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Abstract

Regression methods were used to select and score 12 items from the Medical Outcomes Study 36-Item
Short-Form Health Survey (SF-36) to reproduce the Physical Component Summary and Mental Component
Summary scales in the general US population (n = 2,333). The resulting 12-item short-form (SF-12)
achieved multiple R squares of 0.911 and 0.918 in predictions of the SF-36 Physical Component Summary
and SF-36 Mental Component Summary scores, respectively. Scoring algorithms from the general
population used to score 12-item versions of the two components (Physical Component Summary and
Mental Component Summary) achieved R squares of 0.905 with the SF-36 Physical Component Summary
and 0.938 with the SF-36 Mental Component Summary when cross-validated in the Medical Outcomes
Study. Test-retest (2-week) correlations of 0.89 and 0.76 were observed for the 12-item Physical
Component Summary and the 12-item Mental Component Summary, respectively, in the general US
population (n = 232). Twenty cross-sectional and longitudinal tests of empirical validity previously
published for the 36-item short-form scales and summary measures were replicated for the 12-item
Physical Component Summary and the 12-item Mental Component Summary, including comparisons
between patient groups known to differ or to change in terms of the presence and seriousness of physical
and mental conditions, acute symptoms, age and aging, self-reported 1-year changes in health, and
recovery from depression. In 14 validity tests involving physical criteria, relative validity estimates for the
12-item Physical Component Summary ranged from 0.43 to 0.93 (median = 0.67) in comparison with the
best 36-item short-form scale. Relative validity estimates for the 12-item Mental Component Summary in 6
tests involving mental criteria ranged from 0.60 to 1.07 (median = 0.97) in relation to the best 36-item
short-form scale. Average scores for the 2 summary measures, and those for most scales in the 8-scale
profile based on the 12-item short-form, closely mirrored those for the 36-item short-form, although
standard errors were nearly always larger for the 12-item short-form.

Although the 36-item short-form (SF-36) health survey has proved to be useful for a variety of purposes,1,2 it is too
long for inclusion in some large-scale health measurement and monitoring efforts. Can an even shorter form yield
satisfactory results? Two developments have led to a strategy for constructing a shorter version of the SF-36 Health
Survey. First, physical and mental health factors have been found to account for 80% to 85% of the reliable variance in
the eight SF-36 scales in both patient and general populations in the United States 2,3 and in other countries.4 Second,
in cross-sectional and longitudinal tests, the SF-36 Physical Component Summary (PCS) has detected hypothesized
differences in nearly all tests based on physical criteria (such as the severity of heart failure or the age-related decline
in physical health) and the Mental Component Summary (MCS) has detected hypothesized differences 100% of the time
in tests using mental criteria (such as the impact of clinical depression and change in severity over time).2,5
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The results observed for the PCS and MCS measures show that it is possible to use psychometric methods to reduce
the number of health dimensions assessed without substantial loss of information. More important, summary measures
make it possible to construct an even shorter health survey because the number of items in a survey is a function of the
number of health dimensions for which separate scores are to be estimated with precision.5,6 Thus, in those
applications where two summary scores (physical and mental health) are sufficient, a shorter survey may prove to be
valid and practical enough for more wide-spread use.

This article documents the methods used to select and evaluate a subset of 12 items from the SF-36 Health Survey.
Our objectives, which were achieved, were to develop a form that: 1) could be scored to explain at least 90% of the
variance in SF-36 physical and mental health summary measures; 2) would reproduce the average scores for the
summary measures and eight-scale profile with a high degree of comparability; and 3) could be printed on one to two
pages of a self-administered questionnaire or administered by an interviewer in less than 2 minutes, on average. Also,
we present here results from 2 studies of reliability and 20 tests of the empirical validity of the 12-item short-form (SF-
12) health survey summary measures and 8-scale profile in comparison with SF-36 summary measures and scales.

Methods
Data Sources

Data for these studies came from two sources. The first source was the National Survey of Functional Health Status
(NSFHS), a cross-sectional survey used to gather norms for the SF-36 Health Survey. Sampling methods and sample
characteristics are well-documented elsewhere.1,7 The NSFHS database was used to select and score 12 items from the
SF-36 Health Survey. The NSFHS also was previously used to derive and to develop norm-based scoring for SF-36 PCS
and MCS measures in the general population.2,5

