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The MOS 36-ltem Short-Form Health Survey (SF-36):
Il. Psychometric and Clinical Tests of Validity in Measuring

Physical and Mental Health Constructs

COLLEEN A. MCHORNEY, PHD, JOHN E. WARE, JR., PHD,
AND ANASTASIA E. RACZEK, AB

Cross-sectional data from the Medical Outcomes Study (MOS) were analyzed
to test the validity of the MOS 36-Item Short-Form Health Survey (SF-36) scales
as measures of physical and mental health constructs. Results from traditional
psychometric and clinical tests of validity were compared. Principal compo-
nents analysis was used to test for hypothesized physical and mental health
dimensions. For purposes of clinical tests of validity, clinical criteria defined
mutually exclusive adult patient groups differing in severity of medical and
psychiatric conditions. Scales shown in the components analysis to primarily
measure physical health (physical functioning and role limitations-physical)
best distinguished groups differing in severity of chronic medical condition
and had the most pure physical health interpretation. Scales shown to primar-
ily measure mental health (mental health and role limitations-emotional) best
distinguished groups differing in the presence and severity of psychiatric dis-
orders and had the most pure mental health interpretation. The social function-
ing, vitality, and general health perceptions scales measured both physical and
mental health components and, thus, had the most complex interpretation.
These results are useful in establishing guidelines for the interpretation of each
scale and in documenting the size of differences between clinical groups that
should be considered very large. Key words: health status assessment; health-
related quality of life; construct validity; MOS SF-36 health survey. (Med Care

1993; 31:247-263)

A major goal of the Medical Outcomes
Study (MOS) was to advance the state-of-
the-art of methods used for routine moni-
toring of patient outcomes in medical prac-
tice and clinical research.! The value of a
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parisons of patients with both medical and
psychiatric conditions*® and in compari-
sons with general populations.>112

The MOS 36-Item Short-Form Health
Survey (SF-36) was constructed to broaden
the health concepts measured and improve
measurement precision for each concept
over that achieved by the SF-20. Notewor-
thy improvements include the addition of
items tapping vitality, better representation
of the domain of general health perceptions,
distinguishing between physical and mental
causes of role limitations, and increased mea-
surement precision for physical, role, social,
and bodily pain scales.”® The eight SF-36
measures constitute the core set of generic
health outcomes assessed in the longitudinal
component of the MOS.

A continuous aspect of evaluating both
the SF-20 and SF-36 surveys has been accu-
mulating evidence for validity—the fidelity
with which a scale measures what it pur-
ports to measure. Validity is the basis of
the interpretability and meaningfulness of
scores.’® One traditional psychometric ap-
proach to validation is through components
or factor analysis, which gauges the con-
gruence between the hypothesized con-
structs of interest and scales constructed to
measure those attributes. However, tradi-
tional psychometric tests often do not explic-
itly address other key validity issues, such as
the relevance of scores to the intended use of
a measure and the “‘quality of inferences”*¢
derived from specific applications. A more
unified approach to validity emphasizes
both kinds of tests: 1) psychometric tests,
which are the foundation of scale construc-
tion and scoring; and 2) applied tests of rele-
vance and usefulness that approximate a par-
ticular use of the measure.'®

Construct validation, the accumulation of
evidence of validity in relation to theoretical
constructs, requires three steps:!” 1) specify-
ing the domain of variables, i.e., preparing a
blueprint for constructs; 2) establishing the
internal structure of observed variables; and
3) verifying theoretical relationships be-
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tween scale scores and external criteria. In
this article, we focus on the second and third
aspects of construct validity. The conceptual
blueprint and rationale underlying item se-
lection for the eight SF-36 health concepts
has been previously reported.”

Briefly, the SF-36 survey was constructed
to achieve two well-accepted standards of
comprehensiveness: 1) representation of
multidimensional health concepts; and 2)
measurement of the full range of health
states, including levels of well-being and
personal evaluations of health. Accordingly,
the SF-36 measures the health concepts
most frequently included in widely used
health surveys (physical, role, and social
functioning, mental health, and general
health perceptions) as well as two additional
concepts strongly supported by empirical
work (bodily pain and vitality). To achieve
depth of measurement for each health con-
cept, i.e, measurement precision, short-
form multi-item scales were constructed
from a subset of items shown to best repro-
duce a full-length and well-validated scale.

The full-length measures of general
health status that preceded the SF-36 were
constructed to capture two major dimen-
sions of health—physical and mental—and
these dimensions have been empirically
confirmed in both general and patient popu-
lations.'®'® We replicated this important psy-
chometric test of construct validity for the
SF-36 measures. We also went beyond psy-
chometric tests and evaluated whether simi-
lar patterns of results are observed when the
scales are examined in relation to clinical cri-
teria of physical and mental health status.
Finally, we compared results from psycho-
metric and clinical criteria to determine the
extent to which conclusions about the con-
vergent and discriminant validity of each
scale are replicated across criteria. Because
interest in using general health scales in
clinical research and medical practice is
growing rapidly, information about validity
in relation to clinical criteria is crucial to doc-
ument the size of small and large differences
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and to advance understanding of how these
differences should be interpreted.

