yes, limited a lot’) the over-
all physical function dimension score will be 5 regardless 
of the response to the two other physical functioning items. 
Thus, for this particular situation, these two items can be 
allowed to be missing.

3.4 � Developments in Valuation—Bayesian 
Approaches

Health state values pose a significant challenge for conven-
tional statistical modelling procedures owing to their nature, 
namely: skewed, truncated, non-continuous and hierarchical. 
While attempts to model these data have shown some suc-
cess with instruments including EQ-5D, SF-6D, and Health 
Utilities Index 2 (HUI2) [7, 21, 22], concerns persisted 
regarding the size of prediction errors. More specifically, 
SF-6Dv1 exhibits non-monotonicity, where certain better 
states are assigned lower values than worse ones, alongside 
systematic patterns in prediction errors, including overes-
timation of poor health state values and underestimation 
of good health state values. Moreover, these models have 
limitations in capturing the effects of covariates on health 
state values.

Traditionally, the conventional statistical models used 
in previous analyses have been frequentist. An alternative 
to modelling health state valuation data is a nonparametric 
Bayesian approach. This approach offers enhanced flexibility 
and realistic inference compared with standard frequentist 
models in addition to being more flexible in capturing of 
covariate effects. Kharroubi et al. [23–25] introduced a non-
parametric Bayesian model to model SG data generated in 
previous studies, notably applied to UK SF-6Dv1 resulting 
in a different SF-6Dv1 UK value set [25]. The differences 
between non-parametric Bayesian and parametric frequentist 
models are potentially important. For the UK SF-6Dv1, the 
differences in average health state values between the two 
models ranged from 0.01 for the mildest state through to 
0.25 for the worst health state, with an average of 0.11 aver-
aged across the 249 states that were valued [25]. This Bayes-
ian model has been applied to other health state measures 
including HUI2 [26] and EQ-5D [27].
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3.5 � SF‑6Dv1 International Developments

SF-36 and SF-12 are used internationally and differences 
between countries mean that it is necessary to generate pref-
erences that are population specific. Many health technol-
ogy assessment (HTA) agencies recommend the use of value 
sets using the preferences of their country population [28]. 
Therefore, utilities for the SF-6Dv1 have been generated for 
countries other than the UK. Furthermore, SF-6D value sets 
are accepted by a number of reimbursement agencies around 
the world [29, 30].

The UK value set for the SF-6Dv1 has been highly influ-
ential, and the SG valuation approach has also been used to 
estimate country specific value sets across three continents. 
This includes Asian value sets in China (Hong Kong) [31], 
Japan [32] and Lebanon [33], European value sets in Por-
tugal [34] and Spain [35, 36], and a South American value 
set in Brazil [37].

The SG valuation method, used for the SF-6Dv1, is often 
regarded as being theoretically superior as a health state valu-
ation method owing to its basis in expected utility theory, but 
has been criticised for a number of reasons including practi-
cal concerns (see [9] for an overview). These include con-
cerns about respondent understanding of the tasks owing to 
the complexity of the iterative probability trade-off. Another 
key feature of SG value sets is the relatively mild values 
assigned to poor health states as a result of respondent risk 
aversion. The valuation task also required a 2-stage chained 
process with states being valued against full health and the 
worst state, followed by valuation of the worst state in com-
parison with both full health and dead. It has been suggested 
that this increases the likelihood of higher values owing 
to risk aversion. In recent years the use of discrete choice 
experiment (DCE) methods has increased in popularity [38, 
39], and three SF-6Dv1 value sets using DCE approaches 
have been developed in Australia [40], the Netherlands [41] 
and the USA [42]. Other methods, including a probability 
lottery equivalent adaptation of SG [36], have also been used 
to develop a Spanish SF-6Dv1 (SF-12) value set [35].

There has been more variation in the modelling 
approaches used in international studies [39], including 
exploration of an inverse probability weighting technique 
[43]. Bayesian modelling approaches have also been applied 
for other countries including China (Hong Kong) [25], Japan 
[32] and Lebanon [44]. Bayesian modelling has also been 
extended to handle combined datasets such, as UK/China, 
UK/Japan and UK/Lebanon SF-6D data [45–47], incorporat-
ing richer structures for covariate effects. The objective of 
combining datasets is to demonstrate a powerful approach 
for analysing data from two distinct nationalities or ethnic 
groups, aiming to discern and potentially estimate underly-
ing utility functions more efficiently. A key innovation in 
this analysis involves utilizing the covariate framework of 

a Bayesian model to represent the differences between the 
two countries. This approach offers dual benefits. Firstly, in 
scenarios where ample data from both countries are avail-
able, the Bayesian model recognizes the primary differences 
in how individuals from each country value health [45, 46]. 
Secondly, in situations where one country has plenty of data 
while the other country’s data are limited, a combined analy-
sis may yield more accurate estimations of the latter’s popu-
lation utility functioning compared with separate analyses 
[47]. By leveraging insights from the first country, this anal-
ysis enables us to reduce sample sizes in the second country, 
achieving comparable accuracy to that of a full-scale study. 
This approach will be hugely important in countries with 
smaller settings and/or low- and middle-income countries 
(LMICs) lacking the capacity to conduct large-scale evalua-
tion exercises, thus facilitating the development of localized 
value sets [47].

