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The SF-36 (Medical Outcomes Trust, Boston, MA) is a
multipurpose, short-form health survey with only 36
questions. It yields an eight-scale profile of scores as well
as physical and mental health summary measures. It is a
generic measure, as opposed to one that targets a specific
age, disease, or treatment group. Accordingly, the SF-36
has been useful in comparing general and specific popu-
lations, comparing the relative burden of diseases, differ-
entiating the health benefits produced by a wide range of
different treatments, and screening individual patients.47

This report summarizes the steps in the construction of
the SF-36; how it led to the development of an even
shorter (one-page, 2-minute) survey form, the SF-12; the
improvements reflected in version 2.0 of the SF-36, psy-
chometric studies of assumptions underlying scale con-
struction and scoring, how they have been translated in
more than 40 countries as part of the International Qual-
ity of Life Assessment (IQOLA) project, and studies of
reliability and validity.

SF-36 Literature

The experience to date with the SF-36 has been docu-
mented in more than 1000 publications. Those published
in 1998 and before have been summarized in an anno-
tated bibliography.47 The most complete information
about the history and development of the SF-36, its psy-
chometric evaluation, studies of reliability and validity,
and normative data are available in the first of three
SF-36 user’s manuals.71 A second manual documents
the14 development and validation of the SF-36 summary
measures and presents norms for those measures.68 A
third67 presents similar information for the SF-12 Health
Survey, an even shorter version constructed from a sub-
set of 12 items, and compares that form with the SF-36.
One of the most complete independent accounts of SF-36
development along with a critical commentary is offered

by McDowell and Newell.31 Additional publications are
listed on the SF-36 Web page (http://www.sf-36.com).

The usefulness of the SF-36 in estimating disease bur-
den is illustrated in articles describing more than 130
diseases and conditions. Among the most frequently
studied conditions, with more than 20 SF-36 publica-
tions each, are arthritis, back pain, depression, diabetes,
and hypertension.47 Translation of the SF-36 is the sub-
ject of 148 publications, and one or more articles com-
pare results from the SF-36 with those of 225 other ge-
neric and disease-specific instruments.47

Construction of the SF-36

The SF-36 was constructed to satisfy minimum psycho-
metric standards necessary for group comparisons. The
eight health concepts were selected from 40 concepts
included in the Medical Outcomes Study (MOS).50

Those chosen represent the most frequently measured
concepts in widely used health surveys and those most
affected by disease and treatment.68,70 SF-36 items also
represent multiple operational indicators of health, in-
cluding behavioral function and dysfunction, distress
and well-being, objective reports and subjective ratings,
and both favorable and unfavorable self-evaluations of
general health status.68

Most SF-36 items have their roots in instruments that
have been in use since the 1970s and 1980s,50 including
the General Psychological Well-Being Inventory,15 vari-
ous physical and role functioning measures,18,41,45,51 the
Health Perceptions Questionnaire,14 and other measures
that were useful during the Health Insurance Experiment
(HIE).11 The MOS researchers selected and adapted
questionnaire items from these and other sources and
developed new measures for a 149-item Functioning and
Well-Being Profile (FWBP).50 The FWBP was the source
for questionnaire items and instructions adapted for use
in the SF-36. The SF-36 was first made available in a
“developmental” form in 1988 and in “standard” form
in 1990.58,70 As documented elsewhere,71 the standard
form eliminated more than one fourth of the words con-
tained in MOS versions of the 36 items and also reflected
improvements in item wording, format and scoring.

Version 2.0

In 1996, version 2.0 of the SF-36—the international ver-
sion—was introduced, to improve the two role function-
ing scales and to achieve other objectives.65 Compared
with the standard SF-36 version 1.0, improvements in
version 2.0 included simpler instructions and question-
naire items, an improved layout for questions and an-
swers in the self-administered version, greater compara-
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bility with widely used translations and cultural
adaptations, and five-level response choices in place of
dichotomous response choices for items in the two role
functioning scales. These and other improvements are
briefly explained in the next section.

