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ABSTRACT. Data from general population surveys (n = 1483 to 9151) in nine European countries (Denmark,
France, Germany, Italy, the Netherlands, Norway, Spain, Sweden, and the United Kingdom) were analyzed to
cross-validate the selection of questionnaire items for the SF-12 Health Survey and scoring algorithms for 12-
item physical and mental component summary measures. In each country, multiple regression methods were used
to select 12 SF-36 items that best reproduced the physical and mental health summary scores for the SF-36
Health Survey. Summary scores then were estimated with 12 items in three ways: using standard (U.S.-derived)
SF-12 items and scoring algorithms; standard items and country-specific scoring; and country-specific sets of 12
items and scoring. Replication of the 36-item summary measures by the 12-item summary measures was then
evaluated through comparison of mean scores and the strength of product-moment correlations.

Product-moment correlations between SF-36 summary measures and SF-12 summary measures (standard and
country-specific) were very high, ranging from 0.94-0.96 and 0.94-0.97 for the physical and mental summary
measures, respectively. Mean 36-item summary measures and comparable 12-item summary measures were within
0.0 to 1.5 points (median = 0.5 points) in each country and were comparable across age groups.

Because of the high degree of correspondence between summary physical and mental health measures
estimated using the SF-12 and SF-36, it appears that the SF-12 will prove to be a practical alternative to the
SF-36 in these countries, for purposes of large group comparisons in which the focus is on overall physical and
mental health outcomes. j cLiN epiDEMIOL 51;11:1171-1178, 1998. © 1998 Elsevier Science Inc.

KEY WORDS. Construct validity, health status indicators, SF-36 Health Survey, translations, cross-cultural

comparisons, SF-12 Health Survey

INTRODUCTION
Although the 36-item SF-36 Health Survey is a short-form

measure, for some applications even a questionnaire with
36 questions is too lengthy. Large general population sur-
veys may only have room for one page of questions about
health. Questionnaires that include disease-specific mea-
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Accepted for publication on 7 July 1998.

sures may not have room for a generic measure of health
status such as the SF-36. In addition, although the SF-36
can be completed in a relatively short amount of time (5 to
10 minutes on average), this may be too great a burden for
some respondents. Therefore, use of a shorter form than the
SF-36 is warranted in a number of instances.

Development of two summary measures from the SF-36
[1-5] suggested that it might be possible to develop a
shorter survey which would reproduce the SF-36 physical
and mental health summary measures with fewer items. Be-
cause the number of items in a survey is dependent on the
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number of dimensions for which scores are to be estimated,
fewer questions are needed to calculate two summary scores
than to calculate eight scale scores. Thus, the SF-12 Health
Survey was originally developed in the United States to
provide a shorter alternative to the SF-36, for use in large-
scale health measurement and monitoring efforts in which
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a 36-item questionnaire was too lengthy and in which the
focus was on overall physical and mental health outcomes
[6,7]. The SF-12 contains a subset of 12 items from the
SE-36, including one or two items from each of the eight
SF-36 scales (Figure 1). Two items are included from the
Physical Functioning and Mental Health scales because

Summary
1
ltems Scales Measures
Label Item# Abbreviated Content
PFO1 3a.
PFO02
PFO3 3c.
PFO04 d b Se
PFOS 3 Bend 2225"3'117 Physical Functioning (PF)
PF08 3h. Walk Several Blocks
PFO09 3i. Walk One Block
PF10 3j. Bathe, Dress
SIFD’; 4a. Cut /D\own Ti{ne r PhYSICa|
4b_Accomplished[ess  J——— : /
RP3 ¢ Limited in Kind Role-Physical (RP) Health
RP4 4d. Had Difficulty (PCS)
BP1 7. Pain-Magnitude Bodilvy Pain (BP)
BP2 18.___Pain-Interfere | y
GHA1 1. EVGFP Rating
GH2 11a.  Sick Easier
— T~
GH3  11b.  As Healthy \ General Health (GH)*
GH4 11c.  Health To Get WOW
GH5 11d.  Health Excellent
w; 9a. lgep/éife
e. Energy = \/itali
VT3 9g. WornEL// Vlta“ty (VT)*
VT4 9i. Tired
o 6 SudalExent Social Functioning (SF)*\H enlﬁ'l
. ea
RE1 5a. Cut Down Time
RE2 5bAccomplished [ Role-Emotional (RE)————
RE3 T T — (RE) (MCS)
MHA1 9b. Nervous
Wiz S Downbume—— Mental Health (MH
va._rFeaceiy )
MH4 57, Bluersad —— Mental Health (MH)
MH5 Sh. Happy
*  Significant correlation with other summary measure.
1

Adapted from [7]

Items in boxes were selected for SF-12.