4 � SF‑6D Version 2 (SF‑6Dv2)

4.1 � Rationale for Development

The SF-6Dv1 has received criticism on the basis of both 
the classification system and valuation technique. It has 
been argued that there is ambiguity around the ordering of 
severity levels in the physical functioning dimension, includ-
ing ‘a lot’ of limitations in moderate activities and ‘a little’ 
limitation in bathing and dressing [7]. The role dimension 
has also raised concerns owing to the ‘floor effect’ whereby 
a high proportion of individuals report the lowest severity 
level [48] and owing to insensitivity as a result of four levels 
being associated with only two unique utility decrements 
[6]. Additionally, the vitality dimension is positively framed 
while the other dimensions are negatively framed and there 
are concerns that this contrast in framing may have caused 
confusion amongst participants in valuation studies [6].

As described in Sect. 3.5, concerns have been raised 
about the valuation methods utilised for the SF-6Dv1 which 
led to issues with the estimated range of values. The UK 
value set in particular suffered from high values for severe 
health states. In the value set, some adjacent severity lev-
els were combined for some dimensions to have the same 
utility decrement to avoid a logical inconsistency in health 
state values, and this resulted in a reduced number of utility 
values and decreasing sensitivity [9, 49].

4.2 � SF‑6Dv2 Classification

To address the concerns with SF-6Dv1 that were outlined 
above, a new revised version of SF-6D, the SF-6Dv2, was 
developed from the SF-36v2 and published in 2020 [6]. 
The SF-6Dv2 classification system was based on new 
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psychometric analyses of two data sets: a large inpatient 
sample, the Health Outcome Data Repository (n = 49,029) 
recently discharged hospital patients [50] and an interna-
tional sample from four countries (UK, Canada, Australia 
and USA), the multi instrument comparison dataset (n = 
5331) of ‘healthy public’ respondents and respondents with 
a range of self-reported health conditions [51].

The analyses for the SF-6Dv2 used 30 items to identify 
the best possible classification system (excluding items on 
general health perception and health transition) [6]. Explora-
tory and confirmatory factor analyses identified a 6-factor 
model with factors similar to the six dimensions identified 
for the SF-6Dv1: physical functioning, role limitations, pain, 
vitality, social functioning and mental health. Positively for-
mulated items for vitality and mental health (e.g. full of life 
and happy) were excluded from this model since these items 
tended to form their own factor.

Rasch model analyses were used to evaluate item fit, item 
measurement properties, and differential item functioning. 
Results from these analyses were used to inform item selec-
tion and development of the classification system. The items 
selected included three items on physical functioning (vigor-
ous activities, moderate activities and bathing and dressing), 
two items on role limitations (accomplishing less owing to 
either physical or emotional health problems), one item on 
pain (severity of bodily pain), one item on vitality (worn 
out), one item on social functioning (limitations in social 
activities) and two items on mental health (depressed and 
very nervous). For the dimensions with one item (pain, 
vitality and social functioning), the classification system is 
based directly on the item response categories. For dimen-
sions with two items, the classification is based on the item 
with the worst score [for example, if a person answers being 
very nervous ‘a little of the time’ (2) and depressed ‘most 
of the time’ (4), the overall mental health score is 4]. For 
the physical functioning dimension, where 64 response 
combinations are possible (27 if missing responses are not 
allowed), results from Rasch model analyses were used to 
assign results into five easily interpretable categories (see 
Table 1) [6].

The final SF-6Dv2 classification system is presented 
in Table 1 and compared with SF-6Dv1. Generally, the 
SF-6Dv2 classification system is more concisely worded 
than SF-6Dv1 and all items are formulated negatively. For 
physical functioning, the number of levels is reduced from 
six to five, since Rasch analysis showed that one SF-6Dv1 
category (5: health limits you a little in bathing and dress-
ing) overlapped with another category (4: health limits you 
a lot in moderate activities). For role limitations, the four 
SF-6Dv1 categories are expanded to five categories with a 
clearer rank order. In the social functioning dimension, cat-
egories are slightly simplified, but otherwise unchanged. The 
pain dimension has changed from interference to severity. 

For the mental health dimension, the indicator of anxiety 
has changed from tense to very nervous and the indicator 
for depression has changed from downhearted and low to 
depressed. Finally, the vitality dimension has changed from 
positively worded energy to worn out.

4.3 � Valuation Approaches and Value Set 
Development

The UK value set was published alongside the updated clas-
sification system, and used a protocol based on 360 DCE 
tasks including a duration attribute presented as both health 
state pairs (n = 300), and triplets including two health states, 
and a third ‘immediate death’ option (n = 60) [49]. Data 
were collected online from 3014 respondents who were rep-
resentative of the UK population in age and sex in 2015. The 
UK value set produced using the protocol ranges from 1 (for 
the best health state) to − 0.574 (for the worst), with 15.2% 
of health states valued as worse than dead (below 0).

