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April 2021
Abstract

Objective: This paper describes the first evaluation of the construct validity and performance of the newly

developed preference-based measure of health, the SF-6D version 2 (SF-6Dv2).

Method: Utilising data from the Multi-Instrument Comparison (MIC) project (n=7,932), we explored the
descriptive differences in utility values between the SF-6Dv2 and the SF-6D and evaluated the known group
validity of both measures by testing the statistical significance of differences in utility values and calculating the
effect sizes across known groups. The convergent validity of the SF-6Dv2 was explored by examining whether

the SF-6Dv2 is related to alternative validated measures, including the EQ-5D-5L and AQoL-8D.

Results: Differences between the utilities values of the SF-6Dv2 and SF-6D were evident; utilities were generally
lower for the SF-6Dv2 with larger standard deviations resulting in larger absolute differences between groups.
The SF-6Dv2 performed well in terms of known-group validity and successfully distinguished disease severity
and between disease and healthy groups, outperforming the SF-6D in some but not all groups. Convergent validity

analyses indicated strong associations between the SF-6Dv2 and the SF-6D, EQ-5D-5L and AQoL-8D utilities.

Conclusions: The psychometric performance of the SF-6Dv2 is favourable with respect to known group validity
and convergent validity, but does not seem to have improved, compared to the SF-6D. However, the new method
of valuation has had a substantial impact on the size of absolute differences in utility values which could impact
QALY results. The economic evaluation of health interventions may therefore be influenced by the choice of the

SF-6Dv2 over the SF-6D.
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Key points:

e  The SF-6D version 2 (SF-6Dv2) was developed to address concerns with the SF-6D and to use the SF-
6Dv2 in economic evaluation, a UK utility value set has been developed.
o The SF-6DV2 is able to successfully distinguish between groups with known differences, such as disease

and healthy groups and outperforms the SF-6D in some but not all cases.

e The SF-6Dv2 is also strongly correlated with other health related quality of life instruments.

1 Introduction

The quality adjusted life year (QALY) can be used to measure outcomes in the economic evaluation of health
interventions. A QALY combines the value of health-related quality-of-life (HRQoL) with the value of length of
life into a single index number. Typically, the quality element of a QALY is derived from preference-based
measures of health which generate a utility value of HRQoL. One such preference-based instrument is the SF-
6D which was developed from the SF-36 [1]. The SF-6D describes health on 6 dimensions, including: physical
functioning, role limitations, social functioning, pain, mental health and vitality on between 4 and 6 severity
levels, thereby describing 18,000 health states. With the development of country specific value sets, including in
the UK, the SF-6D has become one of the most widely adopted generic preference-based measures of health in

economic evaluation [2].

However, the SF-6D has been criticised on the basis of the ordering of severity levels of the physical
functioning dimension, as the disparity between “a lot” of limitations in moderate activities and “a little”
limitation in bathing and dressing lacks clarity. In addition, there are concerns surrounding the framing of
dimensions which may cause confusion during valuation; the vitality dimension is positively framed while the
other dimensions are negatively framed [2]. The sensitivity of the role dimension has also raised concerns due to
claims of a “floor effect” whereby many patients report the lowest severity level [3]. Furthermore, the valuation
methods adopted in the SF-6D have faced concerns. Firstly, as the cognitively demanding standard gamble
approach was used to elicit values and secondly, as a 2-stage valuation process was adopted this may have
caused the impact of risk aversion to be double counted [2]. In response to these concerns, a new version of the
SF-6D has been developed (SF-6Dv2) which addresses the problems with the descriptive system [2]. The SF-
6DV2 describes 18,750 possible health states. Moreover, a discrete choice experiments (DCE) with duration was
used to value the SF-6Dv2 as opposed to standard gamble which was used for the SF-6D [4]. Although standard
gamble is an appropriate valuation approach, concerns have been raised with how well respondents understand

the task.

The development of a new instrument raises questions in regard to its psychometric validity and the implications
of its use in economic evaluation to inform Health Technology Assessment (HTA) [5]. An instrument’s validity

refers to the extent to which it measures the construct it is intended to measure. One type of construct validity is

convergent validity which refers to the strength of the association between the instrument and other measures of
related concepts. A second form of construct validity is known group validity which refers to the degree to

which an instrument is able to differentiate between groups where differences are expected a priori. At present,



there is limited evidence on the performance of the SF-6Dv2 including compared with that of the SF-6D and
whether it addresses concerns with the latter measure. Whitehurst et al provides the starting point for
comparative work by analysing how the classification system of the SF-6Dv2 impacts the distribution of
responses compared with the SF-6D [5]. The study identifies that the two classification systems lead to variation
in the described levels of impairment, particularly for vitality and role limitations. These differences along with
different valuation approaches employed for the two versions are likely to have an impact on the utility values.
It is clear that the SF-6Dv2 has resulted in a wider scoring range (-0.574 to 1) when compared with the SF-6D
(0.301 to 1) [4]. Given that utility values are applied in the calculation of QALY's in economic evaluation, it is
important to assess the impact of using SF-6Dv2 compared to SF-6D. Therefore, the aim of this study was to
compare the psychometric performance of the SF-6Dv2 to the SF-6D in order to provide evidence of the
comparability of and differences in the updated measure and the original measure for HTA. The specific
objectives of the paper were to assess the relative performance of the SF-6Dv2 and SF-6D and explore the
descriptive differences between utility values (from the UK value set) of the two instruments. In addition, the
known-groups validity and the convergent validity of the SF-6Dv2 was evaluated. This evidence is likely to be

of interest to agencies who recommend the use of the SF-6D [6].

