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Scoring the SF-36 in Orthopaedics: A Brief Guide

Nicholas C. Laucis, BSE, Ron D. Hays, PhD, and Timothy Bhattacharyya, MD

Abstract: The Short Form-36 (SF-36) is the most widely used health-related quality-of-life measure in research to date.
There are currently two sources for the SF-36 and scoring instructions: licensing them from Optum, Inc., or obtaining them
from publicly available documentation from the RAND Corporation. The SF-36 yields eight scale scores and two sum-
mary scores. The physical component summary (PCS) and mental component summary (MCS) scores were derived using
an orthogonal-factor analytic model that forced the PCS and MCS to be uncorrelated, and it has been shown to con-
tribute to an inflation of the MCS in patients with substantial physical disability. Oblique scoring can reduce this
inflation of the MCS in orthopaedic studies. Spreadsheets to score the SF-36, along with a copy of the questionnaire,
are provided.

There has been a shift in medicine from relying on clinical bio-
markers to including patient-reported outcomemeasures. Garratt
et al. reported in 2002 that over 3900 publications existed describ-
ing the development and evaluation of patient-reported mea-
sures1. With so many tools available, how do researchers select
the right instrument? And how do readers interpret the findings?

A very common choice is the Short Form-36 (SF-36) be-
cause of its history, brevity, reliability, and validity. According to
Turner-Bowker et al., from 1988 to 2000 the SF-36 was used in
more than 4000 publications2, it has been translated into over
170 languages, and a literature search of the term “SF-36” results
in more than 13,000 publications. This article will take a brief
look at the history, licensing, and scoring methods of the SF-36
and its various versions, and we provide spreadsheets for re-

searchers to use to score their own results obtained from the
SF-36 and similar forms.

Origin of the SF-36
The SF-36 was a product of theMedical Outcomes Study (MOS),
a four-year study that examined specific influences on outcomes
of care3,4. From the original 149-item Functional and Well Being
Profile used in the MOS, a twenty-item short survey called the
SF-20 was derived, but it was limited by floor effects5-7. Ware and
Sherbourne, working with the RAND Corporation, published
the SF-36 in 1992, selecting eight health domains from the forty
identified in the MOS8,9. This “SF-36,” herein referred to as the
Ware-36 (or SF-36v1), was distributed along with its scoring rules
by the Medical Outcomes Trust, Inc., with strict adherence to the
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item wording and scoring in order to use the SF-36 trademark6.
The original SF-36 underwent many changes and separate deriv-
atives were created (Fig. 1). In 1993, Hays, Sherbourne, andMazel
released a publicly available version of the SF-36, the RAND-366.
In contrast to theWare-36, the RAND-36 and its scoring instruc-
tions are publicly available on the RAND Corporation web site10.
The Ware-36 and RAND-36 have thirty-six identical items and
thus both have been referred to as the “SF-36.”However, the two
are scored somewhat differently, as discussed in the next section.
Other derivatives of the SF-36 are the SF-12, SF-8, VR-36 (Vet-
erans RAND-36), and VR-12, discussed later.

Licensing
QualityMetric, now a part of Optum, Inc., currently holds the
copyrights and licensing for the newer SF-36v2, SF-12v2, and
SF-8 instruments, all designed to produce scores comparable
with previous SF-36 scores11. The RAND Corporation maintains
their publicly available version of the SF-36 (see Appendix E-1,
the RAND-36 survey) on their web site, along with scoring in-
structions10. The RAND-36 Health Status Inventory, which uses
scoring based on item response theory (IRT), is also available12.

The Eight SF-36 Scale Scores
Ware and Sherbourne selected eight concepts of health, out of the
forty identified in theMOS, to be scored in the SF-36. These eight

scales are physical functioning (PF), bodily pain (BP), role lim-
itations due to physical health problems (RP), role limitations
due to personal or emotional problems (RE), general mental
health (MH), social functioning (SF), energy/fatigue or vitality
(VIT), and general health perceptions (GH). Emotional well-
being and vitality have been used interchangeably with general
mental health and energy/fatigue, respectively. The items con-
tributing to a scale are scored so that a higher score represents
better health, and they are averaged together to create the scale
score. Scale scoring instructions can be found on the RAND
Corporationweb site, and the appendix contains Microsoft Excel
spreadsheets for scoring the SF-36 (see Appendix E-2) and SF-12
(see Appendix E-3) according to the RAND instructions10.