Layout
All responses to questions in version 2.0 are printed in a
left-to-right (also referred to as horizontal) format,
rather than with the mixture of horizontal and vertical
listings of response choices that were printed below ques-
tions in the MOS and in the original SF-36. Mixed for-
mats of response choices confuse respondents and cause
missing and inconsistent responses, particularly among
the elderly. Other improvements include more consistent
use of indentation, numbering of instructions, deletion of
useless item labels, and a simpler formatting of boxes
that are checked by respondents.

Type Size and Boldface Type
A larger type size has been adopted throughout. Only
instructions, as opposed to response choices, are in bold
typeface to simplify the look and feel of version 2.0.
These and other refinements were adopted on the basis of
lessons learned in health care and from surveys in
other fields.

Wording Changes
Evidence from numerous focus group studies, formal
cognitive tests, and empirical studies in more than a
dozen countries support the improvements in item word-
ing and the changes in some terms used to identify health
concepts adopted in version 2.0. These improvements
make the English-language SF-36 easier to understand
and administer and make it more objective. Version 2.0
is also more comparable with translations of the SF-36.
Because most of the improvements in item wording were
developed during the process of translating and adapting
the SF-36 for use in other countries during the Interna-
tional Quality of Life Assessment (IQOLA) Project, ver-
sion 2.0 is sometimes referred to as the interna-
tional version.

Five-Choice Response Scales
There is considerable empirical evidence that the version
2.0 five-level response scales substantially improve the
two SF-36 role functioning scales. Version 2.0 response
scales extend the range measured and greatly increase
score precision without increasing respondent burden.
Specifically, version 2.0 achieves a fourfold increase in
the number of levels defined by both role scales, a sub-
stantially smaller standard deviation, and substantially
reduces the percentage of respondents who score at both
the ceiling and floor for both role scales. The elimination
of one of the six response choices (“a good bit of the
time”) from the mental health and vitality items was
based on the finding that this response choice is not con-
sistently ordered between adjacent categories in studies
of item responses in version 1.0 or in translations of the

SF-36. Eliminating this choice simplified the format of
the form with little or no loss of information.

Scoring
Version 2.0 scoring uses norm-based scoring algorithms
for all eight scales (T-score transformation with mean,
50 6 10 [SD]) that has made the SF-36 summary mea-
sures much easier to interpret. Version 2.0 scoring soft-
ware also achieves improved estimation of missing re-
sponses and provides respondent-specific data
quality indicators.

Comparability of Results
To make version 1.0 easier to interpret and directly com-
parable to results based on version 2.0, cross-sectional
and longitudinal norms for general and specific popula-
tions were re-estimated for version 1.0 using norm-based
scoring for all eight scales and for the two summary
measures. Further, national calibration studies were
fielded in the United States in 1998 and 1999 to evaluate
the effect of all improvements and to assure the compa-
rability of average scores across versions 1.0 and 2.0.

Psychometric Considerations

SF-36 Measurement Model
Figure 1 illustrates the taxonomy of items and concepts
underlying the construction of the SF-36 scales and sum-
mary measures. The taxonomy has three levels: (1) items,
(2) eight scales that aggregate 2–10 items each, and (3)
two summary measures that aggregate scales. All but one
of the 36 items (self-reported health transition) are used
to score the eight SF-36 scales. Each item is used in scor-
ing only one scale.

The eight scales are hypothesized to form two distinct
higher ordered clusters according to the physical and
mental health variance that they have in common. Fac-
tor-analytic studies have confirmed physical and mental
health factors that account for 80–85% of the reliable
variance in the eight scales in the US general popula-
tion,68 among patients in the MOS,34,68 and in general
populations in Sweden56 and the United Kingdom.63 As
of 1998, these studies had been replicated in more than a
dozen countries.12,68

Three scales (Physical Functioning, Role-Physical,
Bodily Pain) correlate most highly with the physical com-
ponent and contribute most to the scoring of the Physical
Component Summary (PCS) measure.68 The mental
component correlates most highly with the Mental
Health, Role-Emotional, and Social Functioning scales,
which also contribute most to the scoring of the Mental
Component Summary (MCS) measure. Three of the
scales (Vitality, General Health, and Social Functioning)
have noteworthy correlations with both components.