Methods
Sample and Data Collection

The data for this analysis came from MOS
forms completed by patients and physicians
and from health examinations administered
in 1986-1987. Details on study objectives
and design, including selection of sites and
recruitment of clinicians and patients, has
been extensively reported'**1%2*2! and is
briefly summarized here. The MOS was con-
ducted in three cities (Boston, Mass; Chi-
cago, II; and Los Angeles, Calif) selected
from three of four census regions. In each
city, one large health maintenance organ-
ization (HMO), numerous multispecialty
groups, and representative solo practices
were studied. From these systems of care,
physicians board certified or board eligible
in family practice, internal medicine, cardiol-
ogy, endocrinology, and psychiatry were
identified along with clinical psychologists,
clinical social workers, and other mental
health providers. Solo and small-group clini-
cians were identified from master files of the
American Medical Association, American
Academy of Family Physicians, and Ameri-
can Psychological Association. Multispe-
cialty group clinicians were identified from
the Medical Group Management Associa-
tion membership directory, and HMO clini-
cians were identified by upper-level manage-
ment.

The process of enrolling clinicians dif-
fered by system of care. Of eligible clinicians
practicing in HMOs or large multispecialty
groups, 225 (79%) agreed to participate in
the MOS.'® Solo and small-group clinicians
were selected by a multistage sampling pro-
cess. This process yielded 298 solo or small-
group practitioners (58% of those eligible
and who agreed to be contacted).'® Physi-
cian participants were similar to nonpartici-
pants regarding clinical training and socio-
demographic and practice characteristics;
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participants tended to be more involved in
direct patient care than nonparticipants.!

Study participants were English-speaking
adults (18 years of age and older) who had
an office visit with an enrolled clinician dur-
ing 9-day screening periods in February to
November, 1986. Patients seen during this
period were asked to complete a brief, stan-
dardized, self-report questionnaire that
gathered information about chronic disease,
depressive symptoms, sociodemographic
characteristics, and general health status.
Complete questionnaires were obtained
from 74% of eligible patients treated in
group practices and from 65% of patients
treated in solo or small-group practices (N
= 22,462). For 96% of these patients, their
clinicians also completed a brief, standard-
ized questionnaire that elicited information
on diagnosis, disease severity, and visit con-
tent.

Data from the physician-completed ques-
tionnaires were used to identify patients
with the four MOS medical tracer conditions
(hypertension, diabetes, congestive heart
failure (CHF), and recent myocardial infarc-
tion(MI)).*1° Patients with these conditions
were identified on the basis of a standard-
ized physician report form. A two-stage pro-
cess, involving a depressive symptom scale?
included in the patient-completed question-
naire and the National Institute of Mental
Health’s Diagnostic Interview Schedule
(DIS), was used to identify patients with de-
pression and to stage their severity.>?!

Patients with matched patient and physi-
cian questionnaires who were determined to
have one of the medical tracer conditions or
current depressive symptoms were subse-
quently contacted for a telephone interview.
This interview was designed to: 1) deter-
mine the presence of psychiatric disorder
among those with current symptoms by us-
ing the depression section of the DIS;>?! and
2) to enroll patients who met DIS criteria for
psychiatric disorders and patients who met
original diagnostic criteria for the medical
tracers. Of those eligible for enrollment and
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who were successfully contacted by tele-
phone, 73% (N = 5,341) completed the in-
terview and 91% (N = 4,824) of interviewed
patients agreed to enroll in the study. Upon
enrollment, patients were invited to the
MOS Health Examination and were sent the
baseline Patient Assessment Questionnaire.
The health examination (standardized medi-
cal history and clinical examination) was in-
dependently conducted by specially trained
MOS medical staff. Health examinations
were completed on 2,583 patients and 3,445
patients returned the baseline questionnaire.

The MOS patient sample used for the psy-
chometric analyses included all enrolled pa-
tients who completed the 245-item baseline
questionnaire, which included the 36 items
which were later used to construct the SF-36
survey (N = 3,445). Because disease-specific
information from the health examination
was used to stage severity for clinical tests of
validity reported here, we limited that sam-
ple to a subset of enrolled patients who
completed both the baseline questionnaire
and health examination within a 1-month
period (N = 1,014). We required the com-
pletion of the baseline questionnaire and the
health examination to be within a 1-month
period so that the clinical criteria and the
health scales they are compared with were
measured in close proximity. The sample
analyzed here for clinical tests of validity is
similar to that used in previously reported
comparisons of the relative precision of sin-
gle-item and MOS short- and long-form gen-
eral health status measures.? In this article,
we add a fourth group of patients—those
who have both chronic medical and psychiat-
ric conditions. We also add clinical tests of
validity using the severity of psychiatric dis-
orders as additional clinical criteria.

Tests of Validity Using Psychometric Criteria

Previous studies investigating the dimen-
sionality of self-reports of health have con-
firmed distinct physical and mental health
components.'#1%2427 To test for these di-
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mensions of health within the SF-36, we ex-
tracted principal components from the
correlations among its eight scales.?® Corre-
lations between the scales and the first
unrotated component test for the large gen-
eral health factor hypothesized to be com-
mon to all eight scales. The pattern of corre-
lations between the eight scales and the two
rotated components test the validity of each
scale in relation to hypothesized physical
and mental health dimensions.

Tests of Validity Using Clinical Criteria

We also assessed the validity of each scale
by comparing patient groups differing in
physical and/or mental health status and se-
verity. Using clinical criteria, four mutually
exclusive groups were formed: Group 1,
minor (uncomplicated) chronic medical con-
ditions only (N = 638); Group 2, serious
(complicated) chronic medical conditions
only (N = 168); Group 3, psychiatric condi-
tions only (N = 163); and Group 4, both seri-
ous medical and psychiatric conditions (N
= 45). The first three groups are identical to
those studied elsewhere.”® We document
here more thoroughly the clinical criteria
used to define each group.