Other Derivations of the SF-36: The SF-12, SF-8, SF-6D,
VR-36, and VR-12
The SF-12 is a twelve-item subset of the Ware-3613. Despite the
67% reduction in the number of items, the SF-12 yields accurate
estimates of the SF-36 summary scores (discussed below); how-
ever, because of the smaller number of items, the reliability and
validity for the eight individual scales are less with the SF-12 than
the SF-36. Therefore, the SF-36 rather than the SF-12 should be
used for studies with smaller numbers of patients14. The SF-8 has
only one question per scale and was developed for use in very
large-scale and population-based health studies11. The SF-6D
yields a preference-based score based on a subset of the SF-36
and SF-12 items that enables economic evaluation and calcula-
tion of quality-adjusted life years15,16.

The Veterans RAND-36 or VR-36 (formerly the Veterans
SF-36) was developed in 1999, with a twelve-itemversion (VR-12)
developed later17,18. The VR-36 implemented 5-point response
choices for the scales “role limitation due to physical function”
and “role limitation due to emotional function,” rather than the
two choice options (yes or no) in the RAND-36. This change
results in a reduction of floor and ceiling effects of these scales.
The VR-36 and VR-12 also contain two additional items that
assess how the patient’s mental and physical health has changed
over time19.

Differences Between the Ware-36 (SF-36v1), RAND-36,
and SF-36v2
The differences in scoring between the eightWare-36 and RAND-
36 scales are subtle and have been argued to not contribute to an
important difference in scores in the MOS longitudinal study6.
Both forms use the same thirty-six items and answer choices and
yield identical results in six of eight scales, only differing in the BP
(bodily pain) and GH (general health perceptions) subscales. For
the BP subscale, the Ware-36 scores the second pain item (inter-
ference with normal work) conditionally depending on the re-
sponse to the first pain item, with unequal distances between
response categories, inflating the positive correlation between
the two pain items. The RAND-36 scores all items assuming the
distances between categories are equal, yielding a slightly higher
score (meaning less pain). A complete table showing the differ-
ences in possible scores can be found in Hays et al.6. For the GH
item “In general, would you say your health is excellent, very good,

Fig. 1

Derivation hierarchy of the SF-36 (Short Form-36). The SF-36 was derived

from the original MOS 149-item profile. Many derivations of the first

SF-36 (Ware-36) have been released, including shortened versions

consisting of twelve and eight items, updated survey layouts (SF-36v2

and VR-36), and a publicly available version, the RAND-36.
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good, fair, or poor?” theWare-36 uses the scaled scores of 100, 85,
60, 25, and 0 for the answer options, whereas the RAND-36 scores
it like other items, assuming equal intervals with scores of 100, 75,
50, 25, and 0. Despite these distinctions, Hays et al. demonstrated
that the SF-36 and RAND-36 pain and general health scores
achieved a correlation coefficient of 0.99 in theMOS panel sample
at baseline6. The SF-36v2 scores have been shown to be compa-
rable with SF-36v1 scores9. The SF-36v2 is a newer version of the
Ware-36 created in 1996, featuring an improved item layout20,
simpler instructions, replacement of the six-level response choices
for nine items in the emotional well-being and energy/fatigue
scales with five-level choices, and incorporation of the increase
from two to five answer choices for role evaluation items from the
VR-369,17. However, the wording change for the energy/fatigue
item “Full of Pep” to “Full of Life” has been argued to not be
equivalent 21.

The Physical Component Summary (PCS) and Mental
Component Summary (MCS) Scores
The PCS and MCS are aggregates of the eight scale scores that
account for >80% of the reliable variance in the scales (variance
not due to measurement error). Per the original instructions by
Ware andKosinski, the summary scores should always be compared
with the eight scale scores before drawing conclusions22. Advantages
of using the physical and mental component summary measures
rather than the eight scale scores include smaller confidence inter-
vals and smaller floor and ceiling effects; a reduction of the number
of analyses required fromeight to two also avoids some reduction in
statistical power resulting from multiple testing23,24. However, the
method used to derive the MCS and PCS scoring coefficients has
been criticized; in particular, the use of an orthogonal model yields
negative coefficients for some of the scales25.