FIGURE 1. SF-12 measurement model.
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these scales have been shown to best predict physical and
mental health; two items each are also included from both
Role Functioning scales, because these are relatively coarse
scales. One item each is included from the remaining four
scales. Information from all 12 items is used to construct
physical and mental component summary measures
(PCS-12 and MCS-12).

In the U.S. general population, the SF-12 items ex-
plained more than 90% of the variance in the SF-36 physi-
cal (PCS-36) and mental (MCS-36) summary measures [6].
In cross-validation with data from the Medical Outcomes
Study, the PCS-36 and PCS-12 correlated 0.95 and the
MCS-36 and MCS-12 correlated 0.97. Within the U.S.
general population, mean PCS-36 and PCS-12 scores were
within 1 point across subgroups differing in age and gender,
and similar results were found in comparing the MCS-36
and MCS-12 [7]. Expected relationships between the SF-12
summary measures and clinical criteria were verified. Thus,
in the United States the SF-12 reproduced the SF-36 sum-
mary measures with the same interpretations.

The two-component model of physical and mental
health has been replicated using SF-36 data from large gen-
eral population samples in nine Western European coun-
tries studied to date (Denmark, France, Germany, Italy, the
Netherlands, Norway, Spain, Sweden, and the United
Kingdom) [8]. These findings supported the derivation and
testing of SF-36-based physical and mental health summary
measures in these countries [9]. In this study, we cross-vali-
date the selection of questionnaire items for the SF-12 in
these nine countries and examine how well the SF-12-
based summary measures reproduce the SF-36-based sum-
mary measures. We also compare the use of country-specific
versus standard (U.S.-derived) scoring algorithms for the
SF-12 summary measures.
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METHODS
Data

Data come from 10 general population surveys, which have
been described in detail elsewhere [10]. In brief, samples
were selected to be nationally representative in nine coun-
tries (Denmark, France, Germany, Italy, the Netherlands,
Norway, Spain, the United Kingdom, and the United
States). Data from Sweden were collected through seven
mail surveys conducted in various regions of Sweden to pro-
vide a broad cross-section of the population [11]. Self-
administration of the SF-36 was used in all countries, with
the exceptions of Italy (50% personal interview), Spain
(100% personal interview), the United Kingdom (100%
personal interview), and the United States (32% telephone
interview). Twenty-seven percent of Italian respondents re-
ceived an explanation of one or more questions from the
interviewer (23%) or other person (4%); these respondents
were not included in the analysis, due to concerns about
possible bias [12]. Response rates ranged from 61-81%. The
mean age ranged from 41.1 years to 47.6 years; slightly more
than half of the respondents were female in each country
except in the Netherlands in which the sample was 44% fe-
male. Data completeness was satisfactory, and Cronbach’s
alpha for the eight SF-36 scales ranged from 0.68 to 0.94,
with a median value of 0.83 [3].

Health Status Measures

Summary physical (PCS) and mental (MCS) component
scores were constructed from the SF-36 and SF-12, using
standard (U.S.) and country-specific scoring algorithms.
Five sets of PCS/MCS summary components were derived
in each country, as noted in Table 1. Two sets of SF-36
summary component scores were calculated. One set used

TABLE 1. Description of SF-36 and SF-12 physical (PCS) and mental (MCS) summary mea-

sures
Label Calculated from Weights used Normed to
PCS-36/MCS-36 Eight SF-36 scales U.S. factor weights Mean = 50 and
SD = 10in U.S.
general population
CPCS-36/CMCS-36 Eight SF-36 scales Country-specific Mean = 50 and
factor weights SD = 10in
country sample
PCS-12/MCS-12 12 items from the U.S. regression Mean = 50 and
standard U.S. weights SD=10inU.S.
SF-12 general population
CPCS-12/CMCS-12 12 items from the Country-specific Mean = 50 and
standard U.S. regression weights SD =10in
SE-12 country sample
CSPCS-12/CSMCS-12 12 items selected Country-specific Mean = 50 and
separately for regression weights SD =10in

each country

country sample




1174

standard U.S. scoring algorithms and was normed to the
U.S. general population (PCS-36/MCS-36) [13]. The sec-
ond set used previously derived country-specific scoring al-
gorithms and was normed to country-specific general popu-
lation samples (CPCS-36/CMCS-36)[9].