Other value sets for the SF-6Dv2 have been developed 
internationally using a variety of preference elicitation 
approaches, and value sets for the SF-6Dv2 continue to be 
produced worldwide (Table 2 provides a summary). The 
UK DCE protocol has been used in Australia [52] from 
3001 respondents which resulted in a wider range than the 
UK value set (1 to − 0.685, with 20% worse than dead). A 
value set for Iran has also been published using the protocol 
[53], and ranges from 1 to − 0.796. Across all three value 
sets using the protocol, pain has the largest overall decre-
ment (from best to worst level) followed by mental health, 
physical functioning and social functioning. Vitality and role 
functioning have the smallest overall decrements, but the 
order differs between countries.

A series of studies to produce value sets using a variety 
of approaches have been conducted in mainland China. Wu 
et al. [54] used both DCE with a duration attribute and time 
trade-off (TTO) to value SF-6Dv2 in a general population 
sample in mainland China and recommend the value set 
derived from the TTO data as although both methods per-
formed well, there were logical inconsistencies in the DCE 
data. The same team also estimated SF-6Dv2 values using 
Best Worst Scaling (BWS) methods [55].

The original DCE valuation protocol has generated value 
sets with face validity. One criticism of the protocol is that 
the DCE triplet tasks were not generated using an estab-
lished DCE design method but were selected by the research 
team from the pool of 300 choice set pairs on the basis of 
the severity of the health states. To rectify this, an updated 
protocol has been developed that uses an established DCE 
design approach to generate three blocks of tasks. These 
include a ‘core’ set of 304 choice set pairs (design 1), 76 
choice set pairs including health states that are commonly 
experienced in the general population (design 2), and 76 
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triplets choice sets including health states and immediate 
death. This has been used to develop a US value set for the 
SF-6Dv2 [56]. Other SF-6Dv2 value set studies using the 
protocol are expected to emerge over time.

In New Zealand, an adaptive DCE approach [poten-
tially all pairwise RanKings of all possible alternatives 
(PAPRIKA)] has been used to estimate an SF-6Dv2 value 
set [57]. A number of studies have also explored valuation 
of the SF-6Dv2 using different valuation methods in specific 
populations. For example, Dufresne et al. [58] used both 
DCE and TTO approaches to estimate values for a popula-
tion group with food allergies. Toure et al. [59] use DCE and 
TTO to estimate value sets for samples of people with breast 
and colorectal cancer. Kouakou et al. [60] also use DCE and 

TTO approaches, and in addition generate willingness to pay 
estimates using contingent valuation and DCE for a general 
public sample in Quebec, Canada.

4.4 � Comparing SF‑6Dv1 and SF‑6Dv2

Differences in the two classification systems are set out in 
Sect. 4.2. With variation in the number of levels in some 
dimensions (physical functioning and role limitation), the 
SF-6Dv1 describes 18,000 health states, whereas the SF-
6Dv2 describes 18,750. As may be expected, there is evi-
dence of strong correlations between the dimensions of the 
SF-6Dv1 and SF-6Dv2 [61]. The two classification systems 

Table 1   Comparison of SF-6Dv2 and SF-6D health classification system

Permission to use the measures should be obtained from QualityMetric
SF-6Dv1 short form 6 dimensions version 1, SF-6Dv2 short form 6 dimensions version 2

SF-6Dv2 SF-6Dv1

Physical
functioning

1. Limited in vigorous activities not at all
2. Limited in vigorous activities a little
3. Limited in moderate activities a little
4. Limited in moderate activities a lot
5. Limited in bathing and dressing a lot

1. Your health does not limit you in vigorous activities
2. Your health limits you a little in vigorous activities
3. Your health limits you a little in moderate activities
4. Your health limits you a lot in moderate activities
5. Your health limits you a little in bathing and dressing
6. Your health limits you a lot in bathing and dressing

Role limitations 1. Accomplish less than you would like none of the time
2. Accomplish less than you would like a little of the time
3. Accomplish less than you would like some of the time
4. Accomplish less than you would like most of the time
5. Accomplish less than you would like all of the time

1. No problems with your work or other daily activities as a 
result of your physical health or any emotional problems

2. Limited in the kind of work or other activities as a result of 
your physical health

3. Accomplish less than you would like as a result of emotional 
problems

4. Limited in the kind of work or other activities as a result of 
your physical health and accomplish less than you would like 
as a result of emotional problems

Social functioning 1. Social activities are limited none of the time
2. Social activities are limited a little of the time
3. Social activities are limited some of the time
4. Social activities are limited most of the time
5. Social activities are limited all of the time

1. Your health limits your social activities none of the time
2. Your health limits your social activities a little of the time
3. Your health limits your social activities some of the time
4. Your health limits your social activities most of the time
5. Your health limits your social activities all of the time