The calculation process for the PCS and MCS has been pre-
viously described by Taft et al.25. After the eight scale scores are
calculated, a z-score is determined for each by subtracting the scale
mean of a sample of the U.S. general population from an individ-
ual’s scale score and then dividing by the standard deviation from
the U.S. general population. Each of the eight z-scores is then
multiplied by the corresponding factor scoring coefficient for the
scale25. There are two different sets of factor scoring coefficients, one
for the PCS and another for theMCS. The products of the z-scores
and factor scoring coefficients for the PCS are then summed to-
gether, and a similar calculation is performed for the MCS. Each
resulting sum is multiplied by 10 and added to 50 to linearly trans-
form the PCS or MCS to the T-score metric, which has a mean of
50 and a standard deviation of 10 for the U.S. general population.

As noted above, the factor scoring coefficients for the PCS
andMCSwere derived on the basis of a model that assumed two
underlying orthogonal (uncorrelated) factors, physical andmen-
tal health. Because of this assumption, three SF-36 scales have
negative weights in scoring the PCS: SF (social functioning), RE
(role limitations due to emotional problems), and MH (mental
health). Thus, having lower scores on these mental scales has the
effect of increasing the PCS. Conversely, three SF-36 scales have
negative weights in scoring the MCS: PF (physical functioning),
RP (role limitations due to physical health problems), and BP

(bodily pain). Thus, scoring low on these physical scales raises
the MCS.

The PCS and MCS scoring has relevance to orthopaedics as
many orthopaedic patients score very low on the physical health
scales on the SF-36 because of their musculoskeletal conditions,
leading to a higher MCS than that implied by the SF-36 scale
scores. This issue was documented by Nortvedt et al. in a study
of individuals with a substantial physical disability, multiple scle-
rosis (MS). That study examined the scores of the patients withMS
on the Ware-36, the SF-12, the RAND-36 (see below), and two
MS-targeted instruments, the ExpandedDisability Status Scale and
the Incapacity Status Scale. The RAND-36 summary scores were
based on an oblique (correlated) factor solution and were more
strongly correlated with scores on the MS-targeted instruments
than the Ware-36 PCS and MCS were. The Ware-36 and Ware-12
MCS scores underestimated the mental health issues of the MS
patients by 7 and 5 points, respectively, compared with the RAND-
3626. These differences exceed the recommended 3-point minimal
important difference (MID) for the SF-36 PCS and MCS27.

The RAND-36 Health Status Inventory (HSI) represents an
alternative to the PCS and MCS scoring system. Because of the
inconsistencies between the orthogonal model and observed data
and the potential for anomalous results, the Psychological Corpo-
ration decided to derive an alternate scoring method12. In par-
ticular, only four scales (PF [physical functioning], RP [role
limitations due to physical health], BP [bodily pain], and GH
[general health]) are used to create the Physical Health Composite
(PHC), and the other four scales (MH [mental health], RE [role
limitations due to emotional problems], SF [social functioning],
and VIT [vitality]) are used to create theMental Health Composite
(MHC)12. The RAND-36HSI did not include overlapping scales to
calculate the PHC and MHC because their factor loadings did not
warrant their inclusion. In addition, a third summary score called
the Global Health Composite was developed to represent the over-
lapping aspects of physical and mental health12. Another option
was provided by Farivar et al. by mimicking the approach used in
creating the PCS and MCS but allowing the underlying factors to
be correlated (an oblique solution)28. Scoring coefficients based on
the oblique-factor analytic model minimize or prevent the infla-
tion of the MCS scores by poor physical health scores that com-
monly occur with orthopaedic patients. However, the orthogonal
method of calculation is still the most commonly used. A spread-
sheet in the appendix calculates summary scores for all three
methods (orthogonal, oblique, and RAND HSI) from the eight
SF-36 scale scores (see Appendix E-4).