2 Methods

2.1 Data source

Data from the Multi-Instrument Comparison (MIC) project were used. The MIC study aimed to compare several
health-related quality of life (HRQoL) and wellbeing instruments across multiple disease areas (asthma, cancer,
depression, diabetes hearing problems, arthritis, heart disease, COPD and stroke). Data were collected online in
six countries (Australia, Canada, Germany, Norway, UK and United States). Additionally, the MIC included a
sample of ‘healthy’ individuals with no self-reported health problems. We used data from seven disease areas,
excluding the COPD and stroke groups due to small samples that were only drawn from Australia. Excluding

these groups provides a total sample of 7,932 individuals.

2.2 Measures

2.2.1  SF-6Dv2 and SF-6D

Participants in the MIC study completed the SF-36 version 2 (SF-36v2) which is a measure of HRQoL. Both the
SF-6Dv2 and SF-6D are derived from the SF-36v2. The SF-6D classification system is derived from 11 of the
36 items from the SF-36v2 [1]. The SF-6D describes health on 6 dimensions (physical functioning, role
limitations, social functioning, pain, mental health and vitality). Each dimension has between four and six
severity levels thereby describing 18,000 health states. A subset was valued using standard gamble by a UK

sample resulting in utility values ranging from 0.301 to 1.

The SF-6DvV2 is similarly derived from the SF-36v2 but there are multiple sources of variation from the SF-6D
[2]. Firstly, different questions from the SF-36v2 were used in SF-6Dv2 compared to SF-6D in the role

limitations, pain and vitality dimensions (see Online Resource A). There were also differences in the number of



severity levels for the physical functioning dimension, which has 6 levels in the SF-6D and 5 levels in the SF-
6Dv2, and the role limitation dimension, which has 4 levels in the SF-6D and 5 levels in the SF-6Dv2.
Furthermore, the level descriptions of the SF-6Dv2 were simplified and made more consistent for clarity [2].
The SF-6Dv2 describes 18,750 possible health states. Online Resource A provides further comparisons of the
classification systems of the SF-6Dv2 and SF-6D. DCE with duration was used to obtain utility values for the
SF-6Dv2 value set [4]. Utilities of the SF-6Dv2 range from -0.574 to 1.

2.2.2 Other measures

Participants in MIC also completed other generic preference-based measures including the EQ-5D-5L [7] and
the AQoL-8D [8]. The EQ-5D-5L has five dimensions: mobility, self-care, usual activities, pain/discomfort and
anxiety/depression. Respondents are able to choose between five levels ranging from “no problems” to “extreme
problems / unable to”. The EQ-5D-5L can describe 3,125 health states which are each associated with a utility
score from the cross walk [9] to the UK EQ-5D-3Lvalue set which ranges from -0.594 to 1. The AQoL is a 35-
item, 8-dimension multi-attribute utility instrument. The dimensions include independent living, pain, senses,
mental health, happiness, coping, relationships and self-worth. The AQoL-8D is an extension of two earlier
instruments, the ‘AQoL’ (AQoL-4D) and AQoL-6D. Health states defined by the AQoL-8D are associated with

a global utility score which ranges from 0.105 to 1.

Participants with a health condition also completed an appropriate and validated condition-specific measure.
The Depression, Anxiety and Stress (DASS-21), for example, is a validated measure for those with depression
developed by Lovibond and Lovibond who also provide clinical cut-offs to define severity where DASS-21
scores are multiplied by 2 to acquire the total score and therefore range from 0 to 42 We utilise the depression
domain total score cut offs: <14, > 14 to <21 and > 21 to define mild, moderate and severe groups, which are

accepted clinical cut-offs. [10].

Clinical cut-offs were only available and therefore used for the DASS-21 measure of in depression. Clinical cut-
offs are not available for the remaining condition specific measures, through by nature, the scores of the
measures inherently reflect condition severity. In the absence of clinical cut-offs, severity cut-off points were
guided by the distribution of responses, the correlation of scores with alternative condition specific measures
and indicators and mean scores amongst these correlated indicators. For example, for asthma, we assessed the
correlation of the asthma specific measure with specific questions surrounding breathing difficulties and
examined the mean and median scores of the measure used to define severity by the extent and severity of
breathing difficulties. Furthermore, the MIC data also provides responses to a question about disease severity for
each condition, (rated on a five-point scale from very mild to very severe) in the German population only.
Bearing in mind the single population that responds to the question, we utilise these responses to ensure that the

severity cut offs are broadly correlated with self-reported severity for each condition.