The importance of these findings is illustrated in the
discussion of empirical validity that follows. Specifically,
scales that load highest on the physical component are
most responsive to treatments that change physical mor-
bidity, whereas scales loading highest on the mental
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component respond most to drugs and therapies that
target mental health.

Scaling and Scoring Assumptions
A major objective in constructing the SF-36 was achieve-
ment of high psychometric standards. Guidelines for
testing were derived from those recommended for use in
validating psychological and educational measures by
the American Psychological Association, the American
Education Research Association, and the National
Council on Measurement in Education.3 Extensive
psychometric testing has been conducted on the SF-36
in the United States32–34,66,71 and other coun-
tries.4,10,16,20,30,43,52,63 By using the same tests of scaling
and scoring assumptions that were used in developing
the SF-36, investigators have compared results across
general population studies in 10 countries.12

On the strength of favorable results from tests to date,
nearly all studies have used the method of summated
ratings and standardized SF-36 scoring algorithms doc-
umented elsewhere.68,71 This method assumes that items
shown in the same scale in Figure 1 can be aggregated
without score standardization or item weighing. Stan-
dardization of items within a scale was avoided by select-
ing or constructing items with roughly equivalent means
and standard deviations. Weighing was avoided by using
equally representative items (that is, items with roughly
equivalent correlations to the underlying scale dimen-
sion). All items have been shown to correlate substan-

tially (greater than 0.40, corrected for overlap) with their
hypothesized scales with rare exceptions.33,71

Reliability and Confidence Intervals
The reliability of the eight scales and two summary mea-
sures has been estimated using both internal consistency
and test–retest methods. With rare exceptions, published
reliability statistics have exceeded the minimum stan-
dard of 0.70 recommended for measures used in group
comparisons in more than 25 studies53; most have ex-
ceeded 0.80.33,71 Reliability estimates for physical and
mental summary scores usually exceed 0.90.68 A review
of the first 15 published studies revealed that the median
reliability coefficients for each of the eight scales was
equal or greater than 0.80 except for Social Functioning,
which had a median reliability across studies of 0.76.71

In addition, a reliability of 0.93 has been reported for the
Mental Health scale, by using the alternate forms
method, suggesting that the internal consistency method
underestimated the reliability of that scale by
about 3%.32

The trends in reliability coefficients for the SF-36
scales and summary measures summarized have also
been replicated across 24 patient groups differing in so-
ciodemographic characteristics and diagnoses.33,68,71

Although studies of subgroups indicate slight declines in
reliability for more disadvantaged respondents, reliabil-
ity coefficients consistently exceeded recommended stan-
dards for group level analysis. Reliability estimates con-

Figure 1. SF-36 measurement
model. *Significant correlation
with other summary measure.
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sistent with these trends have been published in more
than 200 studies, results from more than 30 test–retest
studies have also been summarized.47

Standard errors of measurement, 95% confidence in-
tervals for individual scores, and distributions of change
scores from test–retest and 1-year stability studies have
been published for the eight SF-36 scales and for the two
summary scores.10,68,71 Confidence intervals around in-
dividual scores are much smaller for the two summary
measures than for the eight scales (66–7 points vs.
613–32 points, respectively)68 Estimates of sample sizes
required to detect differences in average scores of various
magnitudes have been documented for five different
study designs for each of the eight scales and for the two
summary measures.68,71

Validity
Studies of validity generally support the intended mean-
ing of high and low SF-36 scores as documented in the
original user’s manuals.68,71 Because of the widespread
use of the SF-36 across a variety of applications, evidence
from many types of validity research is relevant to these
interpretations. Studies to date have yielded content,
concurrent, criterion, construct, and predictive evidence
of validity.

The content validity of the SF-36 has been compared
with that of other widely used generic health sur-
veys.68,71 Systematic comparisons indicate that the
SF-36 includes eight of the most frequently measured
health concepts. Among the content areas included in
widely used surveys, but not included in the SF-36, are:
sleep adequacy, cognitive functioning, sexual function-
ing, health distress, family functioning, self-esteem, eat-
ing, recreation and hobbies, communication, and symp-
toms and problems that are specific to one condition.
Symptoms and problems that are specific to a particular
condition are not included in the SF-36, because the
SF-36 is a generic measure.