There are several recent studies that illustrate the limita-
tions of using the Ware-36 orthogonal PCS and MCS in ortho-
paedic populations. Gartsman et al. noted, in their study of
shoulder conditions, that many of the physical functioning items
focus on the lower extremities and the SF-36 was not a good
indicator of physical functioning of the upper extremities, and
this limitation will carry over to the PCS29. Agren et al. divided
patients who had sustained displaced intra-articular calcaneal
fractures into superior and inferior outcome groups on the basis
of a visual analog scale score for pain and function30. The authors
noted that the group with superior outcomes had a significantly
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better mean SF-36 PCS score (52.2 compared with 37.7) but did
not have a significantly better SF-36 MCS score. The authors
speculated that this was a result of a discrepancy among the
patients with respect to the ability to mentally cope with the
physical handicap or could reflect different levels of disappoint-
ment or depression experienced by the patients; however, the
discrepancy may simply be due to the orthogonal scoring
method. Recalculating the PCS and MCS of the groups using
the three scoring methods (Table I), the difference between the
inferior and superior groups on the MCS (oblique estimation)
and MHC scores is one standard deviation (44.1 compared with
53.8 and 43.8 compared with 53.8). Looking at the difference in
the z-scores of the eight scales of the inferior and superior
groups, mental health (20.32 compared with 0.34), emotional
role functioning (20.57 compared with 0.32), vitality (20.59
compared with 0.38), and social functioning (20.63 compared
with 0.20) all differed by 0.7 to 1 standard deviation between the
two groups and this is reflected in the obliqueMCS andMHC. A
lower score on the SF-36 physical health scales in the inferior
group elevates their MCS scores when the orthogonal method is
used. Analyzing the differences in the eight scales of the SF-36
individually would help to elucidate the real difference inmental
health between the two groups of patients and avoid possibly
false conclusions based on the “standard” scoring of the MCS.

Another example of the orthogonal method leading to inac-
curate conclusions about orthopaedic interventions involves a study

by Hsu et al. investigating the X STOP interspinous device for
treatment of lumbar spinous stenosis31. Hsu et al. concluded that
there was little change in mental health between the preoperative
baseline and the one-year follow-up in patients who received the X
STOP device for lumbar spinal stenosis. The z-score of the mental
health scale shows little difference between baseline and the one-
year follow-up (0.00 compared with 0.26); however, the role emo-
tional (20.89 compared with20.09), social functioning (21.11
compared with 0.00), and vitality (20.76 compared with20.03)
scale z-scores all showed substantial improvement. The difference
in the orthogonal MCS between the baseline and one-year
follow-up does not reflect the improvement seen in those sub-
scales (51.3 compared with 54.6, a change of 3.3). However,
recalculations of the MCS using the oblique method (43.4 com-
pared with 50.4, a change of 7.0) and the RAND-36 HSI method
(42.7 compared with 50.8, a change of 8.1) both more accurately
reflect the improvements seen in the subscales (Table II).

Bhandari et al. investigated the effect of orthopaedic trauma
on health-related quality of life32. They assessed orthopaedic
trauma patients with the SF-36 and the Symptom Checklist-90-
Revised (SCL-90-R), a measure of a patient’s current psychological
symptom status. The authors concluded that the meanMCS value
of orthopaedic trauma patients was similar to U.S. norms (45.6
compared with 50.0); however, one in five of the patients met
criteria for a psychological illness and the patients indicated
higher-than-normal levels of psychological distress in all primary

TABLE I Results from Recalculating the Data from Agren et al.30*

Orthogonal25 Oblique28
Difference to
Orthogonal RAND-3612

Difference to
Orthogonal

PCS MCS PCS MCS DPCS DMCS PHC MHC DPCS DMCS

Superior group 52.6 53.3 53.4 53.8 0.8 0.5 53.5 53.8 0.9 0.5

Inferior group 38.0 48.2 39.4 44.1 1.4 24.1 38.6 43.8 0.6 24.4

*Using the orthogonal, oblique, and RAND-36 HSI methods. The orthogonal values differ slightly from those reported in the original study because
the normative values used were marginally different. Calculations were performed on scale means for the superior and inferior groups. The oblique
and RAND-36 HSI methods decreased the inferior group’s MCS scores by 4.1 and 4.4 points, respectively. The inferior group’s PCS and superior
group’s PCS and MCS were minimally affected.