The Asthma Quality of Life Questionnaire (AQLQ-Sydney) [11] is an asthma-specific measure of HRQoL
completed by MIC adult respondents with asthma. The asthma global score is calculated as the mean of all 20
items which range from 0 to 5 and is provided in the MIC. We define mild, moderate and severe groups as those

with global scores of <1.5,> 1.5 to <2.5 and > 2.5 respectively.



The European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Cancer 30
(EORTC QLQ-C30) is a questionnaire developed by Aaronson et al to assess the quality of life of cancer
patients [12]. The calculation of a global mean score from all items is not recommended [13]. As opposed to
using the full measure, severity is therefore defined by the response to a single question in the EORTC QLQ-
C30 reflecting overall quality of life, albeit not cancer specific: ‘How would you rate your quality of life health
during the past week?’ Responses range from 1 (very poor) to 7 (excellent). Responses of >5,>4 to <5 and <4

are defined as mild, moderate and severe.

Diabetes-39 is an instrument used to assess the quality of life of individuals with diabetes [14]. The MIC
provides the additive global score which is the sum of all 39 items each with 7 levels of severity where higher
scores indicate greater severity. The score therefore ranges from 39 to 273. We define whole scale scores of

<115,> 115 to <160 and >160, as mild, moderate and severe diabetes respectively.

The Abbreviated Profile of Hearing Aid Benefit (APHAB) [15] is used to assess hearing aid benefit and
produces scores for aided and unaided performance for the hearing loss sample. We focus on unaided scores
given the larger sample size; unaided responses reflect a patient’s difficulty when not using amplification.
Severity of hearing loss is defined by the global unaided score which is equal to the mean of all item scores in
the ease of communication, background noise and reverberation subscale scores, and ranges from 1 to 99.

Scores of <40, > 40 to <70 and > 70 define mild, moderate and severe hearing loss respectively.

The Arthritis Impact Measurement Scale 2 — Short Form (AIMS2-SF) is a measure of health specifically for
individuals with osteoarthritis [16]. The physical, symptom, affect and social subscale scores are summed to
give the additive total score which ranges from 38 to 115. Based on the distribution of the total score and
correlations with the pain and discomfort dimension of the E5-5D-5L, we define total scores of >95, >82 to <95

and <82 as mild, moderate and severe arthritis respectively.

The MacNEW heart disease health-related quality of life questionnaire is used to assess how daily activities and
functioning are affected by coronary heart disease and its treatment [17]. The global score of the measure was
calculated as the mean of all 27 items that each comprise of 7 levels of severity. Scores of >5, >4 to <5 and <4

denote mild, moderate and severe heart disease respectively.

2.3 Analysis

2.3.1  Descriptive statistics of utility values

Statistical analyses were used to compare the measures in terms of the utility values they generated. Means,
standard deviations and minimum and maximum values were estimated for each utility measure and presented
for the sample overall, and by condition. The distribution of utility values of the SF-6Dv2 and SF-6D was
examined and compared using density plots (kernel density) for the full dataset as well as by the different

condition groups.



Bland-Altman plots were employed to identify whether there was evidence of differences in values across the
entire severity scale. These plots describe agreement between two quantitative measures and are presented as a
scatter plot in which the X axis represents mean of SF-6Dv2 and SF-6D utility scores and the Y axis shows the

difference between SF-6Dv2 and SF-6D values [18].

2.3.2  Known-group validity: Discrimination across different groups

Known-group validity was examined by assessing the ability of the SF-6D and SF-6Dv2 to discriminate between
respondents with different characteristics. This included the ability to distinguish whether a respondent had an
existing health condition, as opposed to being in the ‘healthy’ group, and by severity within condition groups.
We also examined groups based on age as health is expected to deteriorate with age. Based on the distribution of
age, four age categories (18-44; 45-54; 55-64 and 65+) were used. In addition, since data on smoking and
education is also provided in the MIC data, we also examine groups based on these observable characteristics as

a relationship between these characteristics and health has been found elsewhere [19].

To evaluate the relative performance of the two SF-6D versions, mean differences and effect sizes (Cohen’s D)
were estimated in order to compare groups. The effect size is estimated by dividing the difference in mean scores
between two adjacent sub-groups by the pooled standard deviation of scores. Effect sizes of > 0.2 to <0.5,>0.5
to < 0.8, and > 0.8, denote small, medium, and large effect sizes respectively [20]. To confirm differences, the
statistical significance of differences between the known groups were tested using a T-test to compare two
groups or an overall F-test from an Analysis of variance (ANOV A) when comparing across groups where there
were more than two groups. In order to confirm the findings of the known-group validity analyses, we employ
further tests suggested by Janssen et al including the ratio of the area under the receiver-operator characteristics

curve (AUROC) and F-statistics from ANOVA of the SF-6Dv2 and SF-6D for the groups being compared [21].