To distinguish patients differing in sever-
ity of chronic medical condition, we used
disease-specific severity scales constructed
from the standardized medical history inter-
view.??? Patients classified as having a seri-
ous chronic medical condition (Groups 2
and 4) included the following: 1) CHF pa-
tients reporting edema, orthopnea, or dys-
pnea on exertion (5% of CHF patients); 2)
MI survivors with noteworthy and recurring
angina symptoms and/or severe CHF
symptomology (2% of MI patients); and 3)
hypertension patients with reports of severe
CHF symptomology and/or history of a
stroke (2% of hypertension patients).
Twelve percent of diabetic patients were
classified as severe because of the presence
of at least one of the following complica-
tions: history of an MI; weekly angina; se-
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vere autonomic neuropathy; moderately se-
vere peripheral neuropathy and lack of
blood sugar control or severe vision prob-
lems or moderately severe autonomic neu-
ropathy; or recurring angina monthly and
lack of blood sugar control or severe vision
problems or severe peripheral neuropathy
or moderately severe autonomic neuropa-
thy.

We defined psychiatric conditions using
well-established psychiatric diagnostic crite-
ria, as reported in detail elsewhere.>??
Briefly, patients were determined to have
current depressive symptoms based on re-
sponses to an eight-item depression symp-
tom scale?? administered during the screen-
ing visit. The subsequent DIS telephone in-
terview (described earlier) was used to
classify them as having current unipolar af-
fective disorder (major depression or dysthy-
mia) or serious depressive symptoms in the
absence of a disorder. Patients with either
depressive disorders or current symptoms
were included in Groups 3 and 4. To test
validity in relation to severity of psychiatric
condition, we disaggregated Group 3 and
compared patients with current unipolar af-
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fective disorder to those with serious de-
pressive symptoms in the absence of a dis-
order.

Hypotheses

The first panel of Table 1 presents hypoth-
eses regarding the factor content of each SF-
36 scale along with results of tests of those
hypotheses, which are presented below. We
define a strong association as a correlation
greater than 0.70, moderate to substantial as
a correlation of 0.30 to 0.70, and weak as a
correlation less than 0.30. These are equiva-
lent, in variance terms, to shared variances
of > 50%, 10% to 50%, and < 10%.

On the basis of previous research,'81%%
we expected SF-36 scales measuring physi-
cal functioning, role limitations due to physi-
cal health problems, and bodily pain 1) to be
most highly correlated with an empirically
derived physical health component; 2) to be
most valid in distinguishing groups differing
in severity of chronic medical condition; 3)
to show little or no association with the
mental health component; and 4) to perform
less well than the mental health scales in dis-
tinguishing groups differing in the presence

TaBLE 1. Hypothesized Associations Between SF-36 Scales and Results From Psychometric Tests
Hypothesized
Association Rotated Principal Components Relative Validity”
Physical Mental Physical” Mental’ h? Physical Mental

Physical functioning + - 0.88 0.04 0.78 1.00 0.00
Role—physical + - 0.78 0.30 0.70 0.79 0.11
Bodily pain + - 0.77 0.24 0.65 0.77 0.07
Mental health - + 0.12 0.90 0.82 0.02 1.00
Role—emotional - + 0.19 0.81 0.69 0.05 0.81
Social functioning * + 0.44 0.71 0.70 0.25 0.62
Vitality * * 0.59 0.57 0.67 0.45 0.40
General health perceptions * * 0.68 0.32 0.56 0.60 0.13

h?, proportion of total variance of each scale explained by the two extracted components.

? Correlation between each scale and rotated principal component.

* Computed by the ratio of the common-factor variance of each scale relative to the scale with the greatest
common-factor variance. The common-factor variance of each scale is the square of each scale-component correla-

tion.
* Strong Association (r = 0.70)

* Moderate to Substantial Association (0.30 < r < 0.70)

~ Weak Association (r < 0.30)
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and severity of psychiatric disorders. Simi-
larly, on the basis of previous research,1%2¢
we expected SF-36 measures of general
mental health and role limitations due to
emotional problems 1) to be most highly
correlated with the mental health compo-
nent; 2) to be most valid in distinguishing
groups differing in the presence and severity
of psychiatric disorders; 3) to show little or
no association with the physical health com-
ponent; and 4) to perform less well than the
physical health scales in distinguishing pa-
tients differing in severity of chronic medical
condition.

On the basis of their content, we expected
some scales to measure both physical and
mental health factors and, thus, to be valid
for purposes of comparing groups differing
in both physical and mental health status as
clinically defined. First, on the basis of pre-
vious research,'®1%26 we expected the vital-
ity and general health perceptions scales to
be moderately correlated with both physical
and mental health components and to distin-
guish groups differing in both physical and
mental health status. Second, although we
expected the social functioning scale to be
highly correlated with the mental health
component,18 we also expected a moderate
correlation with the physical health compo-
nent. Because the social functioning items
confound physical and mental health by de-
sign, that scale should be sensitive to the
burden of both physical and mental health
as clinically defined.