Three sets of SF-12 physical and mental summary mea-
sures were calculated. All three methods applied regression
weights to the 12 items, using separate physical and mental
regression weights for each item response category. The first
set of summary measures (PCS-12/MCS-12) was calculated
using the standard SF-12 items and U.S. regression weights
[7]. Scores were transformed to have a mean of 50 and stan-
dard deviation of 10 in the U.S. general population.

The second set of SF-12 summary scores (CPCS-12/
CMCS-12) used the standard U.S. SF-12 items and coun-
try-specific regression weights. These weights were derived
from regressions that used the response categories for the 12
items as independent variables and CPCS-36 and CMCS-36
as the dependent variables, to arrive at a set of physical re-
gression weights and mental regression weights in each
country. Scores were transformed to have a mean of 50 and
a standard deviation of 10 in each country.

The third set of SF-12 summary scores (CSPCS-12/
CSMCS-12) used the 12 items in each country that were
the best predictors of the country-specific PCS-36 and
MCS-36, following methods used to construct the SF-12 in
the United States [6,7]. After first confirming that the two-
component factor structure of the SF-36 was replicated in
each country, forward stepwise regression was used, with
CPCS-36 and CMCS-36 as the dependent variables, to
identify a subset of SF-36 items which explained at least
90% of the variance in the CPCS-36 and in the CMCS-36.
SF-36 items were not recoded prior to entry into the regres-
sion. The best predictors of the CPCS-36 and the
CMCS-36 were combined to derive the country-specific
SF-12 items for each country. Item selection was made us-
ing the constraints that at least one item must be selected
for each of the eight SF-36 concepts, and that two items
would be selected from the Physical Functioning, Mental
Health, Role-Physical, and Role-Emotional scales, for the
same conceptual reasons as in the derivation of the U.S.
SF-12. In addition, the overall health item (“in general,
would you say your health was: excellent to poor”) was used
in all country-specific questionnaires, due to its widespread
use as a single-item measure in numerous health surveys.
Because the five general health items had partial RZ values
ranging from 0.00 to 0.03 across the PCS and MCS regres-
sions in all countries, selection of the overall health item
instead of another general health item did not affect the
percentage variance explained by the selected 12 items in
any country. After selection of the 12 items within each
country, country-specific regression weights were derived
and were used to calculate the SF-12 summary scores. The
scores were transformed to have a mean of 50 and a stan-
dard deviation of 10 in each country.
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Analyses

We evaluated how well the SF-12 replicated the SF-36
summary measures by examining the proportion of vari-
ance, or R2, in PCS-36 and MCS-36 scores that was ex-
plained by the 12 items; we hypothesized that this would be
90% or greater. In addition, we examined the correlations
between SF-36 and SF-12 summary measures (e.g., PCS-36
with PCS-12, CPCS-36 with CPCS-12, CSPCS-36 with
CSPCS-12), which also were expected to be high. We also
examined the correlations between pairs of physical and
mental summary measures that were scored using the same
method (e.g., PCS-12 and MCS-12); we hypothesized that
these correlations would be positive and low.

We compared descriptive statistics (means and standard
deviations) for the SF-36 and SF-12 summary measures,
scored using standard (U.S.) scoring algorithms, to deter-
mine how closely the SF-12 measures replicated the SF-36
measures on average, both overall (for respondents age 18—
74) and by age group (18-44, 45-64, 65-74). Data from the
United States was included in these comparisons. No ad-
justment was made for other differences among countries
(e.g., gender, presence of chronic conditions). Based on
previous studies in the United States [3, 6, 7], we hypothe-
sized that mean PCS-36 and PCS-12 scores would be simi-
lar in each country and would decline with age; that mean
MCS-36 and MCS-12 scores would be similar in each
country and would stay stable or increase slightly with age;
and that the amount of variance in PCS scores explained
by age would be slightly lower for the SF-12 measures than
for the SF-36 summary measures, due to reduced precision
of the 12-item measures.

