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I Rethinking and rescoring the SF-12 

Summary 

Objectives: To derive and assess the validity of an Australian 

version of the SF-12 quality-of-life questionnaire. 

Methods: Using regression methods and structural equation 

modelling to obtain item weights, an Australian version of the 

SF-12 was derived from Australian population survey data and 

compared to the existing United States (US) SF-12 variable set. 

Results: The Australian version of the SF-12 explained 94% of 

the variation for physical components summary (PCS) and the 

mental components summary (MCS) of the SF-36 question- 

naire. There was high level of agreement on the MCS and 

PCS summary scores between both versions of the SF-12 and 

the SF-36. 

Conclusions: Although it is possible to derive a valid Australian 

version of the SF-12 it is concluded the US version of the SF-12 

be used for reasons of international comparability, but using 

item weights derived from structural equation modelling. 

Keywords: Quality-of-life - SF-12 - Validity. 

The SF-12 is a summary quality-of-life questionnaire mea- 

suring physical and mental health with the physical compo- 

nent summary (PCS) and the mental component summary 

(MCS). It is useful for measuring these health dimensions in 

population or subpopulation groups. The SF-36 MCS and 

PCS formed the basis on which the shorter version SF-12 

question items were derived in the United States (Ware et al. 
1996). The 12 items chosen as the US SF-12 achieved R 2 

values of 0.91 for the PCS and 0.92 for the MCS (Ware et al. 

1996). Explanation of 90% of the variance in the SF-36 
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PCS and MCS measures in the US population were deemed 

to be adequate decision-making criteria in accepting a 

12-item measure of quality-of-life (Ware et al. 1995). This 

was an important development for researchers conducting 

surveys and other studies in which time and cost are impor- 

tant in measuring health status. The SF-12 is an instrument 

that can be administered in three minutes with a small trade 

off between brevity and precision. 

A recent study has, however, questioned the scoring of the 

SF-36 PCS and MCS (Wilson et al. 2000). This showed that 

when coefficients are derived using structural equation 

modelling (rather than by principal components analysis 

and orthogonal rotation) and fit to South Australian popu- 

lation survey data in a confirmatory factor analysis, the 

summary PCS and MCS more accurately reflect the under- 

lying subscales (general health, physical health, role phy- 

sical, bodily pain, role emotional, vitality, social health, and 

mental health) from which they are derived. The structural 

equation method produced SF-36 summary scale scores 

which had good validity across age and implied health 

groups when compared with scores produced by orthogonal 

rotation (Wilson et al. 2000). The work of rescoring the SF- 

36 using structural equation modelling followed on from the 

previous work of Simon et al. who recommended caution in 

the interpretation of the PCS and MCS when the condition 

or treatment of interest had strong effects on scales with 
negative scoring coefficients (1998). This means that the 

derivation of the SF-12 question items and the construction 
of this shorter quality-of-life instrument was based on 

problematic SF-36 summary scores. Given this previous 

work this study used Australian population data to derive 
the SF-12 on the basis of an SF-36 that was scored using 

structural equation modelling. As a result of this and other 
factors a version of the SF-12 was produced that differed to 

some extent in the questions that formed the US SF-12. 



Wilson D, Tucker G, Chittleborough C 
Rethinking and rescoring the SF-12 

Kurzbericht I Brief report 173 

Historically the US version of the SF-12, using US regression 

weights, has been used in Australian population studies. 

This is inappropriate given that the weights were derived 

from US survey data and are now of a considerable age. An  

earlier attempt to develop an Australian SF-12 failed on the 

basis that an instrument could not be derived that adequate- 

ly explained the variance of the SF-36 summary scales 

(McCallum 1996). Since then, however, higher quality Aus- 

tralian population data has become available and was used 

in this study to revisit the issue. The research questions 

asked were: 1) can a valid SF-12 be derived that adequately 

explains the SF-36 summary scales based on structural equa- 

tion modelling, and 2) how does this Australian version of 

the SF-12 compare with the US version in both question con- 

tent and in assessing the health of various age and health 

groups. 