Pain 1. No pain
2. Very mild pain
3. Mild pain
4. Moderate pain
5. Severe pain
6. Very severe pain

1. You have no pain
2. You have pain but it does not interfere with your normal work
3. You have pain that interferes with your normal work a little 

bit
4. You have pain that interferes with your normal work moder-

ately
5. You have pain that interferes with your normal work quite a 

bit
6. You have pain that interferes with your normal work severely

Mental health 1. Depressed or very nervous none of the time
2. Depressed or very nervous a little of the time
3. Depressed or very nervous some of the time
4. Depressed or very nervous most of the time
5. Depressed or very nervous all of the time

1. You feel tense or downhearted and low none of the time
2. You feel tense or downhearted and low a little of the time
3. You feel tense or downhearted and low some of the time
4. You feel tense or downhearted and low most of the time
5. You feel tense or downhearted and low all of the time

Vitality 1. Worn out none of the time
2. Worn out a little of the time
3. Worn out some of the time
4. Worn out most of the time
5. Worn out all of the time

1. You have a lot of energy all of the time
2. You have a lot of energy most of the time
3. You have a lot of energy some of the time
4. You have a lot of energy a little of the time
5. You have a lot of energy none of the time
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have been found to lead to variation in the described levels 
of impairment, particularly for vitality and role limitations 
where considerable changes were made; in a large cross-
country sample, the SF-6Dv2 role dimension is found to 
be less likely to suffer from floor effects, relative to the SF-
6Dv1, while the SF-6Dv2 attracts a higher proportion of 
‘best’ level responses in the vitality dimension [62]. There 
are also differences in possible utility values generated by 
the measures; for the UK, the SF-6Dv2 utility values range 
from − 0.574 to 1 whereas the SF-6Dv1 values range from 
0.301 to 1 [5, 49]. A comparison of the psychometric perfor-
mance of the two versions in the UK findings show that the 
SF-6Dv2 successfully discriminates between patient groups 
and in some conditions, the SF-6Dv2 outperforms the SF-
6Dv1 (e.g. diabetes, arthritis) [61] and research is expected 
to emerge as SF-6Dv2 gains further use.

4.5 � Research Developments

4.5.1 � Standalone SF‑6Dv2

The SF-6D was not designed to be completed as a stan-
dalone measure. However, there has been continued inter-
est from users for an option to use the classifier rather 
than either the SF-36 or SF-12. The development of the 
SF-6Dv2 classification system prompted the develop-
ment of a six-item short form, the SF-6Dv2 health util-
ity survey (SF-6Dv2 HUS) from which the SF-6Dv2 can 
be scored [63]. This form was developed and evaluated 
using think-aloud and cognitive debriefing interviews of 

two survey forms: form A used a question and response 
format (e.g. for bodily pain, the question was ‘during the 
past 4 weeks, how much bodily pain have you had?’ with 
responses: ‘none’, ‘very mild pain’, ‘mild pain’, ‘moder-
ate pain’, ‘severe pain’ and ‘very severe pain’). Form B 
used a heading and five or six statements for each dimen-
sion describing the health levels (e.g. for bodily pain, the 
heading was ‘pain in the past 4 weeks’ and the statements 
were: ‘you had no bodily pain’, ‘you had very mild bod-
ily pain’, ‘you had mild bodily pain’, ‘you had moderate 
bodily pain’, ‘you had severe bodily pain’ and ‘you had 
very severe bodily pain’). Participants were randomized to 
answer either form A or form B first followed by the other 
form. Generally, participants evaluated both forms as easy 
to answer, but preferred form A. In separate evaluations 
of each dimension, participants liked elements of the form 
B physical functioning dimension, so these elements were 
included in the final form [63].

This is an important update as it allows for SF-6Dv2 
values to be calculated when only utilities, and not the full 
SF-36 or SF-12 scores, are required, therefore reducing 
the response burden on patients. The SF-6Dv2 HUS has 
been translated into 20 languages and further languages 
are expected.

Two studies have explored the consistency of responses 
to different versions of the SF-6Dv2. Poder et al. [64] 
tested three versions of the SF-6Dv2 (derived from the 
SF-36, a version with 10 questions, and another with 
six questions) and found relatively good consistency 
in respondents’ answers. Ameri et al. [65] found some 

Table 2   SF-6Dv1 and SF-6Dv2 general population country and region-specific value sets

SF-6Dv1 6Dv2 short form 6 dimensions version 1, SF-6Dv2 short form 6 dimensions version 2, DCE discrete choice experiment, DCE 
(PAPRIKA) discrete choice experiment (potentially all pairwise rankings of all possible alternatives), SG standard gamble, PLE probability lot-
tery equivalent