The second source was the Medical Outcomes Study (MOS), an observational study of adult patients with chronic
conditions.8,9 The MOS data were used to cross-validate population-based scoring algorithms for summary measures
and the eight-scale profile based on the SF-12 and to perform empirical tests of validity. Details on the design of the
MOS are well-documented elsewhere.8-11 Briefly, the MOS sampled patients with hypertension, congestive heart failure,
survivors of a recent myocardial infarction, and Type II diabetes using criteria and sampling methods published
elsewhere.1,3,5,11 Those with depressive disorder, the fifth condition studied, were selected on the basis of a patient-
completed form and results from a subsequent interview.12

Health Status Measures

Results for two summary measures based on the SF-12 were compared with those derived from the SF-36 2,5 as
well as the eight-scale profile.1,2 To simplify our presentation, we adopt the following conventions in labeling measures.
In previous publications, the SF-36 PCS and MCS measures were abbreviated as PCS and MCS, respectively.2,5
However, we label them as PCS-36 and MCS-36, here to indicate that the 36-item form was used to score them. The
PCS and MCS based on the SF-12 are referred to here as PCS-12 and MCS-12. The construction and scoring of the eight
SF-36 scales and PCS-36 and MCS-36, including tests of scaling assumptions, are summarized elsewhere.1-3,5

The two SF-12 summary measures were constructed independently to reproduce the SF-36 physical and mental
summary measures. Forward-step regression analysis was used to identify a subset of 12 or fewer items from the SF-
36 and 2 weighting algorithms for estimating PCS-36 and MCS-36. On the basis of previous experience, we were
confident that a 12-item short-form printed on a single questionnaire page could be completed by the great majority of
respondents and that a less compressed 2-page version would be satisfactory for virtually all respondents capable of
self-administration. Further, from published estimates 13 of response times from several general population studies, we
expected that the 12 items could be self-administered in 2 minutes or less by most respondents. The latter expectation
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was confirmed in a small pilot test in which 26 of 32 adults (81.3%) completed the SF-12 in less than 2 minutes. A
second objective in choosing items was the representation of the eight SF-36 health concepts (Fig. 1). Ten items were
sufficient to reproduce both the PCS-36 and MCS-36 scores with an Rz above 0.90. Two additional items were selected
to represent all eight concepts.
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FIG. 1. Measurement model.

Two scoring strategies were compared: 1) equal-interval scoring of response categories for 10 items and
recalibration of response choices for 2 items to better meet scaling assumptions (the standard SF-36 method)1 and (2)
unequal interval scoring with item weights for response categories empirically derived in the general US population. In
the first method, weights were derived by estimating PCS-36 and MCS-36 scales using items scored according to the
standard SF-36 scoring method. In the second method, item response categories were defined as “"dummy” variables,
which were used to estimate PCS-36 and MCS-36 scales in the general US population. As with the PCS-36 and MCS-
36,2,5 norm-based standardized scores were computed for the PCS-12 and MCS-12 scales to have means of 50 and
standard deviations of 10 in the general US population.

Reliability
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Data from repeated administrations of the SF-36 2 weeks apart were analyzed to estimate the test-retest reliability
of PCS-12 and MCS-12 scores. Test-retest reliability coefficients were estimated using productmoment correlations
between scores in the only two English language datasets with test-retest administrations of the SF-36. These included
a subset of the general US population participating in the NSFHS survey (n = 232)7 and a sample from the UK general
population (n = 187).14

Empirical Validation

Tests of validity were designed to address issues involved in the many intended uses of the forms and study
conditions that might affect interpretations. For example, the SF-12 measures of physical and mental health should
discriminate between groups of patients who differ in physical and mental health according to proven clinical measures.
This standard method of construct validation follows the logic of “known groups” validity.15 The performance of PCS-12
and MCS-12 in discriminating between groups was compared with the SF-36 summary measures and eight scales. For
these tests, patients from the MOS were categorized into four groups known to differ in physical and/or mental health
as defined clinically. The criteria used to define these groups are identical to those reported previously for studies of SF-
36 scales and summary measures.2,3,5 Briefly, 10 categories of comparisons were performed, involving groups of
patients differing in: 1) the seriousness of a physical condition (serious versus minor physical diagnosis); 2) the
presence/severity of a mental condition (serious mental condition versus minor medical); 3) the incremental impact of a
serious physical condition on a mental condition and the incremental impact of a serious mental condition on a serious
physical condition; 4) specific physical diagnoses (four groups); 5) severity of hypertension (two levels), diabetes (four
levels), and congestive heart failure (two levels); 6) the presence of 16 comorbid conditions; 7) the frequency of acute
symptoms; 8) cross-sectional and longitudinal comparisons of age effects among the most well group of patients
(uncomplicated hypertension); 9) longitudinal comparisons among groups of patients classified at 1-year follow-up
according to self-reported changes in physical, mental, and general health status; and 10) cross-sectional and
longitudinal (2-year) comparisons of patients with clinical depression.