TABLE II Results from Recalculating the Data from Hsu et al.31*

Orthogonal25 Oblique28
Difference to
Orthogonal RAND-3612

Difference to
Orthogonal

Condition PCS MCS PCS MCS DPCS DMCS PHC MHC DPCS DMCS

Baseline 27.6 51.3 31.5 43.4 3.9 27.9 30.5 42.7 2.9 28.6

1-yr follow-up 40.6 54.6 44.0 50.4 3.4 24.2 42.9 50.8 2.3 23.8

*Using the orthogonal, oblique, and RAND-36 HSI methods. The study involved use of the X STOP device for lumbar spinal stenosis. The or-
thogonal values differ slightly from those reported in the original study because the normative values used were marginally different. Calculations
were performed on the scale means. Oblique and RAND-36 scoring removed the inflation of the MCS that occurs with orthogonal scoring in
patients with severe physical disability while minimally affecting the relative change in PCS from baseline to one year.

1631

THE JOURNAL OF BONE & JOINT SURGERY d J B J S .ORG

VOLUME 97-A d NUMBER 19 d OCTOBER 7, 2015
SCORING THE SF-36 IN ORTHOPAEDICS: A BRIEF GUIDE



TABLE III PCS and MCS Scoring Results Reported for Various Orthopaedic Procedures and Conditions with Oblique and
RAND Recalculations*

Orthogonal25 Oblique28
Difference to
Orthogonal RAND-3612

Difference to
Orthogonal

Condition PCS MCS PCS MCS DPCS DMCS PHC MHC DPCS DMCS

Anterior glenohumeral instability29 38.1 48.0 38.4 44.6 0.3 23.4 38.1 43.8 0.0 24.2

Complete reparable rotator cuff tear29 34.8 47.3 35.7 42.8 0.9 24.5 35.2 41.7 0.4 25.6

Adhesive capsulitis29 37.4 50.9 39.2 46.1 1.8 24.8 38.4 46.3 1.0 24.6

Glenohumeral osteoarthritis29 36.4 52.2 39.4 47.1 3.0 25.1 38.0 47.1 1.6 25.1

Shoulder impingement29 36.6 49.2 37.9 45.0 1.3 24.2 37.2 44.6 0.6 24.6

Orthopaedic trauma32 33.5 45.7 34.3 41.1 0.8 24.6 34.1 39.2 0.6 26.5

Displaced acetabular fractures, 6-mo
follow-up34 (median)†

28.5 57.2 34.3 47.2 5.8 210.0 32.7 46.6 4.2 210.6

Displaced acetabular fractures, 24-mo
follow-up34 (median)‡

39.5 54.6 43.0 48.9 3.5 25.7 42.0 49.0 2.5 25.6

Total hip arthroplasty, preop.35† 31.6 48.8 34.0 43.3 2.4 25.5 32.4 43.1 0.8 25.7

Total hip arthroplasty, 6-mo follow-up35‡ 43.4 55.5 46.6 53.0 3.2 22.5 44.9 54.0 1.5 21.5

Total knee arthroplasty, preop.35† 31.3 50.0 34.3 43.9 3.0 26.1 32.3 44.3 1.0 25.7

Total knee arthroplasty, 6-mo follow-up35‡ 43.3 53.6 45.6 51.2 2.3 22.4 44.0 52.2 0.7 21.4

Arthroscopic partial meniscectomy,
preop.35†

40.1 54.3 43.2 50.3 3.1 24.0 41.8 50.9 1.7 23.4

Arthroscopic partial meniscectomy, 3-mo
follow-up35‡

46.5 55.0 48.9 53.5 2.4 21.5 48.0 54.1 1.5 20.9

Anterior cruciate ligament reconstruction,
preop.35†

36.5 51.0 38.8 46.9 2.3 24.1 37.5 46.5 1.0 24.5

Anterior cruciate ligament reconstruction,
2-yr follow-up35‡

50.9 56.7 53.4 56.2 2.5 20.5 52.8 56.9 1.9 0.2

Orthopaedic surgical site infections, 1-yr
follow-up36

35.3 47.3 37.3 42.1 2.0 25.2 35.0 41.1 20.3 26.2

Isolated unstable ankle fracture, 4-mo
follow-up37†

40.9 48.4 41.8 45.8 0.9 22.6 41.2 45.1 0.3 23.3

Isolated unstable ankle fracture, 20-mo
follow-up37‡

44.2 54.2 47.0 51.3 2.8 22.9 45.5 52.0 1.3 22.2

Primary total hip arthroplasty, preop.38† 31.4 52.4 35.6 45.5 4.2 26.9 34.3 44.6 2.9 27.8