Methods of Analysis

The general methodology used for assess-
ing the relative validity (RV) of the eight SF-
36 scales as measures of physical and mental
health constructs has its roots in the concept
of statistical efficiency.?’** Briefly, a mea-
sure is more efficient, relative to another, if it
yields the right information with greater ac-
curacy (less error). Liang et al.*® applied the
concept of statistical efficiency in health sta-
tus assessment by comparing the relative ef-
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ficiency of five health status instruments
(using the ratio of squared ¢-statistics) in de-
tecting change in functioning over time. We
improved on this methodology in tests of the
relative precision of short- and long-form
health status scales by holding sample
size constant within comparisons, holding
groups constant across comparisons, and
defining clinical groups to differ in clearly
interpretable ways.?

We extend here the methodology to test
the RV of the eight SF-36 scales as indicators
of two unobservable health constructs. For
clinical tests of validity, we used unadjusted
general linear models to estimate mean dif-
ferences between pairs of clinical groups for
each of the eight scales. The resulting F-sta-
tistic for each scale defines the ratio of be-
tween-groups (systematic) variance relative
to within-group (error) variance. The greater
the F-ratio, the greater the amount of infor-
mation (systematic variance) a scale pro-
vides about the criterion relative to error vari-
ance. Sample size was held constant across
scales to standardize comparisons. By ana-
lyzing identical samples across scales for
each clinical contrast, the relative size of F-
ratios reflects the relevance of the scales to a
particular criterion. We estimated RV for the
eight scales for each clinical-group contrast
by computing the ratio of pair-wise F-statis-
tics (F for each comparison scale divided by
F for the most valid scale). The resulting RV
estimates indicate in proportional terms how
much less valid each scale is as a measure of
physical or mental health status, relative to
the most valid scale.

We used principal components analysis to
test the hypothesized dimensionality of the
SF-36 scales. Because we hypothesized two
dimensions to underlie the structure of the
eight scales, we extracted two principal com-
ponents. The size of the first unrotated com-
ponent and the pattern of correlations be-
tween it and the eight scales gauge the ex-
tent to which the scales contribute to a
common general health dimension. To facili-
tate interpretation, we rotated the compo-
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nents to orthogonal simple structure using
the varimax method. To interpret the compo-
nents, we examined the pattern of correla-
tions across the eight scales. To evaluate the
validity of each of the eight scales, we com-
pared their correlations with the hypothe-
sized component(s) (convergent validity)
versus the other component (discriminant
validity).

To evaluate the factorial validity of each
scale as a measure of each component, we
first squared each factor loading (scale-com-
ponent correlation) to estimate the propor-
tion of variance shared with that component
(common-factor variance). We defined the
scale sharing the most variance with each
component as the most valid measure of
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that component. For each component, we
then estimated RV for each scale by dividing
the variance shared with the component by
that estimate for the most valid scale. These
ratios indicate in proportional terms how
much less valid each scale is relative to the
most valid scale. The higher the RV of a
scale, the more precisely or efficiently it
measures the underlying construct of inter-
est as defined by the most valid scale.

Results
Validation of Clinical Groups Compared

As Table 2 shows, clinical criteria pro-
duced the desired mutually exclusive groups
differing in the severity of medical and psy-

TaBLE 2. Characteristics of Patients in Four Clinical Groups

Psychiatric and

Minor Medical ~ Serious Medical Psychiatric Serious Medical
Conditions’ Conditions” Condition Only* Conditions?
(N = 638) (N = 168) (N = 163) (N = 45)
Patient Characteristics 1 2 3 4
Sociodemographics
Mean age (SD) 57.4 61.0 41.8 54.4
(12.8) (12.4) (12.6) (12.5)
% female 47.0 49.7 73.0 68.9
Medical and psychiatric conditions
% Complicated advanced coronary
artery disease 0.0 35.1 0.0 17.8
% Complicated hypertension 0.0 20.8 0.0 28.9
% Complicated diabetes 0.0 61.3 0.0 62.2
% Current depressive symptoms 0.0 0.0 100.0 100.0
% Current depressive disorder 0.0 0.0 63.8 22.2
Health status
% Self-rated health fair or poor 17.4 43.8 21.6 74.4
% Any bed days last 3 months 8.7 15.8 35.2 46.7
Provider specialty
Medical subspecialist 13.9 25.6 3.7 244
Mental health professional 0.0 0.0 423 0.0
Utilization of health care services
% Clinician visit within past two
weeks 29.1 40.0 453 51.3
% Hospitalized past 12 months 12.3 25.2 20.8 47.4
% Ever utilized mental health
services 21.2 224 825 56.8

? Minor medical: patients with uncomplicated chronic medical conditions.

¥ Serious medical: patients with advanced or complicated chronic medical conditions.

¢ Psychiatric only: patients with either current depressive symptoms or disorder but no chronic medical condition.
4 Psychiatric and serious medical: patients with either current depressive symptoms or disorder and a serious

chronic medical condition.
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chiatric conditions. None of the patients as-
signed to Groups 1 and 3 had complicated
medical conditions, whereas patients in
Groups 2 and 4 all had complicated medical
conditions. As intended, none of the pa-
tients in Groups 1 and 2 had current depres-
sive symptoms or disorders. All patients in
Groups 3 and 4 had current depressive
symptoms, and 64% of Group 3 and 22% of
Group 4 patients had a current depressive
disorder.