We tested the same hypotheses for the SF-12 in relation to the above variables as were previously tested for the
SF-36.2,3,5 For example, we expected the PCS-12 would be most valid in distinguishing groups differing in the presence
and severity of physical conditions and would perform less well than did the MCS-12 in distinguishing groups differing in
the presence and severity of mental conditions. We hypothesized the reverse pattern of results for the MCS-12 relative
to the PCS-12. Based on results with the SF-36, we expected the SF-12 to pass these tests of validity and that our
hypotheses would be supported. We were particularly interested in using these tests to gauge the validity of the SF-12
relative to the SF-36.

Analytic Plan

The analytic plan was identical to that used in previous studies so that results for the SF-12 could be
unambiguously compared with results for the SF-36. The first three analyses of “criterion groups” were performed using
analysis of variance methods.1-3 Analyses of criterion variables in categories 4 to 6 used ordinary least squares multiple
regression techniques with the same statistical adjustments for differences in age, gender, race, poverty, study site,
health care setting, and season of the year used in previous MOS analyses.2,5 Longitudinal analyses and other cross-
sectional analyses for criterion variables in categories 7 to 10 used least squares regression methods but without
adjustments for baseline patient characteristics to maintain comparability with previous tests.2,5 All multivariate
analyses of scales used multivariate analysis of variance to test whether any SF-36 or SF-12 scales differed across any
of the groups being compared. For those tests that yielded a significant multivariate analysis of variance F-ratio,
regression models were estimated to test the relative validity (RV) of each scale. Thus, RV was estimated only for those
scales that met two statistical criteria: 1) significant overall multivariate analysis of variance F for the set of criterion
variables (defining patient groups) in relation to all scales and 2) significant univariate analysis of variance F for the
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same set of criterion variables and the scale in question.

To estimate the validity of each SF-12 summary component measure relative to summary measures and scales
based on the SF-36, ratios of F-statistics were compared 16,17 as in previous studies.2,3,5 The F-statistic for each
measure in each test is a ratio of the amount of separation in scores between groups or between assessments over
time relative to the within group (error) variance. The F-statistic is larger when the average separation between groups
or change over time is larger and/or the error variance is smaller. The RV estimate for each SF-12 measure in each test
indicates, in proportional terms, its empirical validity relative to summary measures and scales based on the SF-36.
When one measure performs exceptionally well, estimates (based on RV) sometimes are low to the point of being
misleading.2,5 Therefore, standardized estimates of effect size also were computed by dividing the average difference or

change observed for each measure by the standard deviation for that measure estimated in the general US population,
as in previous studies.2,5

Results
Construction of SF-12

The 12 items chosen (Figure 2) achieved a multiple R2 of 0.911 in the prediction of PCS-36 and 0.918 in the
prediction of MCS-36 in the general US population (n = 2,474). The SF-12 items that were the best predictors of PCS-
36 were those from proven physical health scales (Physical Functioning, Role Physical, or Bodily Pain scales), whereas
those items that best predicted the MCS-36 were those from proven mental health scales (Mental Health, Role
Emotional, and Social Functioning scales), as would be expected.19

el o E e N D T P e ———— -
SF- I HERLTH SIRTVEY “ Mﬂﬂnwm'wm-mwxm
EESTRUCTIONS: T fsty ke 5 gl i, Sl (Oad Taaln  Thss Ml il faslgs iy TEE il
L B s R P M Wt i el i | 1
TARAS Ay Ry I v D I i 9 L MR D b e b LR T R e e pp— |
ik b s y21 £ O
R R i sy bl Ll :;:L":?:::.no:l‘-l;;-:l:uh”.nlnlh-ﬂl i o e (kg LA
Lacwbara Vary good Guaca T [ M 1 il & i it sty O & 58 [T
1 1 - | 3 1 =] [ | O
e A, i st i s ol nd e CTA e Lo ) o A G 4
i iy Sewu g st sy i sngh da deweg o rypms Sy Lors y1as b e e Fin mach cusation, i e Hot o el B s chata -
5 Wit sz 5, P Y o et e Mg T T e Sy
Yot Fou o, W LT W A Geca Srwa A Lieis
L [Tt Lt ol e of e Bl ol tha oy :':
hum B Lwie a1 an Tirma Trra T e Tew [
1 Sarse CINTERN LCh EN MOV 4 il pouey § = R [ i e i
Py e e —— [ S Pt OO0 0o 0O
1 (e et gt of saey =1 =l I | W g e 8 ¢ —
Py 2 S [ 6 R e S |
Ui g b — .
X i t [ Y 5 N o (R i |
e F A T T Sy g —
daly soivima B8 G ol ERF D e
"N Lo 1 Doy Bup gy 4 St T el of i
PALHTY intarkis i) mid i yoce actranen ".'.-.‘-.’.'.':,.':m"“-m"".‘-m’ =y
PR P TR ———— [ | | ]
& i o
TS R —— | M B Wl e W i i g iy e G R
B - .
O ] £l | O

FIG. 2. SF-12 Health Survey, two-page format.