Country SF-6Dv1 SF-6Dv2

Value set reference Method Value set reference Method

Australia Norman et al. [103] DCE Mulhern et al. [52] DCE
Brazil Cruz et al. [37] SG
Canada Kouakou et al. [60] (Quebec) DCE and TTO
China Lam et al. [31] (Hong Kong) SG Wu et al. [54] TTO, DCE, BWS
Iran Darroudi et al. [53] DCE
Japan Brazier et al. [32] SG
Lebanon Kharroubi et al. [33] SG
Netherlands Jonker et al. [41] (SF-12 version) DCE
New Zealand Sullivan et al. [57] DCE (PAPRIKA)
Portugal Ferreira et al. [34] SG
Spain Martínez‑Pérez [35] (SF-12 version) PLE
United Kingdom Brazier and Roberts [5]

Kharroubi et al. [23]
SG Mulhern et al. [49] DCE

USA Craig et al. [42] DCE
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evidence of differences based on the version used in a 
breast cancer population, leading to small differences in 
values. This is useful evidence given the development of 
the standalone version, but it should be noted that these 
studies did not use the licenced version developed by 
Broderick et al. [63].

4.5.2 � Estimating SF‑6Dv2 Values from the SF‑12

Currently the SF-6Dv2 cannot be generated using SF-12 
data since some of the items required to generate responses 
for the SF-6Dv2 classification are not included in the 
SF-12. This is recognised as a limitation, and therefore 
research is ongoing to enable the prediction of SF-6Dv2 
scores from SF-12 through the use of statistical approaches 
to mapping.

5 � Recommendations for Use

5.1 � Where and When to Use SF‑6D?

The SF-36 and SF-12 are widely used with evidence of 
validity in different populations (see Sect. 5.2). This offers 
the opportunity for SF-6D to be used in those contexts for 
both the 4 week and 1 week recall period versions. How-
ever, given that the SF-6D uses only a subset of SF-36 or 
SF-12 items, direct evidence of the psychometric properties 
of whichever version of the SF-6D is used is useful to sup-
port validity of use in different populations. Where possible, 
drawing on evidence from systematic reviews across several 

studies on psychometric performance of the SF-6D in popu-
lations of interest is recommended rather than relying on 
single studies [66].

The version of the SF-36 or SF-12 that is used will deter-
mine which version of the SF-6D is appropriate. SF-6Dv1 
can be generated from the SF-36 or SF-12 version 1 and 2 
(Fig. 1). SF-6Dv2 can be generated from SF-36v2 or SF-
6Dv2 HUS. Given the improvements made in developing the 
SF-6Dv2, it is recommended that users of the SF-36v2 gen-
erate SF-6Dv2 utilities where possible, e.g. in the UK where 
value sets are available for both SF-6D versions. Future work 
will aim to enable different versions to be linked so that 
current and previous SF-36 or SF-12 data can be used to 
generate similar versions of the SF-6D.

The use of SF-6Dv1 and SF-6Dv2 as a classification 
system directly, rather than obtaining this information by 
administering SF-36 or SF-12 is possible, with the SF-6Dv2 
HUS developed and tested formally [63]. The decision of 
whether to collect data using the classification system or 
SF-12 or SF-36 data should take into account both response 
burden and whether the wider level of information generated 
from instead using SF-36 or SF-12 over the classification 
system is advantageous.

The availability of country-specific value sets may also 
determine which version of SF-6D to use. There are more 
official value sets available for SF-6Dv1 (n = 9) than SF-
6Dv2 (n = 5) (Table 2) but more SF-6Dv2 value sets are 
expected over time. The SF-6Dv2 valuation protocol uses 
DCE which can be implemented online which may increase 
the generation of SF-6Dv2 value sets as it is more cost 
effective to undertake valuation surveys online rather than 
in person.

Fig. 1   Selecting the SF-6D version
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In the context of CEA, different HTA/reimbursement 
agencies may recommend different generic preference-
based measures. The SF-6D is named as an example of a 
preference-based measure for use in 11 of 14 guidelines 
that recommend the use of QALYs without recommending 
specific measures [29]. In England and Wales, the recom-
mended measure is the EQ-5D but where this is not shown to 
be psychometrically valid, the alternative would be to use a 
valid generic preference-based measure such as SF-6D [67].

5.2 � Psychometric Validity of SF‑6D

Generic measures, such as SF-6D (and the SF-36 or SF-12 
that it is derived from) are necessarily restricted to core 
dimensions of HRQoL that may apply across different health 
conditions to enable wide use and comparability. Generic 
measures are designed to assess HRQoL either directly (e.g. 
pain), or indirectly (e.g. the impact of pain on role function-
ing). Psychometric assessment of the measures is important 
as it ensures that the measures are relevant in the popula-
tions that they are used in terms of face validity for patients, 
content that reflects the impact of conditions and/or inter-
ventions, and the ability to detect differences in groups with 
known differences or over time where change has occurred 
[68]. When assessing condition-specific measures, there may 
sometimes be gold standard measures or objective assess-
ments against which measures can be assessed but this is not 
the case for generic measures. There is also no gold stand-
ard for subjective health. For preference-based measures, 
there is an added level of complexity as preferences come 
from members of the public and there is no gold standard 
against which to assess the resultant utilities. Therefore we 
use psychometric assessment to support hypotheses about 
how utilities would be expected to differ in terms of the 
ability to distinguish between groups with known differences 
and show responsiveness which are important for CEA [68].