2.3.3  Convergent/divergent validity

Ideally, we would like to assess the convergent validity of the SF-6Dv?2 against a gold standard validated
measure of health that captures all potential health outcomes. Such a gold standard external validator does not
exist for HRQoL. We therefore examined the relationship between the SF-6Dv2 and the original SF-6D as well
as how it was related to EQ-5D-5L and AQoL-8D using correlations. Spearman rank correlations were used to
assess the association between the dimensions of the measures since the data is ordinal. Pearson correlation
coefficients were to compare (continuous) utilities across measures. Correlations were assessed as: > 0.5 strong,

<0.5 to > 0.3 moderate and < 0.3 weak [20].

Higher correlations were expected between similar dimensions across the measures since they attempt to capture
the same aspects of health, for instance, the physical functioning dimension of the SF-6Dv2 should be highly
correlated with this same dimension measured by the SF-6D. In a similar manner, high correlations are expected
between: SF-6Dv2 physical functioning and EQ-5D mobility; SF-6Dv2 pain and EQ-5D pain / discomfort; SF-
6Dv2 mental health and EQ-5D anxiety/depression; SF-6Dv2 mental health and AQoL mental health; SF-6Dv2



pain and AQoL pain. Furthermore, the existing literature has highlighted common dimensions and identified

high correlations between these dimensions and the SF-6D dimensions [22][23]

3 Results

3.1  Descriptive statistics of utility values

In the MIC data, there were 436 unique utility values for the SF-6D which is 2.4% of all 18,000 states, and 11%
of all 4,000 unique possible values that the SF-6D may take [4]. Comparatively, there were 961 unique values
reported for the SF-6Dv2 which is 5.1% of all 18,750 states described, and 6.4% of all 15,000 possible values.
There were 160 unique values that were less than 0 in the SF-6Dv2 (i.e. 17% of unique values defined in the

MIC data).

<insert table 1>

With the exception of the ‘healthy’ and hearing problem sub-samples, the mean SF-6Dv2 utility values were
lower than the SF-6D utility values (Table 1). The largest difference in the SF-6D and SF-6Dv2 scores by
disease group was observed in the depression group, while the smallest difference was in the hearing problems
group where the difference between the SF-6D and SF-6Dv2 was statistically insignificant in contrast to all
other groups and in the full sample. The full utility value range was observed for all the groups for the SF-6Dv2
(-0.574 to 1) and for the SF-6D (0.301 to 1) with the exception of arthritis (Table 1).

The SF-6Dv2 and SF-6D utility scores were negatively skewed with a mean of 0.67 and 0.71 and a median of
0.77 and 0.7 respectively (Figure 1). The distribution of scores amongst the disease group sub-samples were
similar to the full sample for some, but not all disease groups. Depression and diabetes disease groups in
particular had a ‘flatter’ distribution of SF-6Dv2 utility scores in contrast to the SF-6D distribution which was
negatively skewed (Figure 1). The Bland-Altman plot showed evidence of agreement between the utility values
of the measures particularly for higher utility score (i.e. individuals reporting ‘better’ or full health) (Figure 2).
However, there was evidence of disagreement between values with low average scores i.e. those with ‘low’

health and with an average utility score of approximately less than 0.4.

3.2  Known-group validity: Discrimination across different groups

The mean values of SF-6Dv2 and SF-6D utility values by each known group are presented in Table 2 (and
presented graphically in Online Resource B). The results from the analyses indicated that both the SF-6Dv2 and
SF-6D had the ability to distinguish whether a respondent has an existing health condition, as opposed to being
in the ‘healthy’ group (Table 2). The difference in means within groups was larger in the SF-6Dv2 than the SF-
6D and all differences were statistically significant. The mean difference was greatest in the depression group
(relative to the ‘healthy’ group) and smallest in the hearing problems group. Effect sizes overall were generally
large, with the exception of hearing problems where the effect size was 0.403 for the SF-6Dv2 and 0.453 for the
SF-6D, and for asthma, where the effect size is equal to 0.75 for the SF-6Dv2 (Table 2). Owing to larger



standard deviations across groups, SF-6Dv2 effect sizes were generally smaller than the SF-6D, with the

exception of diabetes and arthritis.

<insert Table 2>

Both the SF-6Dv2 and SF-6D distinguished well between levels of severity within disease groups (Table 2). The
significant differences in means were consistently larger in the SF-6Dv2 than the SF-6D across all disease
groups. In the majority of diseases, the difference in mean SF-6Dv2 scores were greatest in the moderate vs
severe group as opposed to the mild vs moderate (Table 2). The exception to this was the hearing problem
group. This was not always the case for the SF-6D utility values and for some groups, the two versions did not
agree on the relative order of the differences in means between the severity levels. For example, within the
cancer group, the difference in the mean value of the SF-6Dv2 for the moderate vs severe was 0.304 and greater
than mild vs moderate, equal to 0.163, but in the SF-6D the largest difference in means was observed in mild vs
moderate groups (Table 2). The standard deviation of the SF-6Dv2 increases with severity across all disease
groups; this pattern was not observed in the SF-6D for all diseases. With the exception of hearing problems,
effect sizes were medium to large for both versions. In all but the hearing group, larger effect sizes were
observed for the SF-6D than the SF-6Dv2 when comparing the mild vs moderate severity groups. The effect
sizes of the SF-6Dv2 are greater than the SF-6D when comparing moderate to severe (with exception to hearing
and asthma groups). The results also demonstrate that both the SF-6D and SF-6Dv2 were able to distinguish
between other characteristics including age, education and smoking status with SF-6Dv2 showing larger
differences than SF-6D although effect sizes were small (Table 2). These findings are confirmed by the analysis

of the AUROC and F-statistic ratios (available in Online Resource B).