Demographic differences among the
groups correspond well with epidemiologic
trends in the United States* (Group 3 pa-
tients were the youngest and disproportion-
ately female and Group 2 patients were the
oldest). The substantial differences in per-
sonal ratings of health, proportion reporting
any bed days in the last 3 months, and utili-
zation of health services across groups pro-
vide further evidence of the desired distinc-
tions between the groups in health status as
clinically defined. For example, 74% of pa-
tients with both serious medical and psychi-
atric conditions reported their health as fair
or poor, compared with 44% of serious medi-
cal patients and 22% or less of patients with
solely psychiatric or minor medical condi-
tions. Report of any bed days in the last 3
months was also greatest among patients
with both serious medical and psychiatric
conditions. Patients with minor medical
conditions were the least likely to have re-
cently used health care services, while pa-
tients with psychiatric conditions were the
most likely to have ever consulted a mental
health professional. In summary, these data
provide prima facie evidence that the in-
tended differences in the presence and sever-
ity of medical and psychiatric conditions
were achieved across the comparison

groups.
Psychometric Validity

The components analysis confirmed the
substantial general health dimension hy-
pothesized to be common to all eight scales.
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The first principal component accounted for
55% of the total measured variance and
correlated highly with all eight scales (range
= 0.67 for role-emotional to 0.82 for vitality,
median = 0.74). Extraction of the second
component increased the percentage of total
variance explained from 55% to 70%. Com-
munalities (h? in Table 1) indicate the extent
of overlap in terms of common variance be-
tween each measure and the two extracted
factors. The percentage of total variance in
each scale accounted for by the two-factor
solution ranged from 0.56 to 0.82 across
scales, indicating that the two factors ac-
counted for the majority of the reliable vari-
ance in each scale.

The middle panel of Table 1 presents
correlations between the SF-36 scales and
the two rotated components. Rotation of
these components confirmed the hypothe-
sized physical and mental dimensions of
health. As hypothesized for a physical
health component, the physical functioning,
role-physical, and bodily pain scales corre-
lated most highly with the first rotated com-
ponent, while the mental health and role-
emotional scales correlated weakly. As hy-
pothesized for a mental health component,
the order of correlations with the eight scales
was nearly reversed for the second compo-
nent. Specifically, the mental health, role-
emotional, and social functioning scales
correlated most highly with the second com-
ponent, while physical functioning, bodily
pain, and role-physical scales correlated
weakly. Based on these patterns of correla-
tions, we interpreted the first and second
components as ‘‘physical” and “mental”
health dimensions, respectively.

The third panel of Table 1 presents esti-
mates of the RV of the eight scales as mea-
sures of physical and mental health compo-
nents. Because the physical functioning and
mental health scales had the highest correla-
tions, respectively, with the physical and
mental health components, they served as
the standards for estimating RV. As hypoth-
esized, the role-physical and bodily pain
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scales showed strong associations, in terms
of shared common-factor variance, with the
physical health component (RV = 79% and
77%, respectively). The mental health com-
ponent was best measured by the mental
health scale, followed by the role-emotional
and social functioning scales (RV = 0.81 and
0.62, respectively). The three scales hypoth-
esized to measure more than one health di-
mension (social functioning, vitality, and
general health perceptions) showed moder-
ate to strong associations with both compo-
nents. However, for these three scales, there
was substantial variation in observed RV es-
timates: the general health perceptions scale
was clearly more strongly associated with
the physical than mental component; the
social functioning scale was more highly as-
sociated with the mental than physical com-
ponent; and the vitality scale showed nearly
equal associations with both components.

Clinical Validity

Tables 3, 4, and 5 present results from
tests of validity based on comparisons
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among the four clinical groups. These com-
parisons test the validity of the scales in de-
tecting decrements in health status asso-
ciated with chronic medical and/or psychiat-
ric conditions. Table 3 presents means and
standard errors for each group across the
eight SF-36 scales.

Table 4 presents pair-wise mean differ-
ences, pair-wise F-statistics, and estimates of
RV for group comparisons involving minor
medical patients. Patients with serious medi-
cal conditions scored significantly lower on
all eight scales compared to patients with
minor medical conditions (Group 2 vs. 1).
However, as indicated by the wide range of
observed RV estimates, all scales were not
equally valid in this clinical-group compari-
son. As hypothesized, the physical func-
tioning scale was most valid in detecting dif-
ferences between patients with minor versus
serious medical conditions. The general
health perceptions scale nearly equaled that
standard (RV = 0.99), followed by the role-
physical and vitality scales (RV = 0.71 and
0.67, respectively). As hypothesized, the
best mental health scales (mental health and

TaBLE 3. Means (and Standard Errors) for Groups Differing in Medical and Psychiatric Conditions