Evidence on SF-36/SF-12 from systematic reviews may 
be used to assess where the content of the measures has been 
found to be valid, which is a useful starting point for iden-
tifying where SF-6D could be valid. However, the general-
izability of evidence on SF-36/SF-12 is limited given that 
SF-6D only uses a subset of these items and is scored using 
preferences. Given the extremely wide use of SF-36/SF-12, 
it is not possible to review all the available evidence for 
these measures. We recommend that users who wish to use 
the SF-6D identify or conduct systematic literature reviews 
to assess the validity of these measures in their target popu-
lations. For example, there is evidence of the validity of the 
SF-36 and/or SF-12 in different physical health populations 
e.g. breast cancer [69], prostate cancer [70], traumatic brain 
injury [71], rheumatoid arthritis [72], systemic lupus erythe-
matosus [73], ulcerative colitis [74], hip and knee disorders 

[75] and haemophilia [76]. SF-36 has also been found to be 
valid in mental health populations e.g. in an alcohol depend-
ent population [77] and for depression and anxiety [78]. 
However, systematic reviews have found mixed evidence in 
some populations e.g. stroke [79], hearing loss [80], vision 
loss [81], schizophrenia [82] and personality disorders [83].

As with the SF-36/SF-12, it is not possible to review all 
the evidence related to SF-6D (mostly SF-6Dv1) and other 
measures in the context of this paper. Here we highlight 
evidence from a review of reviews [84] for SF-6Dv1 and 
emerging papers for SF-6Dv2, the latter based on a brief 
scoping review undertaken for this manuscript in March 
2024.

In their review of reviews on the psychometric perfor-
mance of generic preference-based measures across different 
conditions, Finch et al. [84] found 30 systematic reviews 
some of which included SF-6Dv1 (n = 12). SF-6Dv1 showed 
evidence of being valid for urinary incontinence, visual dis-
orders and depression but was mixed for diabetes and spi-
nal cord injury in terms of known group validity. However, 
there was evidence of responsiveness for spinal cord injury, 
systemic lupus erythematosus and depression and anxiety. 
Overall, however, there were fewer studies assessing the psy-
chometric performance of SF-6Dv1 compared with EQ-5D 
in this review. In comparative studies with EQ-5D, SF-6Dv1 
has fewer ceiling effects than EQ-5D but higher floor effects 
for more severe conditions [85].

A search was undertaken on PubMed and Google Scholar 
with the search term ‘SF-6Dv2/SF-6D version 2/SF-6Dvs2’ 
covering the period from 2020 to 2024. Studies are reported 
here if they assessed psychometric validity. The search iden-
tified seven studies that assessed the performance of SF-
6Dv2. Most of the published SF-6Dv2 evidence relates to 
studies undertaken in mainland China using the Chinese SF-
6Dv2 value set. The SF-6Dv2 has been found to be valid in 
a Chinese general population sample (n = 19,177) [86] and 
in a study involving university staff and students (n = 291 
and 183, respectively) [87] showing no evidence of ceiling 
effects for utilities and the ability to discriminate between 
chronic condition groups or having a disease/symptoms or 
injury. In Chinese patients (n = 117) with Pompe disease 
(PD), a rare genetic metabolic myopathy, the SF-6Dv2 was 
found to have no ceiling effects and it was able to discrimi-
nate between groups on the basis of severity of disabilities 
[85]. For cancer, SF-6Dv2 was able to discriminate between 
known groups in Chinese patients with lymphoma (n = 200) 
and there was evidence of responsiveness (n = 78) [88]. Evi-
dence from other countries in general population and patient 
samples support these findings. In a UK general population 
and mixed patient sample (n = 7392), the SF-6Dv2 per-
formed well in terms of known-group validity and success-
fully distinguished disease severity and between the disease 
and healthy groups [61]. SF-6Dv2 showed a statistically 
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significant treatment benefit in two trials, and non-significant 
benefits in two other trials in an analysis in randomised trials 
of an obesity treatment, thus supporting the responsiveness 
of the SF-6Dv2 [89]. In an Iranian breast cancer population 
(n = 416) there was convergence of some of the SF-6Dv2 
dimensions and utilities (UK value set) with a breast can-
cer-specific measure, and SF-6Dv2 utilities discriminated 
between progressive stage of diagnosis and severe treatment 
strategies [90]. Therefore, the emerging evidence on the 
SF-6Dv2 suggests it can discriminate between groups with 
known differences and that it can capture change over time.

In addition to psychometric evidence, minimal impor-
tant differences (MIDs) have been estimated for generic 
measures including SF-6Dv1. MID estimates can be used 
to understand the clinical significance of changes in HRQoL 
scores. They are determined using both distribution (e.g. 
effect size of approximately 0.5 standard deviations) and 
anchor-based methods (e.g. global ratings of change) [91]. 
They are therefore dependent on the clinical population 
where they are estimated, for example, MIDs for SF-6Dv1 
were found to range from 0.01 to 0.1 across 11 patient 
groups [92]. No MIDs have yet been estimated for SF-6Dv2.