Because one goal of the analysis was to select the 12
items that best predicted the SF-36 summary measures in
each country, item selection was made using a subset of
data from each country. If the 12 items selected within each
country differed greatly from the standard set of 12 items, or
if results using standard versus country-specific scoring dif-
fered greatly, further evaluation could be done on the re-
maining data. Therefore, development of country-specific
SF-12 scoring algorithms and correlational analyses were
based on a random two-thirds sample of each dataset. Com-
parisons of mean scores are based on the entire sample in
each country, but are limited to those respondents for
whom both 36-item and 12-item summary measures could
be calculated.

RESULTS

The 12 items selected in each European country to empiri-
cally reproduce the SF-36 summary measures agreed consid-
erably with the standard SF-12 items selected in the United
States (Table 2; verbatim item content is provided else-
where in this issue [14]). In 91 of 108 instances across the
nine countries, the country-specific items were the same as
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TABLE 2. Twelve items that best reproduce the SF-36 PCS/MCS measures in ten countries
Scale U.S. Denmark France Germany Italy Netherlands Norway Spain Sweden U.K
PF PFO2 . . . . . PFO8 . .
PFO4 . . PFO7 . . o o PFO7
RP RP2 . . . . . . . . .
RP3 . . . . . RP4 RP4 . .
BP BP2 . . . . . ] . . .
GH GH1 . . . . . . . .
VT VT2 VT4 VT4 . VT4 VT4 . VT1 VT4 VT3
SF SF2 SF1 o o SF1 o SF1 o SF1 SF1
RE RE2 . . . . . . . . .
RE3 . . ] . . ] . . .
MH MH3 . . . . . ] . . .
MH4 . . . . . . . . .

eIndicates same item as in U.S. derived SF-12.

Abbreviations: PF = Physical Functioning; RP = Role-Physical; BP = Bodily Pain; GH = General Health; VT = Vitality; SF = Social Functioning; RE =

Role-Emotional; MH = Mental Health

in the standard U.S. SF-12. The same two Physical Func-
tioning items, PFO2 (moderate activities) and PF04 (several
flights of stairs), were the two best predictors of the coun-
try-specific CPCS-36 in six countries, and one of these two
items was included in the other three countries. The Bodily
Pain item that measures limitations in normal work due to
pain (BP2) entered the PCS stepwise regression as the first
or second variable in every country. The same Role-Physi-
cal and Role-Emotional items generally were the best pre-
dictors of CPCS-36 and CMCS-36, respectively. The two
best Mental Health items in the United States, MH3 (calm
and peaceful) and MH4 (downhearted and blue), were the
best predictors of the CMCS-36 in every country. While the
Vitality item selected for the U.S. SF-12 was “full of en-
ergy,” Vitality items measuring fatigue (VT3 or VT4) were
selected in all other countries except Germany and Nor-
way. The greatest number of differences from the U.S. stan-
dard solution was seen in Spain and the United Kingdom.
The 12 items selected within each country explained 88—
92% of the variance in CPCS-36 scores and 89-94% of the
variance in CMCS-36 scores.

The standard SF-12 items explained 89-92% of the vari-

ance in PCS-36 scores and 88-94% of the variance in

MCS-36 scores, across all nine countries. Correlations be-
tween the SF-12 summary measures scored using standard
items and weights, and the SF-36 summary measures scored
using standard scoring algorithms (PCS-12 with PCS-36;
MCS-12 with MCS-36) were very high in all countries,
ranging from 0.94-0.97 (Table 3). Correlations between
the SF-12 summary measures scored with standard items
and country-specific weights (CPCS-12 and CMCS-12)
and the SF-36 summary measures scored using country-spe-
cific scoring algorithms (CPCS-36 and CMCS-36) ranged
from 0.94-0.97 across countries. Similarly, correlations be-
tween the SF-12 summary measures scored with country-
specific items and country-specific weights (CSPCS-12 and
CSMCS-12) and the SF-36 summary measures scored using
country-specific scoring algorithms (CPCS-36 and CMCS-36)
also were high, ranging from 0.94-0.97. Within each coun-
try, the correlations among the physical summary measures
were within 0.01 of each other, as was the case for the men-
tal summary measures.