Comparison Groups

Group 1 Group 2 Group 3 Group 4
Minor Serious Psychiatric Psychiatric &
Medical Medical Only Serious Medical
Scale N =576 N =144 N =153 N =43
Physical functioning 80.53 57.35 80.62 46.37
(0.89) (2.34) (1.64) (4.24)
Role-physical 70.27 43.92 55.56 23.84
(1.48) (3.31) (3.18) (4.63)
Bodily pain 76.06 65.10 63.30 50.23
0.91) (2.06) (1.91) (3.52)
Mental health 82.49 77.59 52.75 56.90
(0.59) (1.32) (1.63) (3.08)
Role-emotional 84.26 76.16 40.74 52.71
(1.27) (3.11) (3.20) (5.89)
Social functioning 91.62 80.03 64.54 65.12
(0.62) (2.03) (2.06) (3.44)
Vitality 62.02 47.79 45.32 37.05
(0.82) (1.82) (1.65) (3.11)
General health perceptions 67.02 49.13 5791 39.93
0.74) (1.80) (1.75) (2.30)
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TaBLE4. Summary of Clinical Validity Tests Involving Minor Medical Patients
Group 4 vs. 1
Group 2 vs. 1 Group 3 vs. 1 Both Serious Medical
Serious Medical vs. Psychiatric vs. and Psychiatric
Minor Medical Minor Medical vs. Minor Medical
Mean Relative =~ Mean Relative =~ Mean Relative
Scale Difference F  Validity Difference = F  Validity Difference F Validity
Physical functioning —23.18° 859 1.00 0.09 0.0 0.00 -34.16° 622 0.66
Role-physical -26.35 60.6 0.71 -14.71° 199 0.07 —46.43° 699 074
Bodily pain -1096° 236 0.27 -12.76° 399 0.14 —25.83° 556 059
Mental health —490° 133 0.15 -29.74° 2947 1.00 —-25.59° 66.7 0.71
Role-emotional -8.10° 5.8 0.07 —43.52° 1599 0.54 —-31.55* 274 029
Social functioning -11.59° 299 0.35 —27.08° 158.6 0.54 —26.50° 574 061
Vitality —14.23* 578 0.67 -16.70° 86.0 0.29 —2497° 644 0.68
General health perceptions —17.89° 84.7 0.99 -9.11* 229 0.08 -27.09° 944 1.00
“P <0.001.
*P <0.01.

role-emotional) performed most poorly in
this test. The bodily pain scale performed
less well than hypothesized (RV = 0.27).

As hypothesized, for clinical comparisons
involving the presence or absence of a psy-
chiatric condition (Group 3 vs. 1), the mental
health scale proved to be the most valid, fol-
lowed by the role-emotional and social
functioning scales (RV = 0.54 each). Also as
hypothesized, the physical functioning scale
did not distinguish between groups differing
only in psychiatric condition (RV = 0.00),
and the role-physical and bodily pain scales
were less valid measures for this group con-
trast. The general health perceptions scale
also yielded poor validity relative to the
standard in this test (RV = 0.08).

Patients with both serious medical and
psychiatric conditions scored significantly
lower than minor medical patients in all
eight scales (Group 4 vs. 1). The general
health perceptions scale was most valid in
detecting the combined effects of medical
and psychiatric conditions. The other scales
performed similarly in this test (RV range
= 0.59-0.74), with the exception of the role-
emotional scale (RV = 0.29).

Table 5 extends tests of validity to groups
of patients with serious medical and psychi-
atric conditions. The mental health scale was

256

most valid in detecting the incremental bur-
den of a psychiatric condition among pa-
tients with serious medical conditions
(Group 4 vs. 2). The other seven scales were
well below that standard (RV range = 0.13
to 0.34, median = 0.32). The physical func-
tioning scale was most valid in detecting the
incremental burden of a serious medical
condition among patients with a psychiatric
condition (Group 4 vs. 3), followed by the
general health perceptions and role-physical
scales (RV = 0.68 and 0.56, respectively).
The remaining five scales performed rela-
tively poorly in this test (RV range = 0.00
to 0.18).

The mental health scale was most valid in
distinguishing serious medical from psychi-
atric patients (Group 3 vs. 2). Although the
physical functioning and role-emotional
scales had similar RV estimates (RV = 0.47
and 0.45, respectively), their group mean
differences were in opposite directions, as
would be expected. Specifically, patients
with psychiatric conditions had better physi-
cal functioning but worse role-emotional
functioning than patients with serious medi-
cal conditions. Scales measuring social func-
tioning, general health perceptions, and
role-physical showed significant differences
between the groups but were far less valid.
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TaBLE5. Summary of Clinical Validity Tests Involving Chronically Ill Patients
Group 4 vs. 2 Group 4 vs. 3
Psychiatric Incremental: Medical Incremental: Group 3 vs. 2
Psychiatric Among Serious Medical Among Psychiatric vs.
Serious Medical Psychiatric Serious Medical
Mean Relative ~ Mean Relative ~ Mean Relative
Scale Difference F Validity Difference F Validity Difference F  Validity
Physical functioning -1098 51 0.13 —34.25° 56.8 1.00 2327 664 047
Role-physical —20.08* 125 0.33 -31.72° 319 0.56 11.64° 64 0.05
Bodily pain -14.87° 123 0.32 -13.07" 104 0.18 -1.80 04 0.00
Mental health -20.69° 381 1.00 4.15 14  0.02 —24.84° 140.2 1.00
Role-emotional —23.45° 129 0.34 11.97 3.1 0.05 —35.42° 62.7 045
Social functioning -1491° 129 034 0.58 0.0 0.00 —15.49° 287 0.20
Vitality —10.74° 83 0.22 —8.27¢ 55 0.10 —2.47 1.0 0.01
General health perceptions ~ —9.20° 9.9  0.26 -17.98° 38.6 0.68 8.78° 123  0.09
“P < 0.001.
*P <0.01.
¢P < 0.05.

The vitality and bodily pain scales did not
distinguish these two groups.

Table 6 presents results for tests of valid-
ity in relation to the severity of psychiatric
disorder for patients within Group 3—symp-
tomatic depression versus more severe clini-
cal depression. As hypothesized, the mental
health scale was most valid in detecting
these differences, followed by scales mea-
suring role-emotional (RV = 0.43), social

TABLE 6.

functioning (RV = 0.32), and vitality (RV
= 0.31). The best physical health measures
(physical functioning, role-physical, bodily
pain, and general health perceptions) all had
RV estimates close to 0.