5.3 � Licensing of SF‑6Dv1, SF‑6Dv2, and the SF‑6Dv2 
HUS

The SF-6D is licensed by QualityMetric (https://​www.​quali​
tymet​ric.​com/​health-​surve​ys/​sf-​6dv2-​licen​se-​reque​st/). The 
licence is provided for free for non-commercial use while 
commercial use attracts a fee.

The measures are widely licenced, with 600 commercial 
licences to date since 2022, of which 351 are from SF-6Dv1 
and 249 from SF-6Dv2, and 153 academic SF-6D licences 
since 2020.

It is important to note that the SF-6D is derived from 
either the SF-36 (https://​www.​quali​tymet​ric.​com/​health-​
surve​ys/​the-​sf-​36v2-​health-​survey/), the SF-12 (https://​
www.​quali​tymet​ric.​com/​health-​surve​ys/​the-​sf-​12v2-​pro-​
health-​survey/), or the SF-6Dv2 HUS (https://​www.​quali​
tymet​ric.​com/​health-​surve​ys/​sf-​6dv2-​health-​utili​ty-​survey/). 
Thus, a licence must be obtained for the relevant measure. 
The measures are available for paper and pencil administra-
tion, electronic administration including single item presen-
tation for handheld devices, and as interview administered 
versions. These licences are also managed by QualityM-
metric. When requesting a license for the SF-36 and SF-12, 
users can request to also get access to the SF-6D algorithm 
to calculate the SF-6Dv1 and SF-6Dv2 scores.

6 � Discussion

6.1 � Development and Evolution

The development of the SF-6D was led by a perceived need 
for a way to generate utilities from the SF-36. This work led 
to an approach that enabled a classifier to be derived and 
valued without requiring new data collection in the target 
population as the SF-6D algorithm could be applied both 
prospectively and retrospectively. The innovative approach 
used in the development work has been formalised and 
replicated for use in condition-specific measures [93]. As 
the SF-36 has evolved, there has been a need to update the 
SF-6D to ensure that SF-6D utilities can still be derived 
from the different SF-36 versions. This included adapta-
tion to be able to be generated from the short version SF-12 
and changes to the wording which resulted in SF-36v2 and 
SF-12v2. The SF-6Dv1 algorithm was therefore adapted to 
enable SF-6Dv1 to be derived from both version 1 and 2 of 
the SF-36 and SF-12.

The UK SF-6Dv1 valuation approach has been replicated 
in other countries but some have also used different valua-
tion methods, such as DCE with duration to value SF-6Dv1 
owing to concerns with using SG as a valuation method. 
This switch reflects wider innovations within the health 
state valuation field where DCE has gained traction over 
the last decade. There were also innovations in modelling 
the health state valuation data using nonparametric Bayes-
ian approaches rather than frequentist approaches. This 
approach can be used to combine data from different coun-
tries which would be particularly valuable for countries with 
limited resources to conduct large-scale valuation studies.

Criticisms with both the classifier and valuation method 
used for SF-6Dv1 have led to the development of SF-6Dv2. 
The SF-6Dv2 was based on reviewing all the relevant items 
and identifying the best performing ones while also improv-
ing the wording to minimise the occurrence of levels that 
were difficult to distinguish in valuation. In addition, an 
international DCE valuation protocol has been developed 
and refined that can be used online for cost-effective health 
state valuation. As a result, SF-6Dv2 utilities are different 
from SF-6Dv1 utilities and this has an implication for com-
parability. Future work should consider linking utilities from 
the two versions in a similar way to the approach undertaken 
for the EQ-5D-3L and EQ-5D-5L [94, 95].

6.2 � Comparison to Other Generic Measures

As a generic measure, the SF-6D includes dimensions that 
are similar to those included in measures, such as EQ-5D 
including those related to physical functioning, mental 
health and pain [96]. Like other generic measures, SF-6D 

https://www.qualitymetric.com/health-surveys/sf-6dv2-license-request/
https://www.qualitymetric.com/health-surveys/sf-6dv2-license-request/
https://www.qualitymetric.com/health-surveys/the-sf-36v2-health-survey/
https://www.qualitymetric.com/health-surveys/the-sf-36v2-health-survey/
https://www.qualitymetric.com/health-surveys/the-sf-12v2-pro-health-survey/
https://www.qualitymetric.com/health-surveys/the-sf-12v2-pro-health-survey/
https://www.qualitymetric.com/health-surveys/the-sf-12v2-pro-health-survey/
https://www.qualitymetric.com/health-surveys/sf-6dv2-health-utility-survey/
https://www.qualitymetric.com/health-surveys/sf-6dv2-health-utility-survey/
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focuses primarily on physical health with only two dimen-
sions that relate to mental health (mental health and role 
limitations). Notably fatigue is one dimension included 
in SF-6D that is not included directly in the most com-
monly used generic measure, the EQ-5D. SF-6D does not 
include impairments, such as vision, hearing and dexterity 
that are included in measures, such as the Health Utilities 
Index (HUI) [97] but instead focuses on the impact of these 
limitations on higher level dimensions. Even where there is 
overlap in dimensions, there are differences in the number 
of questions, wording of questions related to similar con-
structs, response options, recall periods, valuation methods 
and available value sets which means that measures are not 
directly comparable [96].