Significant improvements in R?2 were observed using the second scoring method (which weights response categories
to better reflect the unequal intervals between them), in predictions of the two summary measures in the general US
population, as documented elsewhere. Briefly, the R? for PCS-12 using the second scoring method represented an
improvement from 0.842 to 0.911 (P < 0.01).19 Similarly, the R2 for MCS-12 using the second scoring method
represented an improvement from 0.846 to 0.918 (P < 0.01).
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Selected items and weights derived from the general US population were used to score PCS-12 and MCS-12 for
purposes of cross-validation in the MOS sample (n = 2,293). The PCS-12 and MCS-12 scored using general population
weights were very highly correlated with PCS-36 and MCS-36 in the MOS sample (r = 0.951 and 0.969, respectively).
These correlations represent R? values of 0.904 and 0.939, respectively. The PCS-12 and MCS-12 were very weakly
correlated (r = 0.06) with each other as in 39 other analyses of the SF-36 (0.01-0.07) documented to date.2 Thus, the
independence of PCS and MCS scales scored using the SF-36 is maintained with the SF-12.

Descriptive Statistics for SF-12 Scales

Table 1 lists the means and standard errors for SF-12 and SF-36 forms of the two summary scales and eight-scale
profiles for the four-group comparison (criteria, 1-3). Summary scale scores based on SF-12 averaged within 1 point of
summary scale scores based on the SF-36 across all groups. The great majority of mean scores for the eight scales
estimated from SF-12 were within 3 points of those for SF-36; noteworthy exceptions were observed for the General
Health scale (refer to Table 1).
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Comparison Groups
Minor Medical Serious Physical Mental Only Serious Physical and

Scale (n = 504) n = 128) n=131) Mental (no= 33)
Physical Summary (PCS)

5F-36 PC5 46,60 £ 0.4 749 1.0 4426+ 10 MTEL e

SF-12 PCS 47422004 3IE£10 493209 Mt la
Mental Summary (MCS)

5F-36 MCS 5429+03 Fd46+08 3637+ 1.1 4251+ 18

5F-12 MCS FIEZ A 0.3 5251108 3703411 431817
Physical Functioning (PF)

5F-3e IF B0.949 £ Uy 59.67 £ 2.5 B2E7 £ Lo 4986247

SF-12 PF 8025+ 0.9 59.82+256 8176+ 1.7 531048
Role Physical (RF)

5F-36 RP M35t 14 43.25 + 36 - | 2424+h5

5F-12 RP T068 £ 1.4 45.86 £ 3.3 4111231 2999+53
Bodily Fain (BF)

5F-36 BF 724 £ 09 6714 £2.2 6550+ 2.1 5173+ 4.1

SE-12 BP 7T 08 HH23+ 2.1 6532+ 21 5503+43
General Health {GLH)

S5F-36 GH 673107 4906 + 2.0 58093120 4148+ 25

5F-12 GH TOT1 05 F23+14 6885+ 1.3 B3eT+2e6
Vitality (VT)

SF-36 V1 f2.04 L (0.8 8860419 4537118 3919137

SF-12 ¥T 602507 515517 4915+ 1.5 4802+ 32
Social Functioning (5F)

5F-36 5F 9191 0.6 Bldpt+2.2 603 +22 G629 £ 4.0

SF-12 5F WhiH £ L6 Ll bi.25 & 2.1 bea%+ 3.9
Eale Emotional (RE)

SF-36 RE B456+13 T407+ 34 0897+ 34 4646+ 7.1

S5F-12 RE BB+ 12 Th.06 £ 3.1 447 =52 4988 £ 6.7
Mental Health (MH)

5F-36 MH 8223106 ITeE 13 280+ 18 5576+ 35

SF-12 MH Hl40x 05 748 £ 1.3 5172 1.7 G098 £+ 3.0

MOS, Medical Cutcomes Study

TABLE 1. Comparison of Means * Standard Errors for SF-36 and SF-12 Scales and Summary Measures, MOS Patients
Differing in Physical and Mental Conditions