Summary of Results

Table 7 presents hypotheses for each scale
and summarizes RV estimates obtained

Summary of Clinical Validity Results for Groups Differing

in Severity of Psychiatric Condition

Symptomatic Clinical
Depression Depression Mean Relative
Scale N =56 N =97 Difference F Validity
Physical functioning 81.20 80.28 -0.92 0.07 0.00
(2.92) (1.97)
Role-physical 62.95 51.29 —11.66 3.16 0.06
(5.21) (3.97)
Bodily pain 64.71 62.48 -2.23 0.31 0.01
(3.25) (2.37)
Mental health 65.19 45.56 —19.63° 49.03° 1.00
(2.00) (1.96)
Role-emotional 58.93 30.24 —28.69° 21.10° 0.43
(5.50) (3.53)
Social functioning 74.78 58.63 -16.15° 15.64° 0.32
(3.10) (2.53)
Vitality 53.39 40.65 -12.74* 15.06° 0.31
(2.47) (2.05)
General health perceptions 59.95 56.74 -3.21 0.78 0.02
(2.78) (2.25)

“P < 0.001.
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those with a psychiatric condition. The
mental health scale was most valid, and
physical functioning least valid, in detecting
the incremental burden of psychiatric condi-
tions among those with serious medical con-
ditions.

The role-physical and role-emotional
scales showed strong convergent and dis-
criminant validity in relation to role disabili-
ties associated with medical versus psychiat-
ric disorders. In both psychometric and clin-
ical tests, each role functioning scale was
strongly related to one component (physical
or mental) and unrelated to the other compo-
nent. For both physical and mental health
dimensions, the social functioning scale
showed moderate to strong convergent va-
lidity across psychometric and clinical tests
but fairly poor discriminant validity. As hy-
pothesized, the vitality scale showed good
convergent validity for physical and mental
health effects in both psychometric and
clinical tests, but it has poor discriminant
validity.

Two exceptions in expected results from
psychometric and clinical validity tests are
apparent in Table 7. First, the bodily pain
scale showed strong convergent validity in
the physical-health factorial test as hypoth-
esized, but poor convergent validity in both
medical-severity clinical tests. Second, we
hypothesized moderate convergent validity
for the general health perceptions scale in
relation to both physical and mental compo-
nents of health. However, for both psycho-
metric and clinical criteria, it performed rela-
tively better than hypothesized in physical
health tests and relatively worse in mental
health tests.

Discussion

Well-accepted definitional standards®*-*

and empirical work to date'®'®?*?” have
identified physical and mental components
of health status. The SF-36 survey was con-
structed to provide a comprehensive assess-
ment of each of these dimensions." We used

SF-36: PSYCHOMETRIC AND CLINICAL TESTS

psychometric and clinical standards to as-
sess the validity of each SF-36 scale as a
measure of the physical or mental dimen-
sion of health status. Overall, results from
the psychometric and clinical tests of valid-
ity agreed with one another and converged
with study hypotheses. Thus, there is a good
basis for establishing guidelines for the in-
terpretation of score differences for each
scale as a measure of physical and/or men-
tal health effects and also specifying the size
of differences in each scale score that should
be considered large.

Our results indicate that the physical
functioning and mental health scales are rel-
atively pure and, therefore, their interpreta-
tion is unequivocal. These two scales, respec-
tively, measure the physical and mental di-
mensions of health and are most sensitive,
respectively, to the clinical manifestations of
medical and psychiatric conditions. There-
fore, when observed differences are found
on these scales, interpretation attributed to
physical or mental causes can be made with
a high degree of confidence. Unambiguous
interpretations of these scores were general-
izable both within and across various combi-
nations of the medical and psychiatric con-
ditions studied here. This information is im-
portant because little is known about the
validity of health status measures in patients
with both medical and psychiatric condi-
tions.?”

However, a comprehensive assessment of
health requires representation of more than
physical and mental functioning as defined
by these two scales. To be comprehensive,
an assessment should provide information
on limitations in engaging in normative roles
as a result of health problems. To capture
aspects of disability, role and social func-
tioning scales were included in the SF-36
survey. Observed differences on the role-
physical scale can be interpreted as role dis-
ability associated largely, but not entirely,
with physical health effects. Interpretation
of scores may be complicated somewhat
when psychiatric conditions are present (see
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incremental test of physical health). Differ-
ences in role-emotional scores can be inter-
preted with confidence as role disability as-
sociated with mental health problems. By
design, the social functioning scale con-
founds physical and mental health attribu-
tions. Accordingly, while the social func-
tioning scale appears most sensitive to social
disability associated with mental health
problems, it is moderately sensitive to the
burden of physical health problems as well.
Interpretation of social functioning scores is,
therefore, complex and observed differences
can not be confidently attributed to either
physical or mental health problems.

The vitality scale is a subjective measure
of general well-being. By design, it was in-
tended to tap both positive health states
(e.g., energy) as well as somatic expressions
of physical illness and psychological distress
(e.g., fatigue). As a result, the interpretation
of vitality scores was expected to be compli-
cated relative to both physical and mental
health dimensions, and this was confirmed
empirically in both psychometric and clini-
cal tests of validity.