SG was used to value SF-6Dv1 and has also been used 
for the HUI to transform visual analogue scale (VAS) values 
to utilities [97]. However, although SG is often regarded as 
theoretically superior owing to its basis in expected util-
ity theory, it is complex and has been criticised as noted in 
Sect. 3.5 and other measures have used either VAS or TTO. 
For example, EQ-5D-3L has mainly been valued using TTO 
(see e.g. [7, 21, 22]). DCE has grown in usage for health 
state valuation [98] and the development of an international 
valuation protocol for SF-6Dv2 using DCE [49] reflects this 
as does the use of both TTO and DCE in valuing EQ-5D-5L 
[99]. There are now 12 country specific value sets that are 
available for SF-6D but these are fewer than those available 
for the most commonly used generic measure, the EQ-5D.

As noted in Sect. 5.2, although there is a lot of evidence 
on psychometric validity of the SF-36/12 from which the 
SF-6D is derived, the evidence for SF-6D is comparatively 
less compared with EQ-5D. The available psychometric evi-
dence shows that SF-6D measures are valid in some popula-
tions but when compared to EQ-5D-3L, SF-6Dv1 has fewer 
ceiling effects than EQ-5D but higher floor effects for more 
severe conditions [84]. Higher floor effects may impede the 
ability of SF-6Dv1 to distinguish levels of severity and lower 
the responsiveness of the measure for those with the poorest 
health. There is little evidence comparing the performance 
of SF-6Dv2 and EQ-5D-5L, and addressing this evidence 
gap would be informative. Separately, the availability of 
MID estimates means that SF-6D scores have applicability 
in research and clinical practice but these need to be esti-
mated in each clinical population of interest.

Compared with other commonly used generic measures, 
SF-6D has the advantage of being linked to profile measures 
of HRQoL, the SF-36 and the SF-12. The SF-36 and SF-12 
measures are widely used internationally providing a large 
pool of data that can be used to inform resource allocation 
via CEA. This includes generation of norm data from gen-
eral population samples which can be useful when undertak-
ing modelling and there are examples of norm data for both 
SF-6Dv1 [100–105] and SF-6Dv2 [106, 107].

The direct link between the profile and preference-based 
measure also provides a rich resource of different types of 
information from the same measure in a single population 
which can be useful in providing a fuller understanding of 
the impact of health conditions and interventions and a rich 
suite of data describing the experience of patients and to 
general population preferences. As the SF-36 and SF-12 are 
commonly used in trials, this does not require the inclusion 
of a different measure to generate utility values. The link 
to a profile measure allows the SF-6D classifiers to use a 
combination of questions for some dimensions, e.g. physi-
cal functioning has two or three questions which uses more 
relevant information compared with other generic measures 
which rely on a single question. This is lower than those 
used in the AQoL-8D which relies on all the questions in the 
valuation survey, but higher than in some generic measures, 
such as the EQ-5D [96]. SF-6D is often generated through 
the collection of SF-36 and SF-12 data, this involves higher 
respondent burden owing to the larger number of items that 
are administered than EQ-5D where the dimensions are 
asked directly. Longer measures may lead to respondent 
fatigue, potentially impacting the accuracy and reliability 
of the response and they may limit practicality in some clini-
cal and research settings where simplicity and brevity are 
prioritized. For studies collecting new data, the SF-6Dv2 
HUS offers an alternative that overcomes these concerns.

6.3 � Conclusions

The evolution of SF-6D from SF-6Dv1 to SF-6Dv2 has 
reflected the use of state-of the art methods for valuation 
and development of classifiers to be employed to generate 
a second version that resolves some concerns with the first 
version. The generation of international value sets to reflect 
preferences from different country populations enables own 
country preferences to be used to inform CEA and poten-
tially resource allocation decisions. Whilst the SF-6Dv2 can 
be used as a standalone version, thus addressing concerns 
of patient burden, derivation of the SF-6D from SF-36 and 
SF-12 data has the advantage that a profile measure can be 
used in a study to capture data on a larger number of items 
on HRQoL and is still able to generate utilities. The SF 
measures continue to be widely used internationally both 
commercially and for non-commercial studies, and evidence 
is emerging over time on the performance of SF-6Dv2 and 
its comparability to SF-6Dv1. We envisage that SF-6D will 
remain a key measure internationally primarily for use in 
cost utility analysis, but also in a variety of other applica-
tions, such as clinical settings and population health assess-
ment, in the future.
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