Primary total hip arthroplasty, 2-yr
follow-up38‡

45.2 53.2 47.4 51.1 2.2 22.1 46.4 51.3 1.2 21.9

Revision total hip arthroplasty, preop.38† 32.7 52.9 36.8 46.6 4.1 26.3 35.8 45.4 3.1 27.5

Revision total hip arthroplasty, 2-yr
follow-up38‡

40.3 54.2 43.9 50.0 3.6 24.2 42.2 50.4 1.9 23.8

Primary total knee arthroplasty, preop.38† 32.8 51.0 36.1 45.2 3.3 25.8 34.6 44.9 1.8 26.1

Primary total hip arthroplasty, 2-yr
follow-up38‡

42.6 51.7 44.7 49.0 2.1 22.7 43.7 49.0 1.1 22.7

Lumbar laminectomy, preop.38† 32.3 44.1 32.7 39.5 0.4 24.6 32.5 36.9 0.2 27.2

Lumbar laminectomy, 2-yr follow-up38‡ 46.2 53.0 48.2 51.2 2.0 21.8 47.6 51.2 1.4 21.8

Scoliosis, preop.38† 42.2 48.9 43.2 46.1 1.0 22.8 42.5 45.7 0.3 23.2

Scoliosis, 2-yr follow-up38‡ 46.4 50.6 47.1 49.4 0.7 21.2 46.9 49.7 0.5 20.9

*PCS and MCS scoring results reported for various orthopaedic procedures and conditions with oblique and RAND recalculations. Recalculations
were performed on the basis of reported scale means. Normative values were chosen to match the original study results as closely as possible. If
the original study did not calculate summary scores, 1998 U.S. population normative values were used. Values are presented as the mean unless
otherwise indicated. †Studies included in baseline or preop. measurements. ‡Studies included in recovery measurements.
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dimensions on the SCL-90-R. Recalculations using the oblique and
RAND-36 HSI methods for the MCS yield anMCS of 41.1 and an
MHC of 39.2, half a standard deviation lower than the orthogonal
MCS of 45.7 recalculated using Canadian population norms33

(Table III). Physical disabilities are inflating the orthogonally cal-
culated MCS, resulting in an interpretation that the MCS of the
cohort is no different from the U.S. norm, whereas the psycho-
logically specific SCL-90-R indicates that the cohort is experienc-
ing higher-than-normal psychological distress.

We also recalculated the results of several other orthopaedic
studies using the oblique and RAND-36 HSI methods (Table III).
We separated baseline or preoperative SF-36 results from follow-
up SF-36 results and calculated the differences among the three
methods. The oblique and RAND-36 scoring methods increased
the difference between the baseline and follow-upMCS results by
a mean of 2.84 and 3.86, respectively, while the relative differences
in the PCS were not significantly affected, increasing by 0.29 and
0.16 (Table IV).

Conclusions
The SF-36 and its versions are currently the most widely used
health-related quality-of-life measures in the U.S. Two versions of
the SF-36 are available today: the SF-36v2, which is licensed from
Optum, Inc., and the RAND-36, which is publicly available from
the RAND Corporation. These two versions have been shown to
create comparable scale scores. A copy of the RAND-36, along
with spreadsheets for scoring the SF-36 and SF-12 according to
the RAND specifications, is included in the Appendix. The SF-36
forms have been used often in examining orthopaedic patient
populations, commonly with reporting of orthogonal PCS and
MCS measures. However, because of the extent of physical dis-
ability in orthopaedic patients, an orthogonally calculated MCS
can artificially increase the MCS value, causing mental health

distress to be underrepresented in the summary score. Using an
oblique method for calculating summary scores and comparing
with the results of the eight scales can mitigate this effect.
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Appendix
The RAND-36 survey (Appendix E-1), which was devel-
oped by RAND as part of theMedical Outcomes Study, and

spreadsheets for scoring the SF-36 (Appendix E-2) and SF-12
(Appendix E-3) and for determining the summary scores ac-
cording to each method (Appendix E-4) are available with the
online version of this article as a data supplement at jbjs.org. n
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