3.3  Convergent validity

Table 3 provides the results from the convergent validity analyses. The SF-6Dv2 and SF-6D utility values were
strongly correlated (rho= 0.84) and equivalent dimensions had very strong correlations (0.74 to 0.93) with the
exception of vitality which had a correlation of 0.51 (Table 3). The SF-6Dv2 utility values were also strongly
correlated with the EQ-5D utility score (rho=0.811). Strong correlations are observed in the domains that we
expect to be highly correlated, including between the SF-6Dv2 pain and EQ-5D pain and discomfort dimensions
(0.764), the SF-6Dv2 mental health and EQ-5D anxiety and depression domains (0.628) and the SF-6Dv2
physical functioning and EQ-5D mobility (0.514). Further strong correlations are observed between the SF-
6Dv2 physical functioning and EQ-5D usual activities and pain / discomfort domains. Weak correlations were
identified between all SF-6Dv2 dimensions and EQ-5D self-care while the SF-6Dv2 mental health did not
strongly correlate with any EQ-5D dimension, other than anxiety/ depression (Table 3). SF-6Dv2 utilities were
similarly strongly correlated with AQoL utilities (0.762) and strong correlations were observed across the
majority of domains (56%). As expected, strong correlations were observed for equivalent dimensions on
mental health and pain, -0.697 and -0.820 respectively. SF-6Dv2 social functioning, mental health and vitality
domains were strongly correlated with the majority of the AQoL domains. The AQoL sense dimension was
weakly correlated with all SF-6Dv2 domains, while the SF-6Dv2 physical functioning domain was the

dimension with the fewest strong correlations with AQoL dimensions (Table 3).



<insert Table 3>

4 Discussion and conclusion

This paper utilised the MIC data to compare the psychometric performance of the SF-6Dv2 in terms of known
group validity and convergent validity in a mixed sample of healthy individuals and individuals with specific
conditions (asthma, cancer, depression, diabetes, hearing problems, arthritis and heart disease). Overall, we
identified large differences in the absolute utility values and observed an increased range and variance of the SF-
6Dv2 relative to the SF-6D. SF-6Dv2 utility values were generally lower than those from the SF-6D and across
disease groups, but were higher for ‘healthy’ samples. Utility values in the health conditions ranged from 0.757
to 0.446 for SF-6Dv2 and 0.75 to 0.601 for SF-6D with hearing having the highest utility values while
depression had the lowest values for both measures. The wider range of values in the SF-6Dv2 reflects the wider
range of values in the value set based on DCE with duration which ranges between -0.574 and 1 compared to the
SG value set for the SF-6D which ranges between 0.301 and 1. This wider range generates large differences
between those with and without a condition for the SF-6Dv2 which is likely to have an impact on QALY
estimates. Although there were larger differences between utility values in the two versions for the conditions
groups, ranking across them was mainly consistent (hearing, asthma, heart disease, cancer, diabetes, arthritis and
depression), though in the SF-6D ranking diabetes precedes cancer, the difference is small and therefore most
likely insignificant. The standard deviations were larger for the SF-6Dv2 which led to marginally smaller effect
sizes for most conditions, compared to the SF-6D. Larger standard deviations will have an impact on uncertainty

which will be evident in the sensitivity analysis of economic evaluations.

Similarly, although both measures were able to discriminate across severity groups, SF-6Dv2 had larger
differences compared to SF-6D. For example, the difference between utility values for moderate and severe
condition-specific levels of severity ranged between 0.289 and 0.362 for arthritis, cancer, depression and heart
disease, whereas none of the differences were more than 0.11 for SF-6D. In some cases, there was a larger
difference between utility values for the mild and moderate levels of severity for the SF-6D e.g. for cancer,
diabetes, arthritis and heart disease although these differences were not large. This did not occur for the SF-
6Dv2 apart from in hearing where, although both versions were able to discriminate between severity levels, the
differences were not as large as for the other conditions. This reflects the generic nature of the SF-36v2 which
does not include hearing as a dimension. These differences may reflect both the changes in choice of items for
the classifier and the changes to the valuation approach. The items selected for SF-6Dv2 aimed to be consistent
especially with regards to role limitations (which included a more severe level of problems), vitality (which was
previously a positively framed item) and physical functioning (where a severity level was removed). Whereas
changes to the role limitations and vitality dimensions may have resulted in lower values, the change made to

the physical functioning dimension is less likely to explain the observed differences.