To facilitate the evaluation of concepts not included,
the SF-36 users’ manuals include tables of correlations
between the eight scales and the two summary measures

and 32 measures of other general concepts,68,71 as well
as 19 specific symptoms. SF-36 scales correlate substan-
tially (r 5 0.40 or greater) with most of the omitted
general health concepts and with the frequency and se-
verity of many specific symptoms and problems. A note-
worthy exception is sexual functioning, which correlates
relatively weakly with SF-36 scales and is a good candi-
date for inclusion in questionnaires that supplement
the SF-36.

Because most SF-36 scales were constructed to repro-
duce longer scales, attention was initially given to how
well the short-form versions perform in empirical tests
relative to the full-length versions. Relative to the longer
MOS measures they were constructed to reproduce,
SF-36 scales have been shown to achieve approximately
80–90% of their empirical validity in studies involving
physical and mental health criteria.34

The validity, and therefore the interpretation, of each
of the eight scales and the two summary measures has
been shown to differ markedly, as would be expected
from factor-analytic studies of their construct validity
(see Figure 2).34,67,68 Specifically, the Mental Health,
Role-Emotional, and Social Functioning scales and the
MCS summary measure have been shown to be the most
valid of the SF-36 scales as mental health measures. This
pattern of results has been replicated in both cross-
cultural and longitudinal tests using the method of
known-groups validity. The Physical Functioning, Role-
Physical, and Bodily Pain scales and the PCS summary
have been shown to be the most valid SF-36 scales for
measuring physical health. Criteria used in the known-
groups validation of the SF-36, which include accepted
clinical indicators of diagnosis and severity of depres-
sion, heart disease, and other conditions, are well-
documented in peer-reviewed publications and in the
two users’ manuals.25,34,66,68,71

The Mental Health scale has been shown to be useful
in screening for psychiatric disorders,8,68 as has the MCS
summary measure.68 For example, using a cutoff score of
42, the MCS had a sensitivity of 74% and a specificity of

Figure 2. SF-36 scales measure
physical and mental components
of health. (Source: Ware, Kosin-
ski, and Keller.68)
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81% in detecting patients diagnosed with depres-
sive disorder.68

Relative to other published measures, SF-36 scales
have performed well in most tests published to
date.10,22,26,27,72 As documented in the SF-36 annotated
bibliography,47 studies have compared the SF-36 with
225 other measures. Results in predictive studies of va-
lidity have linked SF-36 scales and summary measures to
utilization of health care services,68 the clinical course of
depression,9,71 loss of job within 1 year,68 180-day sur-
vival,49 and 5-year survival.68

Results from clinical studies comparing scores for pa-
tients before and after treatment have largely supported
hypotheses about the validity of SF-36 scales based on
results of psychometric studies. For example, clinical
studies have shown that three of the scales (Physical
Functioning, Role-Physical, and Bodily Pain) with the
most physical factor content (Figure 2) tend to be most
responsive to the benefits of knee replacement,24 hip re-
placement,24,29 and heart valve surgery,42 In contrast,
the three scales with the most mental factor content
(Mental Health, Role-Emotional, and Social Function-
ing) in factor-analytic studies have been shown to be
most responsive in comparisons of patients before and
after recovery from depression,66 change in the severity
of depression,9 and as well as drug treatment and inter-
personal therapy for depression.13

The discovery that 80–85% of the reliable variance in
the eight SF-36 scales led to the construction of psycho-
metrically based physical and mental health summary
measures. It was hoped that they would make it possible
to reduce the number of statistical comparisons involved
in analyzing the SF-36 (from eight to two) without sub-
stantial loss of information. In both cross-sectional and
longitudinal studies reported to date, this appears to be
the case.66,68 The advantages and disadvantages of ana-
lyzing the eight-scale SF-36 profile versus the two sum-
mary measures are illustrated and discussed else-
where.66,68