Method 

Two population data sources were used for this study. The 

first was the 1995 Australian National Health Survey (NHS) 

(1995) which was the second in a series of five-yearly popu- 

lation surveys designed to obtain national benchmark infor- 

mation on a range of health issues. The sampling method of 

the NHS is a self-weighting multistage clustered area sample 

based on Australian Bureau of Statistics (ABS) collector 

districts in which households are selected with equal prob- 

ability. In this survey n = 23800 households were selected 

and all adults aged 15 years or older were interviewed. A sub- 

set of n = 19785 were asked to complete the SF-36 quality- 

of-life questionnaire. Of those interviewed, n = 18141 pro- 

vided sufficient data to be included in the analyses of the 

SF-36 subscale and summary scores (Ware et al. 1993). 

These data were used in the paper by Wilson et al. to rescore 

the SF-36 summary scales using structural equation model- 

ling (2000). The NHS data were again used in this study to 

derive an Australian SF-12 that best explained the SF-36 

PCS and MCS and also to produce regression coefficients 

that could be used to score the US SF-12. Having derived the 

Australian SF-12 items from the NHS data set the South 

Australian Health Omnibus (SAHOS) data set was used to 

confirm the validity of both the Australian and US versions 

of the SF-12. 

Derivation of the Australian SF-12 from the NHS data set 

occurred after imputation of data items by mean substitu- 

tion, where not more than half the data items in a subscale 

were missing, as set out in the SF-36 scoring manual (Ware 

et al. 1993). Regression methods (involving backward eli- 

mination of the least significant term) were used to select 

from among the SF-36 items. Adjusted R2values were used 
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to determine the amount of variance explained in this Aus- 

tralian SF-12. The NHS data set was also used to compare 

the variance explained in the US version of the SF-12. Be- 

cause PCS and MCS are now linear combinations of con- 

tributing variables (for each dimension) (Wilson et al. 2000), 

a full backward elimination model could not be fitted (one 

term needs to be eliminated to avoid a perfect fit). By first 

removing one term at random, then identifying the least 

significant term remaining, eliminating that term and re- 

placing it with the first term removed, backward elimination 

methods can then proceed as normal. 

The Australian SF-12 variables newly derived from the NHS 

data and the US SF-12 were then fitted to data obtained in 

the independent 1998 SAHOS using a sample of n -- 3007 

(70 % response rate) in a confirmatory factor analysis. The 

SAHOS is a statewide survey designed to obtain benchmark 

information on a range of health issues. The SAHOS like the 

NHS Survey is also a self-weighting multistage clustered 

area sample selected from ABS collector districts of people 

aged 15 years or more who live in metropolitan Adelaide 

or country towns with populations over 1000. The survey is 

conducted annually and the method has been extensively 

published (Wilson et al. 1992). Households are selected with 

equal probability of selection within each collector district 

and then one adult in each household, aged 15 years or older 

is selected for interview according to the most recent birth- 

day. Data from the survey are weighted to accurately re- 

present the age, sex, household size, and geographic area 

of the South Australian population. Having confirmed the 

factor structure on the SAHOS data the same models were 

fitted to the NHS data to produce regression coefficients 

representative for Australia. Wilson et al. (2000) provide full 

rationale for the use of structural equation modelling and 

details of the methods used. 

In addition to the SF-36, a range of other health and demo- 

graphic questions were asked in the 1998 SAHOS and from 

these data it was possible to validate both versions of the 

SF-12, with Australian regression coefficients, using a range 

of age and implied health groups. In the 1998 SAHOS re- 

spondents were asked whether or not in the previous twelve 

months they had used any medication for a chronic physical 

condition: that is, one that has lasted for, or is likely to last 

for, six months or more. They were also asked the same 

question for depression (medication such as tranquillisers 

or anti-depressants) or a diagnosed mental illness (such as 

schizophrenia). From these data the study population were 

divided into four implied health groups according to no 

medication, physical health medication only, mental health 

medication only or both physical and mental health medica- 

tion. In the previous paper by Wilson et al. (2000) these 
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Figure 1 SF-12 model f i t ted 

implied health groups were used to assess the external valid- 

ity of two versions of the SF-36 PCS and MCS by comparing 

the scores with their underlying subscale scores. These ver- 

sions of the PCS and MCS were derived from both structur- 

al equation modelling and principle components analyses. 