The convergent validity analysis showed strong associations between the SF-6Dv2 and the SF-6D utilities and
across equivalent dimensions. The exception was vitality which is not unexpected since a negatively framed item
was used in the SF-6Dv2 compared to a positively framed one in the SF-6D. In addition, the SF-6Dv2 was

strongly associated with the EQ-5D utility score and the AQoL-8D utility score. Strong correlations were



identified between dimensions where expected, for instance between the SF-6Dv2 pain domain and the pain
domains of both the EQ-5D and AQoL and the SF-6Dv2 mental health and EQ-5D anxiety / depression and

AQoL mental health domains.

Newer versions of measures that aim to address previous limitations in the descriptive systems and valuation
methods will have an impact on the utility values derived from preference-based measures e.g. the changes in
EQ-5D from the 3L to the SL [24]. The differences in the SF-6D and SF-6Dv2 stem from, firstly, improvements
made to the classification system of the SF-6D, which have resulted in variation in the described levels of
impairment, although the evidence suggests that these changes have made little difference to the psychometric
performance. And secondly, the valuation approach employed which was adapted to address concerns with the
SF-6D. Given the little difference in effect sizes and F-statistics, the likely greatest contributing factor to the
differences in utility values between the SF-6Dv2 and the SF-6D is the change in valuation method to DCE with
duration which has been shown to generate lower utility values. The DCE with duration results make the SF-
6Dv2 more consistent with the EQ-5D and other measures of preference-based measures of health in terms of the
range and values. This would seem to suggest that the variant of standard gamble with the chained procedure
created an artificial floor effect which is consistent with the finding of Tsuchiya et al. [25] who re-valued the SF-

6D states using TTO and identified that values were closer to the EQ-5D.

The study benefits from assessment of the SF-6D and SF-6Dv2 in a large international sample across multiple
conditions and a number of other commonly used generic preference-based measures. The availability of
condition specific measures to judge the performance was also useful as it provides information on how well the
two versions discriminate across severity groups. However, most of the measures do not have clinically accepted
cut-offs. The approach to define groups based on distribution and an external measure of severity available for
one of the countries aimed to provide a more objective choice for the cut-offs but these cut-offs were sample
dependent. Furthermore, although known group and convergent validity are assessed, the data were cross-
sectional therefore responsiveness and test re-test ability of the SF-6Dv2 could not be undertaken. Future work
should examine the validity of the measure across different time points, settings and populations. The final
impact of the changes from SF-6D to SF-6Dv2 would also need further testing in the context of trials as the
impact may vary depending on the condition and the impact of the intervention [26]. This study provides
evidence of comparison across the two versions of the SF-6D which is important for decision-makers looking to

use either measure.

This study shows that the development of the new preference-based measure of health, the SF-6Dv2, and the
production of its UK value set provided multiple sources of potential deviation from the original SF-6D utility
values which result in larger absolute differences between patient and healthy samples and between different
patient severity groups. Due to these differences, the selection of the SF-6Dv2 over the SF-6D is likely to
influence the QALY results and this has potential implications for the economic evaluation of health

interventions. Future work should assess the impact in the context of economic evaluations.



Tables and figures

Table 1 SF-6Dv2 and SF-6D Utility values by ‘healthy’ & disease groups

Mean SD Median Min Max N T-value
(P value)

Healthy
SF-6Dv2 0.831 0.156 0.864 -0.193 1 -12.85
SF-6D 0.800 0.108 0.810 0.398 1 1760 (0.000)
Difference 0.031
Asthma
SF-6Dv2 0.677 0.279 0.770 -0.574 1 4.7
SF-6D 0.707 0.130 0.696 0.319 1 856 (0.000)
Difference -0.03
Cancer
SF-6Dv2 0.632 0.306 0.734 -0.574 1 7.2
SF-6D 0.686 0.133 0.673 0.301 1 772 (0.000)
Difference -0.054
Depression
SF-6Dv2 0.446 0.320 0.497 -0.574 1 20.05
SF-6D 0.601 0.107 0.601 0.301 1 917 (0.000)
Difference -0.155
Diabetes
SF-6Dv2 0.630 0.316 0.739 -0.574 1 9.45
SF-6D 0.696 0.141 0.691 0.301 1 924 (0.000)
Difference -0.066
Hearing problems
SF-6Dv2 0.757 0.228 0.820 -0.574 1 -1.45
SF-6D 0.750 0.119 0.753 0.334 1 831 (0.152)
Difference 0.007
Arthritis
SF-6Dv2 0.570 0.313 0.697 -0.480 1 13.7
SF-6D 0.670 0.126 0.647 0.319 0.958 929 (0.000)
Difference -0.100
Heart
SF-6Dv2 0.655 0.300 0.752 -0.574 1 6.8
SF-6D 0.700 0.133 0.696 0.301 1 943 (0.000)
Difference -0.045
Full sample
SF-6Dv2 0.668 0.296 0.765 -0.574 1 19.9
SF-6D 0.711 0.137 0.700 0.301 1 7932 (0.000)
Difference -0.043