Correlations between pairs of SF-12 physical and mental
summary measures scored using standard (PCS-12 with
MCS-12) and country-specific (CPCS-12 with CMCS-12)
algorithms generally were positive and low (Table 4). The

TABLE 3. Correlations between SF-36 and SF-12 summary measures in nine countries

PCS-36/ CPCS-36/ CPCS-36/ MCS-36/ CMCS-36/ CMCS-36/

Country n  PCS-12 CPCS-12 CSPCS-12 MCS-12 CMCS-12 CSMCS-12
Denmark 2746 0.95 0.94 0.94 0.96 0.95 0.95
France 2455  0.94 0.94 0.94 0.96 0.96 0.96
Germany 1955  0.96 0.96 0.96 0.94 0.95 0.95
[taly 985  0.94 0.94 0.94 0.95 0.94 0.94
Netherlands 1171 0.95 0.95 0.95 0.97 0.97 0.97
Norway 1515 0.95 0.96 0.96 0.97 0.97 0.97
Spain 6124  0.94 0.94 0.94 0.94 0.94 0.94
Sweden 5970  0.95 0.94 0.94 0.97 0.97 0.97
United Kingdom 1372 0.96 0.95 0.96 0.94 0.94 0.95
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TABLE 4. Correlations between SF-36 and SF-12 physical and
mental summary measures using standard and country-specific
scoring

Country PCS-12/MCS-12 CPCS-12/CMCS-12
Denmark 0.06 0.04
France 0.08 0.06
Germany 0.06 0.02
Italy 0.20 0.10
Netherlands 0.13 0.05
Norway 0.08 —0.02
Spain 0.17 0.06
Sweden 0.15 0.12
United Kingdom 0.19 0.02

correlations between SF-12 physical and mental summary
measures ranged from —0.02-0.20 (median = 0.07) and all
but one were positive.

Within each country, unadjusted mean scores for the
PCS-36 and PCS-12, and also for the MCS-36 and MCS-12,
generally were within 1 point (Table 5). (All scores were
calculated using standard U.S. scoring algorithms, which
yield a mean score of 50 and standard deviation of 10 in the
U.S. general population.) Analysis of difference scores
(e.g., PCS-36 minus PCS-12) also showed similar results
(data not reported). Within each age group in each coun-
try, mean PCS-36 and PCS-12 scores were within 1 point
of each other in 23 of 30 comparisons, and were within 1.7
points in all comparisons (Table 6). Mean MCS-36 and
MCS-12 scores were within 1 point of each other in 25 of
30 comparisons and were within 1.4 points in all compari-
sons. As hypothesized, physical summary scores declined
with age in all countries. Mental summary scores generally
remained stable or increased slightly with age, although
mental health scores declined with age in Italy and Spain.
F-statistics, which measure the amount of separation in
scores between age groups relative to the within group (er-
ror) variance, generally were slightly lower for the PCS-12
than the PCS-36 in each country, with some exceptions.

DISCUSSION

In each of the nine European countries, there were substan-
tial correlations between the summary measures scored
from the SF-36 and SF-12 Health Surveys. Correlations
were also substantial between scores based on three differ-
ent estimation methods (standard items and scoring weights;
standard items and country-specific scoring weights; and
country-specific items and scoring weights). Mean scores
were also very comparable across estimation methods. In
addition, there was a high degree of replication in the selec-
tion of 12 items for the SF-12 across nine European coun-
tries and in comparison with items selected for the SF-12 in
the United States. Thus, the SF-12 appears to provide good
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TABLE 5. Mean PCS and MCS scores (standard deviation) in
ten countries

Country n PCS-36 PCS-12 MCS-36 MCS-12
Denmark 3242 515 51.0 54.0 52.8
(8.6) (8.1) (8.3) (8.3)
France 2743 52.2 51.2 48.4 48.4
(8.0) (7.4) (9.5) (9.4)
Germany 2453 50.7 49.6 514 52.3
(9.8) (8.7) (8.1) (8.0)
Italy 1413 52.7 51.2 417.6 47.8

(7.8) (7.4) (10.1) (10.1)
Netherlands 1479  49.7 49.4 52.1 51.6
(9.3) (8.8) (9.7) (9.2)

Norway 1885  51.2 50.3 51.2 50.6
(9.3) (8.8) (9.8) (9.9)
Spain 8494 51.0 49.9 51.9 51.8
(9.8) (9.0) (9.4) (9.0)
Sweden 7175  50.8 50.3 53.5 52.9

9.1) (8.5)  (10.0) (9.6)

United Kingdom 1751  50.8 50.9 52.2 52.1
(10.2) (9.4) (9.4) (8.7)

United States 2105 50.8 50.8 50.0 50.0
(9.4) (8.9) (9.9) 9.5)

Note: Limited to adults age 18-74. All summary measures are calculated
using standard (U.S.) scoring algorithms.

reproductions of the SF-36 summary measures in these
countries.