Scoring the SF-36 using structural equation modelling had 

greater validity than scoring by principal components analy- 

sis. The present study compares the Australian and US ver- 

sions of the SF-12 PCS and MCS scores with the summary 

SF-36 PCS and MCS, using structural equation modelling, 

for age groups and implied health groups as an assessment of 

SF-12 validity. 

The models fitted to the data using structural equation 

modelling are shown in Figure 1. The figure also shows that 

the covariance terms between errors were applied to items 

from the same subscales on the basis that these items would 

be expected to be more closely correlated with each other 

than with items from other subscales. 

Results 
The twelve Australian items selected for the PCS and MCS 

together with their US counterparts are shown in Table 1. It 

can be seen that, in total, six questions from the SF-36 are 
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Table 1 SF-36 question items derived for  the Australian and United 
States SF-12 PCS and MCs 
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Table 2 Comparisons of Australian and United States versions of  the 
SF-12 PCS and MCS scores with the SF-36 summary scores by age 
groups 

Table 3 Comparisons of Australian and United States versions of the 
SF-12 PCS and MCS scores with the SF-36 summary scores for implied 
health groups 

a Statistically significantly different from the SF-36 comparable scale. a Statistically significantly different from the SF-36 comparable scale. 

common to both the US and Australian version of the SF-12. 

For  the Australian SF-12 PCS and MCS the SF-36 variation 

explained, as determined by the adjusted R 2, was 94 % for 

both scales. The root mean square error (RMSEA) for the 

Australian model was 0.07. For the US version of the SF-12 

the variance explained was 91% for the PCS and 90% for 

the MCS. The RMSEA, which assesses the fit of the model 

in relation to the degrees of freedom, was 0.08 for this 

model. We would not employ a model with a RMSEA equal 

to or greater than 0.1 (Arbuckle & Wothke 1999). 

Table 2 shows the SF-12 PCS and MCS age group scores cal- 

culated in this study and compared to the SF-36 summary 

scores calculated in the previous SF-36 study (Wilson et al. 

2000). It can be seen from Table 2 that there is a high level of 

agreement between both versions of the SF-12 and also a 

high level of agreement between these and the SF-36 sum- 

mary scores. Some statistically significant differences were 

found for some age groups for the Australian and US SF-12 

PCS and MCS when compared with the SF-36 PCS and MCS 

However, these differences were relatively small and statis- 

tical significance reflects the large sample sizes used. Over- 

all only the Australian SF-12 MCS was significantly different 

from the SF-36 MCS. The maximum relative differences 

amounted to 3 % between paired scores for the Australian 

SF-12 MCS and SF-36 MCS in the 70 years and older age 

group. This was calculated by subtracting the SF-12 score 

from the SF-36 score and dividing by the SF-36 score. The 

majority of other paired differences were less than 2 % and 

some were less than 1%. 

When compared with the theoretical health groups, based 

on medication taken, there was again a high level of agree- 

ment between the scores of the SF-12 versions and the SF-36 

summary scales. Significant differences were observed for 

some implied health groups, but again the maximum relative 

difference did not exceed 3 %. The conclusion that should 

be reached is that despite some statistically significant dif- 
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ferences in these SF-12 scores when compared with the 

SF-36 scores, these differences are not significant in practi- 

cal or clinical terms. 

Discussion 
In this study the SF-12 reproduced the average summary 

scores of the SF-36 with over 90 % of the variance explained 

using Australian regression weights. This addresses Ware's 

criteria for acceptance of the instrument. In selecting the 

best set of twelve explanatory variables for the SF-36 PCS 

and MCS it should be borne in mind that all question items 

are part of a summary scale constructed to take advantage of 

the high correlation between each of the variables. Thus the 

variables are collinear and all strongly related to the depen- 

dent variable. Selection of question items for the Australian 

SF-12 are therefore based on very small differences between 

each item and a number of different combinations explained 

more than 90% of the variation in the SF-36 summary 

scales in the Australian data. It is also highly probable that 

selection of an SF-12 will be data set specific. Collinearity 

diagnostics conducted in this study all produced condition- 

ing index values in excess of 20 indicating collinearity 

between the variables in the SF-36 subsets (Gebski et al. 

1992). 