Reliability

The test-retest reliability of the PCS-12 summary measures was 0.890 in the United States and 0.864 in the United
Kingdom. Coefficients of 0.760 and 0.774 were observed for the MCS-12 in the United States and the United Kingdom,
respectively. Although these reliability estimates for PCS-12 and MCS-12 are slightly below those for PCS-36 and MCS-
36, they compare favorably with those for the eight SF-36 scales, which ranged from 0.63 to 0.89 (median, 0.80) in
these studies.1 They are also slightly higher than those for eight-scale scores for the SF-12, which ranged from 0.63 to
0.91 (median, 0.76). In addition, changes in scores between test and retest averaged less than 1 point for the two
summary measures in both samples, and 85.3% scored at the second administration within the 95% confidence
interval of the scores at the first administration for both PCS-12 and MCS-12.

Four-Group Test Validity
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Tables 2 and 3 list RV coefficients and effect size estimates from tests of the validity of SF-12 summary measures and
scales in discriminating among groups known to differ in physical and mental conditions (criterion variables, 1-3). In the
first two tests for physical differences (Table 2), the PCS-12 yielded RVs of 0.93 and 0.63 relative to the best SF-36
scale. These values are only slightly lower than the RVs observed for PCS-36 (0.97 and 0.72). Effect size estimates
were 0.87 and 1.30 for PCS-12 and 0.91 and 1.45 for PCS-36 in these tests. As hypothesized, in tests of physical
differences, MCS-12 yielded very low RV coefficients as did MCS-36. The eight scales scored from SF-12 had lower RV
coefficients than did SF-36 versions, with few exceptions.

Serious Physical vs. Serious Physical and Mental vs.
Minor Medical Mental Only
Mean Mean

Seale Ditference ES F BV Dilference ES F Y
Physical Component Summary (IPC5)

SF-36 PCS %.11 91 B3 097 -14.48 1.45 a8 .72

SF-12 PCS 8.67 (87 B5.38° 093 -12.98 130 41992 63
Mental Component Summary (MCS)

SF-36 MCS 1.83 0.1 5.43° ke 614 0.6l 6.50F ]

SF-12 MCS 1.31 013 3.03 o3 &l5 .61 7.24" 11
Physical Functiorung (PF)

5F-36 PF 21.32 091 92 1pf Log 3301 142 66.58" 100

5F-12 PF 20,43 088 76217 083 -28.66 133  45.83¢ .69
Role Physical (RF)

SE-36 RP 27.10 080 57154 0h2 -34.54 10z 220y 033

SF-12RP 24 .82 073 522HM 057 -34.12 105 25207 .38
Bodily Pain (BF)

5F-36 B 9.10 040 1714 019 -13.77 (.58 4 a8t 0.13

SF-12 BP -8.50 040 21627 023 -10.29 49 405" 0.07
General Health (GH)

5F-36 GH 17.34 085 92,1 1.00 -17.45 0Be  17.98¢ 0.27

5F-12 GH -12.48 R .99 -15.1% 093 26737 Al
Vitality (VT)

SF-36 WT 15.20 063 44624 b48  -al8 029 134 .03

SF-12 VT B.70 041 25917 .28 1.13 (.06 011 o
Social Functiviuwng (5F)

SF-36 5F 11.44 050 45704 .50 26 . .00 L0

SF-12 5F -7 82 034 23819 .26 1.27 (.05 (07 0.00
Role Emotional {KE)

5F-36 EE 10.48 032 112 012 5.44 (.17 50 [IR1]

SF-12 KE 2.02 024 7.180 .08 5.17 116 0,50 (100
Mental Health (MH}

SF-36 MH 4.55 025  10.43Y 11 290 16 .56 0.0

S5F-12 MH 3n2 020 5,00 kil 6381 .41 328 0.05

MOS, Medical Outeomes Study; ES, effect size = mean difference/50: where 5D comes from the general Us
population; RY, relative validity,

HP < 0.001.

op < 0.01.