Table 2 Known group validity

SF-6Dv2 SF-6D
Groups N Mean | SD Diff. Test stat. | Effect Size | Mean | SD Diff. Test stat. | Effect Size
in (P-value) in (P-value)
means means
Health condition Healthy 1,760 | 0.831 | 0.156 0.800 | 0.108
Asthma 856 | 0.677 | 0.279 | 0.153 | 18.01** 0.750 0.707 | 0.130 | 0.093 19.214*** 1 0.801
(0.00) (0.00)
Cancer 772 1 0.632 | 0.306 | 0.199 | 21.558*** | 0.931 0.686 | 0.133 | 0.114 22.688*** 1 0.979
(0.000) (0.00)
Depression 917 | 0.446 | 0.320 | 0.385 | 41.781*** | 1.702 0.601 | 0.107 | 0.199 45.284***% | 1.844
(0.000) (0.000)
Diabetes 924 1 0.630 | 0.316 | 0.200 | 21.970*** | 0.893 0.696 | 0.141 | 0.104 21.319%** | 0.866
(0.000) (0.000)
Hearing problems | 831 0.757 | 0.228 | 0.073 | 9.569%*** 0.403 0.750 | 0.119 | 0.051 10.766*** | 0.453
(0.000) (0.000)
Arthritis 929 10.570 | 0.313 | 0.260 | 28.762*** | 1.166 0.670 | 0.126 | 0.131 28.058*** | 1,138
(0.000) (0.000)
Heart disease 943 |1 0.655 | 0.300 | 0.175 | 19.963*** | 0.806 0.700 | 0.133 | 0.100 21.146%** | 0.853
(0.000) (0.000)
Asthma severity Mild 507 | 0.767 | 0.197 0.751 | 0.114
Moderate 212 | 0.619 | 0.305 | 0.144 | 89.939*** | (0.501 0.674 | 0.128 | 0.076 102.643*** | 0.650
(0.000) (0.000)
Severe 137 | 0.449 | 0.340 | 0.170 0.593 0.598 | 0.109 | 0.076 0.647
Cancer severity Mild 232 |1 0.824 | 0.174 0.797 | 0.107
Moderate 342 | 0.661 | 0.228 | 0.163 | 188.182*** | 0.626 0.679 | 0.102 | 0.119 266.963*** | 1.159
(0.000) (0.000)
Severe 198 | 0.358 | 0.348 | 0.304 1.166 0.569 | 0.097 | 0.110 1.073
Depression severity Mild 260 | 0.663 | 0.233 0.682 | 0.105
Moderate 200 | 0.516 | 0.248 | 0.147 | 194.234%** | (0,554 0.610 | 0.076 | 0.072 167.429*** | 0.791




SF-6Dv2 SF-6D
Groups N |[Mean | SD Diff. Test stat. | Effect Size | Mean | SD Diff. Test stat. | Effect Size
in (P-value) in (P-value)
means means
(0.000) (0.000)
Severe 457 | 0.227 | 0.306 | 0.289 0.850 0.552 | 0.091 | 0.090 0.637
Diabetes severity Mild 460 | 0.785 | 0.192 0.775 | 0.112
Moderate 232 | 0.587 | 0.285 | 0.198 | 194.533*** | (0.694 0.658 | 0.118 | 0.117 254.887*** | 1.033
(0.000) (0.000)
Severe 232 |1 0.368 | 0.354 | 0.219 0.767 0.577 | 0.111 | 0.081 0.716
Hearing problems severity | Mild 287 | 0.798 | 0.185 0.763 | 0.110
Moderate 225 | 0.734 | 0.236 | 0.064 | 12.387*** | 0.274 0.737 | 0.120 | 0.026 8.962%** 0.215
(0.000) (0.000)
Severe 104 | 0.680 | 0.271 | 0.053 0.229 0.708 | 0.133 | 0.029 0.237
Arthritis severity Mild 354 | 0.785 | 0.121 0.769 | 0.093
Moderate 326 | 0.577 | 0.230 | 0.208 | 380.781*** | 0.854 0.653 | 0.085 | 0.116 | 432.164*** | 1.283
(0.000) (0.000)
Severe 249 | 0.256 | 0.334 | 0.321 1.317 0.551 | 0.094 | 0.101 1.118
Heart disease severity Mild 598 0.799 | 0.152 0.768 | 0.100
Moderate 216 | 0.542 | 0.252 | 0.257 | 512.042*** | 1.204 0.621 | 0.079 | 0.147 486.703*** | 1.691
(0.000) (0.000)
Severe 129 | 0.180 | 0.230 | 0.362 1.441 0.517 | 0.080 | 0.104 1.191
Age groups Below 45 2,589 | 0.665 | 0.288 0.707 | 0.134
45-54 1,672 | 0.622 | 0.333 | -0.043 | 45.869*** | -0.147 0.693 | 0.145 | -0.013 | 43.199*** | -0.097
(0.000) (0.000)
55-64 1,976 | 0.652 | 0.307 | -0.029 -0.100 0.706 | 0.141 | -0.012 -0.089