The MCS and PCS summary scores for both versions of the 

SF-12 compared well with the SF-36 summary scores pro- 

duced in the previous study by Wilson et al. (2000) and had 

higher agreement with the underlying scale scores (validity) 

than did the MCS and PCS scores obtained from orthogonal 

rotation. We cannot assert that the validity of results ob- 

tained in this Australian study apply to other countries. It is 

reasonable, however, to suggest that users of the SF-36 and 

SF-12 in countries other than the United States use weights 

that are derived in those countries as has been done in this 

study. 
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Until this study the US SF-12 has been scored using regres- 

sion coefficients derived in the United States. This study has 

corrected the situation and shown that the US SF-12 is a valid 

instrument in the Australian context. For other countries 

using the US SF-12 question items, regression weights would 

also best be obtained from endogenous population data. 

The Australian version of the SF-12 explained more of 

the variance for both the PCS and the MCS than did the US 

version and the goodness of fit diagnostics (RMSEA) may 

suggest that the US version is not quite as good a model as 

the Australian version. Given that it does explain 90 % of 

the variation in the SF-36 PCS and MCS with a RMSEA of 

0.08 it is, however, a very adequate model. With this in mind 

we can conclude that the preferred version of the SF-12 for 

the Australian context should be the US SF-12. This is based 

on both the model adequacy and the fact that this version 

has international comparability in quality-of-life scores. In 

addition, despite better statistical diagnostics for the Aus- 

tralian variable set in these analyses, the US variable set 

actually performed better when compared to the SF-36 and 

provided smaller comparative differences in the validity 

study. Further support for using the US SF-12 comes from 

the fact that the Australian SF-12 did not cover all of the 

subscales in the questions derived. For the PCS role-phys- 

ical was omitted and for the MCS role-emotional was 

omitted. Overall therefore the US SF-12 is a better instru- 

ment for both the Australian and international research con- 

text. 

Zusammenfassung 

Oberdenken und Neuauswertung des SF-12-Fragebogens 
Fragestellung: Eine australische Version des SF-12-Fragebogens 

zur Erfassung der Lebensqualit~t ableiten und dessen Validit~t 

beurteilen. 

Methoden" Unter Verwendung von Regressions- und Struktur- 

gleichungsmodellen zur Bestimmung von Gewichtungsfakto- 

ren wurde eine australische Version des SF-12-Fragebogens 

abgeleitet. Hierzu wurden Daten einer Befragung der aus- 

tralischen BevOlkerung herangezogen. Der australische Frage- 

bogen wurde anschliessend mit dem bereits bekannten U.S. 

SF-12-Variablensatz verglichen. 

Ergebnisse: Die australische Version des SF-12 erklarte 94% der 

Variation f0r die physische (PCS) und psychische Summenskala 

(MCS) des SF-36-Fragebogens. Zwischen den beiden Versionen 

des SF-36 und SF-12 stimmten die MCS- und PCS-Summenwerte 

sehr gut 0berein. 

Schlussfolgerungen: Es ist mOglich, eine valide australische 

Version des SF-12 zu erhalten. Aus Gr0nden der interna- 

tionalen Vergleichbarkeit ist es jedoch besser, die U.S. Version 

des SF-12 einzusetzen, aber unter Verwendung von Gewich- 

tungsfaktoren, die anhand struktureller Vergleichsmodelle 

abgeleitet wurden. 

R~sum~ 

Repenser et red6finir le score du SF-12 
Objectifs: Etablir une version australienne du questionnaire 

SF-12 sur la qualit@ de vie et Evaluer sa validitY. 

M~thode: A partir de mEthodes de regression et de pond~ra- 

tion par des modEles d'@quations structurelles, une version 

australienne du SF-12 a ~tE Etablie 8 partir d'une enquire de 

population et comparEe avec I'ensemble des variables com- 

posant la version nord-amEricaine existante du SF-12. 

R~sultats: La version australienne du SF-12 expliquait 94% de 

la variation du score synthEtique physique (PCS) et mental 

(MCS) du questionnaire SF-36. II y avait un haut niveau de con- 

cordance pour ces deux scores entre les deux versions du SF-12 

et du SF-36, 

Conclusions: Bien qu'il soit possible d'Etablir une version aus- 

tralienne valide du SF-12, I'utilisation de la version am6ricaine 

du SF-12 peut ~tre utilisEe pour des raisons de comparabilitE 

internationale, mais en utilisant un systEme de pondEration 

specifique base sur des modEles d'~quation structurelles. 
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