‘P 05

TABLE 2. Summary of Group Comparisons Involving Physical Conditions, MOS Patients
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Serious Mental and Physical vs.
Mental vs. Minor Medical Serious Physical Only
; Mean Mean
Suale Lifference  ES F RV Difference ES F BV
Physical Component Summary (PCS)
SF-36 PCS 266 0.27 g 0oz 27 027 1.56 0.03
SP-12 PCS 1.490 019 4,33° 0nm 2.41 024 1.28 (.03
Mental Compoanent Summary (MCS)
SF-36 MCS -17.92 1,79 433069 112 -8495 099 29484 .62
SF-12 MC5 -16.79 1.68 414.53% 107 -9.33 093 2862 ol
Fhysical Functioning (FF)
SP-36 FF 1.84 .08 .86 0 -9.80 42 3.31 a7
SFE-12 PF 1.52 .06 0.50 0.00 872 031 1.42 .03
Kole Physical (KF)
SF-34 RP 11.57 0.3 1059 003 19.01 (.56 £ 400" .13
SF-12 RP 657 .19 3.84¢ .m -15.87 .49 506" .11
Bodily Pain (BF)
5F-36 BP 10,74 (.45 25207 (0L.06 -15.14 bed 1018 n2
3F-12 BP 12.41 052 3794 010 -13.20 (.63 775" .16
General Health (GH)
SF-36 GH -B.27 041 21907 0i& 848 .42 4.33" (.04
SFE-12 GH -1.85 0.0% 216 D01 -4.56 0.28 213 .04
Witality (W)
SE-36VT -16.69 080 74999 019 9.67 .46 5.24° 0.1
SF-12VT -11.10 0.53 45434 D12  -353 (.20 (.92 {02
Social Functioning
5F-36 5F 25.87 1.13  234.09¢ 061 -1417 .62 g.00P 1y
5F-12 SF 2243 0.98 180.639 047 -15.88 065 14297 030
Role Emotional (RE)
S5F-36 RE 43,54 1.32 196284 051 -27.61 054 1318 .28
SF-12 RE 39.37 1.19 17266 (45 -26.18 082  14.29° (.30
Mental Health (MH)
SF-36 MH 29.43 163 38651% 1.00 -21.93 121 47610 100
S5F-12 MH 27.23 151 3759M™ 097 -16.50 099 3099 (.65
MOS, Medical Outcomes Study; ES, effect size = mean difference/SD: where 512 comes from the general US
population; BV, relative validity.
P < 0.0
bp < 001,
P < 0.05.

TABLE 3. Summary of Group Comparisons Involving Mental Conditions, MOS Patients

Page 9 of 14

Table 3 lists results from the two validity tests for differences in mental health. The RV coefficients of 1.07 and 0.60
were observed for MCS-12, relative to the best SF-36 scale; effect size was 1.68 and 0.93 in these tests. These results
are comparable with those observed for MCS-36 (RV = 1.12 and 0.62). As hypothesized, PCS-12 yielded very low RV
estimates in tests for mental health differences. The same three SF-12 scales (Mental Health, Role Emotional, Social
Functioning) were most valid in these tests as in previous SF-36 studies, although SF-12 scales yielded lower RV
coefficients than did SF-36 scales.

Other Tests' Validity

Table 4 summarizes 192 RV coefficients for SF-12 and SF-36 forms of the summary measures and scales across 16
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tests of validity. Detailed results from these tests are reported elsewhere.19 The first 12 columns include criterion
variables defining differences in physical health, and the last 3 columns are tests for differences in mental health (an
exception is the 9th column, GI/GU symptom cluster, shown previously to impact most on mental health).5 Statistical
conclusions based on PCS-12 agreed 10 of 12 times with the 3 best SF-36 physical scales (Physical Functioning, Role
Physical, Bodily Pain) in comparisons involving physical health criteria. The RV coefficients for PCS-12 ranged from 0.43
to 0.78, and the median equals 0.67 in these tests. The PCS-36 performed better than did PCS-12 in all but one of
these tests.

Severity of Diszace Swmnplanm Clusters Ape Llilterences Seli-Heporied Champe  Clinical Depression

Centr

Chrore Hype Comoshid  an Menouas Musculo Crorss Long Criea g
Measures Conditions tension Diabetes  CHF Condstions Throat  System skeletal  GIGL ¥ sectional tudinal Phymcal General Mental sectiomal fudinal
It 17 Loy psE TANT o LI ik LI {132 100 T 11
R .3 14KF LR A ks L3¢ 31 0% 03 an 045 L1
Be oI 118} ozl Kl [ 174° (127 1.21 .0 il
GH 1.4t [ T 042" i | ¥ [T 1L (T a7 IRLL
T 3= 72 1144 iy n 74 [, LT i nZ3 [ M
af 11,2# 11,33 (s g7 11 1L BE 045 aml 1,51 05 57
RE (R [ET R 24 Ik, i 3 oI anr e (I e ks
1515 117 021 I35 nsr DLEF ) 1, 115 nzr 041 1 4KF 1.0 1,04F
Wlarsova F EATE 117 g 347 514 3 G A0 2R14 2.6 wasl 7o 10407 je5EE 4.