One limitation of this study is that it assumes that re-
sponses to SF-12 items that were interspersed within the
SF-36 will be the same when those 12 items are adminis-
tered alone. In support of this assumption, research in Aus-
tralia found no significant differences in mean SF-12 sum-
mary scores when the SF-12 was embedded in the SF-36
and when the SF-12 was administered by itself to an equiv-
alent and independent sample [15]. Similar results have
been reported for the United States [7]. Thus, it seems rea-
sonable to assume that similar conclusions will be reached
in these nine European countries. This study also did not
address the issue of the empirical validity of the SF-12.
Studies of the validity of the SF-12 among groups known to
differ in clinical profiles have been reported in the United
States [6] and in the United Kingdom [16].

A question that often arises is whether standard (U.S.-
derived [7]) or country-specific scoring algorithms are most
appropriate for scoring the SF-12 in countries other than
the United States. Based on the results reported here, we
conclude that there is little difference and we recommend
standard (U.S.-derived) scoring of the SF-12 summary mea-
sures, so that data can be compared and interpreted across
countries in relation to standard benchmarks, namely
scores with a mean of 50 and standard deviation of 10 in
the U.S. general population. For comparisons within a
country, standard and country-specific scoring are expected
to lead to the same conclusions because of their high inter-
correlations.
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TABLE 6. Mean PCS and MCS scores (standard deviation) by age group in ten countries

Country Age n PCS-36 PCS-12 MCS-36 MCS-12
Denmark 18-44 1945  53.6(6.4) 53.0 (6.0) 53.6 (7.9) 52.3 (8.0)
45-64 996  49.4 (9.8) 48.8 (9.4) 54.5 (8.8) 53.4 (8.7)
65-74 301  45.2(109) 449(10.4)  55.5(8.8) 54.1 (8.8)
F 195.0 199.3 9.6 8.9
France 18-44 1508  54.3 (6.6) 52.9 (6.0) 48.1 (9.6) 48.4 (9.5)
45-64 763 50.1(8.7) 49.4 (8.0) 48.8 (9.4) 48.6 (9.4)
65-74 472 46.1(9.4) 45.7 (9.0) 48.9 (9.2) 48.3 (9.2)
F 182.9 162.9 1.7 0.1
Germany 1844 1209  54.1(7.2) 52.5(6.3) 50.9 (7.9) 52.1(7.8)
45-64 876 484 (10.4)  47.7(9.5) 51.5(8.3) 52.2 (8.2)
65-74 368 434 (11.1) 43.5(10.1)  53.4(84) 53.4 (8.1)
F 227.2 203.2 12.5 38
[taly 18-44 815  54.2(6.5) 52.7(6.0) 47.8 (9.9) 48.2 (9.8)
45-64 479  51.0(8.1) 49.7 (1.9) 47.1(10.3)  47.5(10.3)
65-74 119 45.8(109)  44.1(10.7)  46.8(11.7)  46.4(11.6)
F 73.9 61.9 0.9 1.8
Netherlands 18-44 764 52.5(7.1) 51.7 (6.8) 51.6 (9.5) 51.4 (9.1)
45-64 507  47.8(10.0)  47.9 (9.6) 52.0(10.1)  51.4(9.6)
65-74 208 44.5(11.1)  45.2(10.5)  53.6(9.3) 52.9 (8.6)
F 86.7 61.9 34 2.3
Norway 18-44 1144  53.3(7.8) 52.2(7.4) 50.3 (9.9) 49.9 (10.1)
45-64 565  49.2(10.0) 48.6(9.3) 52.2(9.4) 51.4 (9.5)
65-74 176 439(11.1) 433(10.6) 54.0(9.2) 53.1(8.8)
F 104.4 102.6 15.5 10.8
Spain 18-44 6548  54.3 (6.9) 52.8(6.2) 52.3 (8.6) 52.5(8.1)
45-64 1253  48.5(104) 47.8(9.8) 51.7 (10.0)  51.5(9.6)
65-74 693  42.6(11.8) 423 (11.1) 503 (11.0)  49.8(10.7)
F 987.8 909.1 22.4 44.5
Sweden 18-44 4386  52.7(7.8) 52.0(7.2) 53.1(9.8) 52.6 (9.5)
45-64 2116  48.8 (9.7) 48.6 (9.2) 54.1 (10.0)  53.3 (9.6)
65-74 673  44.2(10.9)  44.5(104) 54.6(10.7)  53.6(10.3)
F 353.3 309.0 11.0 5.9
United Kingdom 18-44 888  53.7(7.5) 53.4 (1.0) 51.9 (8.6) 52.2(7.7)
45-64 588  48.7(11.5)  49.1(10.6) 51.8(10.3)  51.4(9.8)
65-74 275 44.8(12.1) 453 (11.2) 544 (94) 53.2(9.1)
F 100.3 91.2 1.5 4.2
United States 1844 1123  53.1(7.5) 52.9 (6.9) 49.2 (9.9) 49.5 (9.4)
45-64 574  479(10.5)  48.2(10.2)  50.9(9.8) 50.5 (9.7)
65-74 408  43.5(11.2)  43.7(11.0)  52.6(9.3) 52.1(9.5)
F 150.1 146.3 14.0 79
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Note: All summary measures are calculated using standard (U.S.) scoring algorithms.