Finally, the SF-36 self-evaluated health transition item
(five response categories ranging from “much better” to
“much worse), which is not used in scoring the scales or
summary measures, has been shown to be useful in esti-
mating average changes in health status during the year
before its administration. In the MOS, measured changes
in health status during a 1-year follow-up period corre-
sponded substantially, on average, to self-evaluated tran-
sitions at the end of the year. With the 0-100 GHRI
scale14 serving as a criterion, those who evaluated their
health as much better improved an average of 13.2
points. The average change was 5.8 points for those who
reported that they were somewhat better. An average
decline of 210.8 was observed for those who reported
that their health was somewhat worse and 234.4 for
those reporting much worse. (It should be noted that the
latter category had only 29 patients.) Change scores for
those choosing the “about the same” category averaged
1.6 points. These results are encouraging with regard to

the use and interpretation of self-evaluated transitions at
the group level. Pending results from ongoing studies
of the reliability of responses to the SF-36 self-evaluated
transition item, it should be interpreted with caution at
the individual level. Additional results and their implica-
tions are discussed elsewhere.68,71

Administration Methods and Scoring

The SF-36 is suitable for self-administration, computer-
ized administration, or administration by a trained inter-
viewer in person or by telephone, to persons aged 14
years and older. The SF-36 has been administered suc-
cessfully in general population surveys in the United
States and other countries64 as well as to young and older
adult patients with specific diseases.71 It can be adminis-
tered in 5–10 minutes with a high degree of acceptability
and data quality.71 Indicators of data quality that have
yielded satisfactory results in studies to date include very
high item completion rates and favorable results for a
response consistency index based on 15 pairs of SF-36
items, which is scored at the individual level.71 Comput-
er-administered and telephone voice recognition interac-
tive systems of administration are currently be-
ing evaluated.

Summary Measures
Table 1 summarizes information about the eight SF-36
scales and two summary measures that is important in
their use and interpretation. The eight scales are ordered
in terms of their factor content (i.e., construct validity),
because they are in the SF-36 profile to facilitate inter-
pretation. The first scale is Physical Functioning, which
has been shown to be the best all around measure of
physical health; the last scale, Mental Health, is the most
valid measure of mental health in studies to date.34,68,71

Of note, Mental Health and Physical Functioning are the
poorest measures of the physical and mental compo-
nents, respectively. Scales between those are ordered ac-
cording to their validity in measuring physical and men-
tal health. The Vitality and General Health scales have
substantial or moderate validity for both components of
health status and should be interpreted accordingly.

The number of items and levels and the range of states
defined by each scale are also shown in Table 1. These
attributes have been linked to their empirical validity.35

The most precise (least coarse) scales are those with 20 or
more levels (Physical Functioning, General Health, Vi-
tality, and Mental Health). They also define the widest
range of health states and therefore usually produce the
least skewed score distributions. The relatively coarse
role disability scales (Role-Physical and Role-Emotional)
each measure only four or five levels across a restricted
range and therefore usually have the most problems with
ceiling and floor effects.

Means and standard deviations for each of the eight
scales in the general US adult population are also pre-
sented. These can be used to determine whether a group
or individual in question scores above or below the US
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average. Detailed normative data including frequency
distributions of scores and percentile ranks are docu-
mented in the two users’ manuals.68,71

Table 1 illustrates the practical implications of a num-
ber of theoretical advantages of the PCS and MCS sum-
mary measures, including reliability and the number and
range of levels covered.

Norm-Based Scoring and Interpretation
The interpretation of results has been made much easier
with the standardization of mean scores and standard
deviations for all SF-36 scales. Specifically, norm-based
scoring has been very useful when interpreting differ-
ences across scales in the SF-36 profile and for monitor-
ing disease groups over time. As documented else-

where,68 linear transformations were performed to
transform scores to a mean of 50 and standard devia-
tions of 10, in the general US population. This transfor-
mation achieves the same mean and standard deviation
for all eight scales and for the PCS and MCS measures.