B S

$F PCA 155 AE 1 4 07E AT 1 1 [iE: TR ¥ i
SF36 MY 127 I kg ik Ly | 4 0 i 13K
SF12 PiCs 1 58 17 a7 5] 14 7 LT i
SFIZM (e L1 hT 141 g (e 1 i u [E: u

CHF vagestive heart failure; GLGL, gastain
Health: VT, ¥itality: SF, Social Functivning EE, Bal
e} ch Ehe “hes"al the

o st al 1
Wepsadered mental bealth eriteria for purposes of =
= 000
2 0]

P < 00F

TABLE 4. Summary of Relative Validity Coefficients? for SF-36 Profiles, SF-36 Summary Measures, and SF-12 Summary
Measures; Sixteen Comparisons Used to Test Validity

Differences in either or both of the two SF-36 “general” scales (General Health and Vitality) were significant in 12 of
the 16 tests, including 4 with an RV equaling 1.00. The PCS-12 differences were significant in 9 of the 12 tests (range
of RV coefficients from 0.08 to 0.77; median, 0.65); the MCS-12 also detected 9 of 12 significant differences (range of
RV coefficients from 0.03 to 0.98; median, 0.39). With few exceptions, RV coefficients for PCS-12 and MCS-12 were
lower than those for PCS-36 and MCS-36 (medians of 0.65 and 0.39 for SF-12 versus medians of 0.78 and 0.27 for SF-
36 summary measures).

For all four comparisons among groups differing in the presence and severity of mental health conditions that
yielded significant differences for any of the three best mental health scales (Mental Health, Role Emotional, Social
Functioning), conclusions based on MCS-12 always agreed with those based on MCS-36 (refer to the three right-most
tests and GI/GU columns in Table 4). The RV coefficients for MCS-12 ranged from 0.93 to 0.98 across the four tests and
were below those for MCS-36 in all but one test (GI/GU).

Discussion

The SF-12 Health Survey represents another step in the “downsizing” of measures from the MOS. These 12
questionnaire items and norm-based SF-12 scoring algorithms appear to accomplish three objectives: 1) reproduction
of more than 90% of the variance in SF-36 PCS and MCS measures in the general US population and on cross-
validation in the MOS; 2) accurate reproduction of average scores for both SF-36 summary measures, but less
accurately for the eight-scale profile; and 3) reduction in length sufficient to print the form on one to two questionnaire
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pages and sufficient for self-administration in 2 minutes or less.

The challenge in constructing a short-form measure is one of balancing the number of questionnaire items against
other important considerations, such as the comprehensiveness of content and the statistical precision of scores. The
two scales (Physical Functioning, Role Physical) that best predict physical health and the two scales (Role Emotional,
Mental Health) that best predict mental health are the only scales reproduced in the SF-12 using two items each, owing
to their proven usefulness and to the lack of precision of estimates of these concepts based on a single item.21 The
remaining four scales (Bodily Pain, General Health, Vitality, and Social Functioning) are estimated from only one item
each. The 12 items provide a representative sampling of the content of the 8 health concepts and the various
operational definitions of those concepts, including what respondents are able to do, how they feel, and how they
evaluate their health status.9

Whereas the original MOS scales were constructed to be highly, internally consistent, items for the SF-36, and even
more so items for the SF-12, were selected with heterogeneity in mind. Each selected item has unique reliable variance
that is of proven value in prediction. In the case of the SF-12, we have chosen to predict summary measures for two
clusters of highly related SF-36 scales. By pooling the reliable variance in physical and mental health across measures,
we have been able to maintain satisfactory reliability while reducing the number of items. By summarizing measures
shown empirically to produce the same result, the SF-12 and SF-36 summary measures simplify the analysis of health
data while minimizing information loss.2,5

Although PCS-12 and MCS-12 always reached the same statistical conclusions about group differences as did PCS-
36 and MCS-36, they did so with relative validity coefficients that were typically 10% below those observed for the SF-
36. The SF-12 versions define fewer levels and pool less reliable variance and should, therefore, be expected to yield
less reliable assignments of individuals to those levels. However, for large group studies (eg, n = 500), the differences
in measurement reliability between SF-12 and SF-36 are not as important, because confidence intervals around group
averages are determined largely by the sample size. Therefore, this tradeoff between precision and questionnaire length
is likely to prove worthwhile for purposes of monitoring general and specific populations based on large sample sizes.