As demonstrated in this article, mean summary scores for
adults age 18 to 74 in many European countries differed
from the U.S. scores for both summary measures. Thus,
these country differences in health are noteworthy and war-
rant further study. For this purpose, we recommend stan-
dard scoring coefficients, means and standard deviations, so
that differences between countries are not transformed
away. If country-specific scoring is used within a study con-
ducted in one country, publications should precisely docu-
ment the scoring that was used. Documentation of country-
specific SF-12 scoring algorithms is forthcoming from the
IQOLA Project (for more information, see www.iqola.org).

Another question that often arises is when to use the

SF-12 rather than the SF-36. The SF-12 represents a calcu-

lated compromise between the objectives of practicality
and the statistical precision of scores. The content validity
of the SF-12 was enhanced by including one or two items
from each of the eight health concepts in the SF-36. These
12 items also represent a variety of operational definitions
of health, including what respondents are able to do, the
distress and well-being they feel, how their everyday lives
are affected, and how they evaluate their health status [7].
The SF-12 also meets the practical need for a health survey
that can be printed on one page and can be administered in
2 minutes or less, on average [6]. However, the tradeoff
with a more practical form is a reduction in precision. The
SF-12 only uses one or two items to measure each of the
eight SF-36 concepts. These scales have been shown to
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have significantly less precision than longer multi-item
scales [17]. Thus, each of the eight health concepts is mea-
sured with less precision by the SF-12, relative to the SF-36,
because the SF-12 scales define fewer scale levels and pool
less reliable variance [6]. Accordingly, U.S. studies have
shown that in clinical tests, the empirical validity of the
SF-12 physical and mental summary scores typically has
been about 10% below that of the SF-36 summary measures
[6,7]. Similar results were seen in this study, in comparisons
of the relative validity of the PCS-12 and PCS-36 to detect
age differences in the nine European countries.

For large group comparisons and longitudinal monitor-
ing, the differences in measurement reliability of the SF-12
and SF-36 are less important, because confidence intervals
for group averages in health scores are largely determined
by sample size [6]. Thus, if a study focuses on measuring
overall physical and mental health outcomes rather than
the eight-scale profile, and the sample size is large (n =
500+), the SF-12 may be advantageous. For smaller studies,
and for studies in which the focus is on one or more of the
eight SF-36 concepts rather than the two summary mea-
sures, the SF-36 is preferred. Research currently is ongoing
in the United States to calibrate the eight-scale health pro-
file across the SF-36 and SF-12, which will increase the use-
fulness of the SF-12 in smaller studies. Further research is
needed to determine the extent to which the same tradeoffs
between the SF-36 and SF-12 are involved in the nine
countries studied here and in other IQOLA countries.
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