The advantages of norm-based scoring can be illus-
trated by comparing the SF-36 profile scored using the
original 0–100 scoring algorithms based on the sum-
mated ratings method and the norm-based scoring algo-
rithms for a sample of asthmatic patients who partici-
pated in a clinical trial.39 The original SF-36 0–100
scoring produced the profile shown in Figure 3. The
shape of this profile—the peaks and valleys due to higher
and lower scores across scales—reflect both the impact

Table 1. Summary of Information About SF36 Scales and Physical and Mental Component Summary Measures

Scales

Correlations Number of

Mean§ SD Reliability CI*

Definition (% observed)

PCS MCS Items Levels
Lowest Possible
Score (Floor)‡

Highest Possible
Score (Ceiling)‡

Physical Functioning
(PF)

.85 .12 10 21 84.2 23.3 .93 12.3 Very limited in performing all
physical activities,
including bathing or
dressing (0.8%)

Performs all types of
physical activities
including the most
vigorous without
limitations due to health
(38.8%)

Role-Physical (RP) .81 .27 4 5 80.9 34.0 .89 22.6 Problems with work or other
daily activities as a result
of physical health (10.3%)

No problems with work or
other daily activities
(70.9%)

Bodily Pain (BP) .76 .28 2 11 75.2 23.7 .90 15.0 Very severe and extremely
limiting pain (0.6%)

No pain or limitations due to
pain (31.9%)

General Health (GH) .69 .37 5 21 71.9 20.3 .81 17.6 Evaluates personal health as
poor and believes it is
likely to get worse (0.0%)

Evaluates personal health as
excellent (7.4%)

Vitality (VT) .47 .65 4 21 60.9 20.9 .86 15.6 Feels tired and worn out all
of the time (0.5%)

Feels full of pep and energy
all of the time (1.5%)

Social Functioning
(SF)

.42 .67 2 9 83.3 22.7 .68 25.7 Extreme and frequent
interference with normal
social activities due to
physical and emotional
problems (0.6%)

Performs normal social
activities without
interference due to
physical or emotional
problems (52.3%)

Role-Emotional (RE) .16 .78 3 4 81.3 33.0 .82 28.0 Problems with work or other
daily activities as a result
of emotional problems
(9.6%)

No problems with work or
other daily activities
(71.0%)

Mental Health (MH) .17 .87 5 26 74.7 18.1 .84 14.0 Feelings of nervousness and
depression all of the time
(0.0%)

Feels peaceful, happy, and
calm all of the time (0.2%)

Physical Component
Summary (PCS)

35 567† 50.0 10.0 .92 5.7 Limitations in self-care,
physical, social, and role
activities, severe bodily
pain, frequent tiredness,
health rated “poor” (0.0%)

No physical limitations,
disabilities, or decrements
in well-being, high energy
level, health rated
“excellent” (0.0%)

Mental Component
Summary (MCS)

35 493† 50.0 10.0 .88 6.3 Frequent psychological
distress, social and role
disability due to emotional
problems, health rated
“poor” (0.0%)

Frequent positive affect,
absence of psychological
distress and limitations in
usual social/role activities
due to emotional
problems, health rated
“excellent” (0.0%)

Note: From Ware, Kosinski, and Keller.68

* CI 5 95% confidence interval.
† Number of levels observed at baseline; scores rounded to the first decimal place (n 5 2474).
‡ Percentage observed comes from general U.S. population sample.
§ Scores for eight scales are the percentage of the total possible score achieved for each of these scales. Scores for PCS and MCS are T-scores.
PCS 5 physical component summary; MCS 5 mental component summary.
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of asthma on SF-36 health concepts and arbitrary differ-
ences in the ceilings and floors of the SF-36 scales. Three
scales, namely, General Health, Vitality, and Mental
Health, measure relatively wide score ranges and set the
ceiling relatively high by measuring very favorable levels
of those health concepts.71 Other scales, such as Physical
Functioning, and Role-Physical, assess a narrower range.
The most favorable levels (scored 100 using the original
SF-36 algorithms) for physical functioning and Role-
Physical represent the absence of limitations and do not
extend the range into well-being. Thus, the average score
for each scale differs substantially across the profile for
reasons that have nothing to do with asthma when the
original SF-36 0–100 scoring is used. The inference from
the profile in Figure 3, that asthma has a greater impact
on Physical Functioning than on Vitality, is incorrect.