SF-6Dv2 SF-6D
Groups N |[Mean | SD Diff. Test stat. | Effect Size | Mean | SD Diff. Test stat. | Effect Size
in (P-value) in (P-value)
means means
65+ 1,695 | 0.736 | 0.241 | -0.084 -0.287 0.743 | 0.123 | -0.038 -0.277
Education Below degree 5,689 | 0.653 | 0.303 0.705 | 0.138
-0.052 | -6.997*** | -0.174 -0.022 | -6.409*** | -0.160
Degree 2,243 | 0.705 | 0.276 (0.000) 0.727 | 0.134 (0.000)
Smoker Non- smoker 6,009 | 0.690 | 0.281 0.721 | 0.136
-0.091 | 11.772*%** | -0.308 -0.038 | 10.687*** | -0.280
Smoker 1,923 | 0.599 | 0.331 (0.000) 0.683 | 0.138 (0.000)

Notes: Test statistic provided is a t-value for the comparison of two groups and the F-statistic from ANOVA when comparing across groups (by age and within disease by severity)
Effect sizes of > 0.2 to < 0.5,> 0.5 to < 0.8, and > 0.8, denote small, medium, and large effect sizes respectively
N is representative of the sample size for both the SF-6Dv2 and SF-6D




Table 3 Convergent validity

SF-6Dv2 Phys1.c al. Role limitation Soc1a.l . Pain Mental health | Vitality
functioning functioning
SF-6D Index 0.843+** -0.599%*%* -0.776%%* -0.757*%%* -0.629%** -0.658*** -0.613*%*
Physical Functioning -0.611%*%* 0.863%** 0.504*** 0.419%** 0.549%** 0.245%** 0.348%**
Role limitation -0.656%** 0.434%%* 0.743#** 0.542%%% 0.434%#%* 0.451%** 0.433%**
Social functioning -0.679*** 0.393%** 0.58 1*** 0.870%** 0.4209%** 0.496%** 0.475%**
Pain -0.733*%%* 0.569%** 0.538*** 0.499%** 0.818*** 0.312%** 0.428%**
Mental health -0.644 %% 0.219%** 0.436%** 0.486%+** 0.261%** 0.927%*%* 0.542%*%*
Vitality -0.597%** 0.418%*** 0.513%** 0.470%** 0.417#%* 0.432%** 0.512%**
EQ-5D Index 0.811%#** -0.606%** -0.599%%#%* -0.542%*%* -0.728%*%* -0.447%*%* -0.504*%**
Mobility -0.452%*%* 0.514%** 0.388%** 0.318%** 0.468%** 0.167%** 0.262% %
Self-care -0.238*#* 0.239%** 0.195%** 0.196%** 0.225%** 0.117%** 0.138%**
Usual activities -0.539%%* 0.509%** 0.479%** 0.412%** 0.478%** 0.269%** 0.356%**
Pain / discomfort -0.631*** 0.538%** 0.435%** 0.375%** 0.764%** 0.231%** 0.358%**
Anxiety / depression -0.544 %% 0.240%** 0.435%** 0.457%** 0.302%** 0.628%** 0.454%**
AQoL Index 0.762%#** -0.473%%* -0.627%%* -0.622%#% -0.556%*%* -0.648*#* -0.617#%*
Independent living 0.648%** -0.643%%* -0.560%*%** -0.503*%** -0.571#*%* -0.325%*** -0.420%%*
Happiness 0.583%** -0.292%%* -0.485%** -0.491 *** -0.336%*** -0.595*** -0.515%%*
Mental Health 0.642%** -0.275%%%* -0.499%%#%* -0.530%** -0.376%** -0.697*** -0.569%***
Coping 0.667%** -0.416%%* -0.573%%* -0.526%** -0.428%*%* -0.559%** -0.587%%%*
Relationships 0.636%** -0.368%** -0.542%%%* -0.572%*%* -0.385%** -0.572%*%* -0.509%%*%*
Self-worth 0.589%#** -0.279%%* -0.494#%** -0.512%*%* -0.329%** -0.606*** -0.509%***
Pain 0.702%** -0.585%%#%* -0.488%** -0.457%*%* -0.820%** -0.287%** -0.409%%%*
Senses 0.309%** -0.284#%* -0.251%%* -0.246%%* -0.270%%* -0.219%** -0.223%%*

Notes: Pearson’s correlations provided for continuous scores; Spearman’s correlations provided for ordinal data domains
All correlations are significant at the 1% significant level p<0.01 (*p < 0.1, ™ p < 0.05, ™ p <0.01)

Correlations are assessed as: > 0.5 Strong, <0.5 to > 0.3 Moderate and < 0.3 Weak Cohen 1992.




Figure 1 SF-6Dv2 and SF-6D scores of the full sample and by disease groups
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Figure 2 SF-6Dv2 and SF-6D Bland Altman Plot
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Notes: The Bland Altman plot shows agreement for higher values of SF-6Dv2 and SF-6D but poor agreement
for people with low index values of approximately 0.4 or less in both instruments.

The red line indicates the mean difference and the black lines represent the difference (+/-) 1.96 multiplied by
the standard deviation
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