The strong convergent validity of the
bodily pain scale in the psychometric test,
yet poor convergent validity in medical tests,
may be an artifact of the specific conditions
that were represented in the severe medical
group. The four medical conditions repre-
sented are not typically dominated by pain.
Consistent with this explanation, previous
studies have shown that the SF-36 severity
of bodily pain item was the most valid mea-
sure in group discriminations involving pa-
tients with arthritis and back problems.*
This issue warrants further study. Given the
weak to low-moderate associations between
the bodily pain scale and both psychometric
and clinical criteria for mental health, our
results suggest that differences in this scale
can be attributed largely to the physical di-
mension of health.

The relatively poor convergent validity
results for the general health perceptions
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scale in both psychometric and clinical tests
of the mental health component suggest that
this scale is most sensitive to the physical
health dimension. Further, RV estimates for
the general health perceptions scale tended
to be higher in clinical than in psychometric
tests of physical health. These differences in
results across psychometric and clinical tests
suggest this scale taps aspects of physical
health including but not limited to those rep-
resented in the physical functioning scale.
Consistent with this finding, previous re-
search has found measures of general health
perceptions to be highly sensitive to both se-
rious and minor physical symptoms, regard-
less of whether they are associated with
physical limitations or with disability.*’
Although the results of psychometric and
clinical tests were not identical, taken as a
whole they were very similar and provide a
basis for guidelines for interpreting each
scale. Both psychometric and clinical tests
provided consistent information about the
underlying nature of each scale—physical
and/or mental—as well as the degree to
which each scale measured that component
(pure versus complex). We achieved a
greater understanding of the validity of
score inferences, and the quality of those in-
ferences, by combining distinct approaches
to construct validation—assessment of con-
vergent and discriminant validity across psy-
chometric and clinical standards. These re-
sults underscore the usefulness of combin-
ing psychometric with clinical tests to better
understand the interpretation of measures.
An important lesson of this research is
that a multidimensional assessment of
health is necessary to achieve a comprehen-
sive understanding of the impact of disease
on health-related quality of life. Relatively
pure measures, such as the physical func-
tioning and mental health scales, are highly
sensitive to the psychometric and clinical cri-
teria studied here and permit unambiguous
interpretations. However, sole use of these
measures results in an incomplete assess-
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ment of health because they ignore varia-
tions in disability, personal evaluations of
health, and general well-being. Therefore,
despite the complexity of interpretation in-
herent in measures of role and social disabil-
ity, vitality, and perceptions of health, they
are essential qualities to measure to obtain a
synergistic and comprehensive assessment
of the burden of disease and/or treatment
on patients’ everyday functioning and well-
being.

Further, multidimensional assessments of
health are important because, unlike the
groups deliberately formed for validity tests
here, most patients have multiple coexisting
conditions, both physical and mental. For ex-
ample, medical comorbidity is common
among patients with both chronic medi-
cal**' and psychiatric** conditions, and
psychiatric comorbidity is common among
patients with medical conditions.*>** More-
over, given the extent of under-recogni-
tion of depressive disorders in primary
care,?*3* the prevalence of comorbid medi-
cal and psychiatric conditions may be
greater than previously reported. Results
from the incremental burden tests indicate
that scales that measure both physical and
mental dimensions may be most useful in
these circumstances. For example, the gen-
eral health perceptions scale was most valid
in detecting the combined effect of having
both a serious medical and psychiatric con-
dition relative to uncomplicated patients.
Analysis of a unidimensional measure will
not capture the range of effects disease and/
or treatment have on subjective states that
have social meaning for the patient and pos-
sibly clinical significance for the practi-
tioner.

One barrier to the meaningful use of gen-
eral health status measures in clinical prac-
tice and research is the lack of information
necessary to interpret scores.**” Our results
not only provide guidelines for interpreting
score differences in each scale but also pro-
vide guidelines for establishing the size of
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large score differences. Because clinically se-
vere groups were compared, results reported
here help to gauge the size of differences in
scores that should be considered very large.
These estimates apply only to the MOS SF-
36 scoring algorithms, which are docu-
mented elsewhere.*® For example, a differ-
ence of 23 points on the physical function-
ing scale (nearly one standard deviation)
reflects the impact of a complicated chronic
medical condition on everyday physical
functioning. A difference of 27 points on the
mental health scale (1.3 standard deviation
units) reflects the impact of serious depres-
sive symptoms. Pending further research,
the mean differences reported here are of-
fered as benchmarks for gauging very large
effect sizes for the SF-36 scales. While these
differences might appear to be so large as to
render measurement meaningless, physi-
cians greatly underestimate patient-reported
disabilities in physical and social function-
ing,**° and mental health differences of this
magnitude are routinely underdetected in
primary care.?#3#

Results from tests of validity based on
comparisons between groups known to
differ clinically have great potential in docu-
menting the sizes of small and large differ-
ences in general health scales as well as in
advancing understanding of the meaning of
those differences. Such tests should be ex-
tended to include more subtle disease-spe-
cific criteria to define the sizes of very small
score differences and tests of the convergent
and discriminant validity of scales in detect-
ing those differences. Tests based on small
and large clinical changes over time will also
advance understanding of how to use and
interpret general health scales. The results
reported here clearly indicate that the issue
is not as simple as whether or not a health
status scale is valid. At least for the SF-36
scales, validity for purposes of measuring
one dimension of health tends to go hand in
hand with poor validity for another. Thus,
in selecting measures of health status, prior-
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ity should be given to those proven to be
most relevant to the desired use and inter-
pretation.
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