General population norms provide a much better ba-
sis for comparisons across scales (see Figure 3). For ex-
ample, the Physical Functioning scale averages between
80 and 90, whereas the Vitality average score is below 60
(on the 100-point score range) in the general population.
In relation to these norms, the impact of asthma appears
much larger on the Physical Functioning scale than on
the Vitality scale, although both are statistically signifi-
cant. When using the original 0–100 scoring, these dif-
ferences in norms must be kept in mind when interpret-
ing a profile. Differences in standard deviations, which
are also substantial across some scales, must also be con-
sidered for this purpose.

In norm-based scoring, each scale was scored to have
same average (50) and the same standard deviation (10
points). Without referring to norms, it is clear that any-
time a scale score is below 50, health status is below
average, and each point is one tenth of a standard devi-
ation. As shown in Figure 4, with norm-based scoring,
differences in scale scores much more clearly reflect the

impact of the disease, in this example the impact of
asthma. Clinicians can more quickly and appropriately
interpret the effect of asthma on a SF-36 health profile.
Because the PCS and MCS measures take into account
the correlation among the eight SF-36 scales, it is clear
that asthma impacts on the physical component of
health, and (from the profile with five significant differ-
ences) impacts very broadly.

The application of norm-based scoring to a clinical
trial of treatment effects is illustrated in Figure 5. Patients
treated using an inhaler showed statistically significant
improvements relative to baseline after 16 weeks of
treatment on three of the eight SF-36 scales, those most
closely associated with physical functioning.

Translations

The International Quality of Life Assessment (IQOLA)
Project is translating, validating, and norming the SF-36
Health Survey for use in multinational clinical trials and
other international studies.1,17,62–64 Based at the Health
Assessment Laboratory at New England Medical Center,
the project began in 1991 with sponsored investigators
from 14 countries: Australia, Belgium, Canada, Den-
mark, France, Germany, Italy, Japan, The Netherlands,
Norway, Spain, Sweden, the United Kingdom (English
version), and the United States (English and Spanish ver-
sions). In addition, researchers from more than 30 other
countries are translating and validating the SF-36 using
IQOLA Project methods, including: Argentina, Bang-
ladesh, Brazil, Bulgaria, Cambodia, China, Croatia,
Czech Republic, Estonia, Finland, Greece, Hong Kong,
Hungary, Iceland, Indonesia, Israel, Korea, Mexico,
New Zealand, Poland, Portugal, Romania, Russia, Sin-
gapore, Slovak Republic, South Africa, Taiwan, Tanza-
nia, Turkey, the United Kingdom (Welsh), the United
States (Chinese, Japanese, Vietnamese), and Yugoslavia.

Figure 3. SF-36 health profile:
adults with asthma compared with
U.S. norm. (Source: Okamoto.39)
*Norm significantly higher.
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Four major stages of activity are included. First, trans-
lation follows a standard protocol, including multiple
forward and backward translations. Qualitative and
quantitative methods are used to evaluate the quality of a
translation and its conceptual equivalence with the orig-
inal survey. Second, formal psychometric tests of scaling
assumptions and scoring assumptions are conducted be-
fore publication of a translation. Third, data from clini-
cal trials and other studies are being analyzed to address
issues of validity and comparability across countries.
Normative data are being collected in general population
surveys in eleven countries for purposes of norm-based
interpretation. Published norms will soon be available
for 10 countries. User’s manuals in English, Swedish, and
Italian are available, and others are forthcoming.

Published IQOLA Project SF-36 translations and En-
glish-language adaptations are distributed royalty-free
by the Health Assessment Laboratory. Currently, pub-
lished forms include the German,12 Spanish,2 Swedish,52

and Italian4 translations and English-language adapta-
tions for use in Australia and New Zealand, Canada, and
the United Kingdom. Information about the availability
of SF-36 translations can be accessed on the Internet
at http://www.SF-36.com.