A remarkably high degree of correspondence was achieved in reproducing the SF-36 PCS and MCS measures using
SF-12 items. Correlations between SF-12 and SF-36 versions of PCS and MCS were 0.951 and 0.969, respectively, on
cross-validation, and estimates of group means were consistently within 1 point. This high degree of correspondence
between means for SF-36 and SF-12 summary measures has also been demonstrated for general population groups
differing in age and gender.19 These results suggest that norms and other interpretation guidelines published for the
SF-36 summary measures will be useful in interpreting SF-12. These guidelines include cross-sectional norms and
norms for 1-year change scores in general and specific populations, content-related interpretation guidelines, as well as
criterion-based guidelines for the two summary measures.2,5 Criterion-based interpretation guidelines include results
from prospective predictions of inpatient and outpatient utilization of health care services, subsequent job loss due to
health problems among employed adults, 5-year survival probabilities at various levels of scale scores, and cutoff
scores for screening for psychiatric and physical conditions. However, large differences in mean scores were observed
for SF-12 and SF-36 versions of the eight-scale profile, suggesting that SF-36 norms for the eight scales should be used
cautiously in interpreting SF-12, pending further evaluation of scoring algorithms that might increase their
comparability.

The fact that the SF-12 is entirely a subset of the SF-36 will greatly increase its usefulness in comparing results
across studies that use either form. The SF-12 also was constructed to maintain comparability with other widely used
MOS short-form measures, including four of the six global items in the MOS Short-Form Health Survey,9,19 which is
widely used by academic medical centers and in general population surveys. (Physical and role functioning items in that
survey are not included in either the SF-36 or SF-12.) Finally, the SF-12 includes five of the six items used in scoring a
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health utility index based on the SF-36, which is forth-coming from the International Quality of Life Assessment
Project.4,20

Translations of the SF-12 are available from the International Quality of Life Assessment Project in the five non-
English languages most widely spoken in the United States (Spanish, French, German, Italian, and Japanese).22
Translations in Chinese, Korean, and Vietnamese, three of the fastest growing non-English speaking populations in the
United States, are currently being evaluated.22 In total, translations and adaptations of the SF-12 in 30
language/country combinations are available or forthcoming from the International Quality of Life Assessment Project.4

Equal-interval (linear) scoring algorithms proved satisfactory for all but two of the items in SF-36 studies to date.4
However, the information value of each item is even more important when there are fewer items, leading us to look for
other potential gains. Scoring based on weighted item response categories increased the variance explained in both
summary measures by more than 7% and yielded mean scores that more closely approximated those based on the SF-
36, which was our second objective. Therefore, to maintain maximum comparability with the interpretation guidelines
for SF-36 versions of PCS and MCS, the more complicated unequal interval scoring was adopted for SF-12 in tests of
validity reported here. To facilitate easy and accurate estimations of these scores, a computer diskette with scoring
algorithms, a test data set, and written documentation are included in the SF-12 Scoring Manual, available at cost from
The Health Institute, New England Medical Center.19

It should be noted that conclusions about the SF-12 were based on analyses of items interspersed within the SF-36.
We assume that the same or better results will be obtained when the SF-12 items are administered alone. In support of
this assumption, results from tests of scaling assumptions and conclusions about reliability for the SF-36, when it was
embedded with other items measuring the same concepts, were replicated when it was administered alone.1 Tests of
these assumptions are forthcoming from numerous studies of general and specific populations that fielded the SF-12
without the other SF-36 items.

Results from this study are encouraging about the feasibility of further downsizing short-form surveys for purposes
of monitoring the health of both general and specific populations. The PCS-12 and MCS-12 reached the same statistical
conclusions about hypothesized group differences as did the PCS-36 and MCS-36, respectively. Thus, the SF-12
represents a plausible alternative to the SF-36 for measuring health status. Questionnaire length was reduced by two
thirds with minimal loss in measurement precision. This difference between 12 and 36 questionnaire items is important
because it may determine whether health status is measured in some large-scale studies. For example, the new “report
cards” that will be based on the Member Health Care Survey required for accreditation by the National Committee for
Quality Assurance include the SF-12, whereas the SF-36 was deemed too long and too costly to administer on a large
scale.18

In choosing between forms, it is important to consider that the SF-36 defines more levels of health and better
represents the content of health measures than does the SF-12. Consequently, SF-36 summary measures, particularly
the eight-scale SF-36 profile, yield more reliable estimates of individual levels of health, giving the SF-36 a decided
advantage over the SF-12 in smaller studies. Therefore, the choice of the SF-12 over the SF-36 is most justified in
studies with large sample sizes having severe constraints on questionnaire length and in studies focusing on patient-
based assessments of physical and mental health.
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