Discussion

McDowell and Newell31 attribute the “meteoric rise to
prominence” observed for the SF-36 Health Survey to a
variety of factors. The widespread adoption of the SF-36
in general population surveys and clinical trials is evi-
dence that more practical measurement tools are more
likely to be used. The standardization of measurement
across studies is producing considerable information
about norms and benchmarks useful in comparing
“well” and “sick” populations and for estimating the
burden of specific conditions.

Although many studies appear to be relying on the
SF-36 as the principal measure of health outcome,
among the most useful studies are those that use it as a
“generic core.” A generic core battery of measures makes
it possible to compare results across studies and popula-
tions and accelerates the accumulation of interpretation
guidelines that are essential to determining the clinical,
economic, and social relevance of differences in health
status and outcomes. Because it is short, the SF-36 can be
reproduced in a questionnaire with ample room for other
more precise general and specific measures. Numerous
studies22,38,56 have adopted this strategy and have illus-
trated the advantages of supplementing it.

How useful is the SF-36 for purposes of comparing
general and specific population groups, compared with
longer surveys? Some SF-36 scales have been shown to
have 10–20% less precision than the long-form MOS
measures that SF-36 scales were constructed to repro-
duce.35 This disadvantage of the SF-36 should be
weighed against the fact that some of these long-form
measures place a 5–10 times greater burden on the re-
spondent. Findings in empirical studies of this trade-off

indicate that the SF-36 provides a practical alternative to
longer measures and that the eight scales and two sum-
mary scales rarely miss a noteworthy difference in phys-
ical or mental health status in group comparisons.24,68,71

Regardless, that the SF-36 represents a documented com-
promise in measurement precision (relative to longer
MOS measures) leading to a reduction in the statistical
power of hypothesis testing should be taken into account
in planning clinical trials and other studies. To facilitate
such planning, tables of the sample sizes required for
conventional statistical tests are published in the two
SF-36 users’ manuals.68,71 Compared with longer non-
MOS measures, such as the Sickness Impact Profile, the
SF-36 has performed equally well or better in detecting
differences in health in two studies.5,24

The value of general and specific population norms,
which was demonstrated well for the Sickness Impact
Profile7 and later for the MOS SF-2048,49 and other mea-
sures, has also been demonstrated for the SF-36. In ad-
dition to the 20 medical conditions described in the MOS
and 14 conditions described in the US population norm-
ing survey,68 other publications have reported descrip-
tive data for patients with cardiac disease21,26; depressive
disorders13; epilepsy54,56; diabetes mellitus19,38; mi-
graine headache40; heart transplantation44; ischemic
heart disease42; ischemic stroke23; low back pain16,29;
lung disease55; menorrhagia16; orthopedic conditions
leading to knee replacement,22 knee surgery,24 and hip
replacement24,29; and renal disease.6,28,37 Whereas some
of the initial descriptive studies using the SF-36 were
performed primarily to validate scale scores,35 on the
strength of validation studies to date, SF-36 scales ap-
pear to be increasingly accepted as valid health measures
for purposes of documenting disease burden.

Much remains to be discovered about population
health in comprehensive terms of functional health and
well-being, the relative burden of disease, and the rela-
tive benefits of alternative treatments. One reason has
been the unavailability of practical measurement tools
appropriate for widespread use across diverse popula-
tions. The SF-36 was constructed to provide a basis for
such comparisons of results.

As predicted when it was first published,70 the SF-36
has been widely adopted because of its brevity and its
comprehensiveness. Although these two measurement
goals are competing, the SF-36 appears to have achieved
a psychometrically sound compromise between them.
Population and large-group descriptive studies and clin-
ical trials to date demonstrate that the SF-36 is very use-
ful for descriptive purposes such as documenting differ-
ences between sick and well patients and for estimating
the relative burden of different medical conditions. Al-
though its usefulness in clinical trials was doubted by
many, experience to date from more than 250 longitudi-
nal studies suggests that the SF-36 is also a useful tool for
evaluating the benefits of alternative treatments.47
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