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Introduction
In an era of escalating healthcare costs and
scarce resources, purchasers and providers of
SF 36 health survey
health care require information that will allow
patient populations.
Design-Postal questionnaire followed them to "estimate as best they can the relation
up, if necessary, by two reminders at two between medical interventions and health
week intervals. Retest questionnaires were outcomes."' Only then will they be able to
administered postally at two weeks in the achieve their stated goals of efficient and high
first study and at one week in the second quality medical care. The kind of information
systems required will need to incorporate
study.
Setting-Outpatient clinics and four measures of outcome that are valid; reliable;
training general practices in Grampian responsive to clinically significant changes in
region in the north east of Scotland health over time; and, above all, quick and easy
(study 1); a gastroenterology outpatient to administer in a routine clinical setting. Few
clinic in Aberdeen Royal Hospitals Trust outcome measures currently available for
(study 2).
routine use satisfy all these criteria.2
Patients-1787 patients presenting with
The short form 36 (SF 36) health survey
one of four conditions: low back pain,
questionnaire is a shortened version of a
menorrhagia, suspected peptic ulcer, and battery of 149 health status questions used in
varicose veins and identified between the RAND Corporation study of health
March and June 1991 (study 1) and 573 insurance in the United States3 4 and was
patients attending a gastroenterology developed as a potential tool for monitoring
clinic in April 1993.
patient outcomes in a busy clinical setting. The
Main measures-Assessment of internal questions were selected to produce a
consistency reliability with Cronbach's a questionnaire that could be completed in
coefficient and of test-retest reliability under 10 minutes while retaining the validwith the Pearson correlation coefficient ity and reliability of the longer parent
and confidence interval analysis.
questionnaire. The SF 36 questionnaire
Results-In study 1, 1317 of 1746 (75-4%) measures three aspects of health: functional
correctly identified patients entered the status, wellbeing, and overall evaluation of
study and in study 2, 549 of 573 (95-8%). health using eight separate scales (table 1). The
Both methods of assessing reliability responses to the questions on each scale are
produced similar results for most of summed to provide eight scores between 0 and
the SF 36 scales. The most conserva- 100. Because it is a general measure, the
tive estimates of reliability gave 95% questionnaire may be used to compare health
confidence intervals for an individual status both among patients with the same
patient's score difference ranging from condition and between patients with different
-19 to 19 for the scales measuring physical conditions. It may also be administered to
functioning and general health percep- general populations to see how a particular
tions, to -65 7 to 65 7 for the scale measuring role limitations attributable to
emotional problems. In a controlled Table 1 SF 36 health survey questionnaire scales
clinical trial with sample sizes of 65
No of
items
patients in each group, statistically significant differences of 20 points can be I Functional status
(a) Physical functioning
10
detected on all eight SF 36 scales.
2
(b) Social functioning
Conclusions-All eight scales of the SF 36
(c) Role limitations attributable to physical
4
problems
questionnaire show high reliability when
(d) Role limitations attributable to emotional
3
used to monitor health in groups of
problems
II
Wellbeing
patients, and at least four scales possess
(a) Mental health
5
adequate reliability for use in managing
(b) Energy and fatigue
4
Pain
(c)
2
individual patients. Further studies are III Overall evaluation of health
required to test the feasibility of
(a) General health perception
5
implementing the SF 36 and other
Total
35*
outcome measures in routine clinical
*The 36th question, which asks respondents to compare their
practice within the health service.
health now with that one year ago, is not included within these
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SF 36 health survey questionnaire: I. Reliability in
two patient based studies

Reliability of the SF 36 health survey questionnaire

Methods
SAMPLING AND DATA COLLECTION

Study 1
Between March and June 1991 we identified
patients in Grampian region presenting with
one of four common conditions: low back pain,
menorrhagia, suspected peptic ulcer, and
varicose veins. The patients were identified in
one of two ways: from all referral letters to
outpatient departments in Grampian and by
general practitioners from four large training
pracices in Grampian, these patients being
included only if the general practitioner did
not refer them to a specialist during
the recruitment period of the study. A
questionnaire including an anglicised version
of the SF 3616 questionnaire' and sociodemographic questions was sent to the patients in
general practice within two weeks of their
initial consultation and to the referred patients
before their first outpatient appointment.
Patients not wishing to take part in the study
were asked to return their questionnaire
uncompleted. Reminders were sent to nonresponders after two weeks and again after four
weeks. In order to assess test-retest reliability
a sample of patients returning a questionnaire
was sent a retest questionnaire after two weeks.
This included an additional question which
asked, "Since you last completed a questionnaire, would you say that your health has
improved, got worse, or stayed the same?"
Study 2
All patients attending the gastroenterology
outpatient clinic in Aberdeen Royal Hospitals
Trust during April 1993 were asked to
complete a similar questionnaire, containing
the SF 36 instrument, in the clinic waiting area
before seeing the doctor. In order to assess testretest reliability, a subsample of patients with
ulcerative colitis was sent a retest questionnaire
one week later, including three additional
questions asking whether their physical,
mental, or general health had improved, got
worse, or stayed the same since they had last

completed a questionnaire.
STATISTICAL ANALYSIS

We used two methods to assess reliability:
internal consistency and test-retest reliability.
Internal consistency was assessed using
Cronbach's a(,19 which measures the correlations between questions that make up a
scale at a single point in time. Alpha
coefficients were calculated for each of the
eight SF 36 scales based on responses to the
initial questionnaire. An ax coefficient
exceeding 0-5 is considered acceptable when
comparing groups of patients,20 although
coefficients exceeding 0-9 have been
recommended when making comparisons
between individual patients or assessing
change in scores in an individual patient over
time.2' 22 In order to demonstrate test-retest
reliability it is necessary to show consistency
between questionnaires for those patients
reporting no change in health. The difference
between the scores of these patients for both
questionnaires was calculated, and the
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condition causes health to depart from a
"healthy standard." Providing that the criteria
of validity, reliability, and responsiveness are
fully satisfied, the SF 36 questionnaire, as part
of a routine outcomes monitoring system, has
enermous potential for bringing about
improvements in health care. For example, in
the context of resource allocation, it may help
purchasers to make difficult rationing decisions
such that priority is given to those medical
conditions for which treatment is of proven
benefit (as in the Oregon experiment in the
United States5); it may facilitate audit of
clinical practice' and evaluation of new medical
interventions in clinical trials7; and it may
inform the process of clinical decision making
in managing individual patients by providing
immediate feedback on patient functioning
and wellbeing during the doctor-patient
consultation.8
Strong evidence for the clinical and psychometric validity of the SF 36 questionnaire in
patient populations was provided by two recent
studies in the United States9 10 and a study in
the United Kingdom." In the United
Kingdom study, for example, the SF 36 questionnaire was able to show appreciable differences in self reported health between the
general population and patients with four
common conditions." This included highly
significant differences for patients with varicose
veins, a condition for which treatment has been
accorded low priority by some purchasers of
health care in the United Kingdom.'2
Two approaches can be taken to test
reliability: internal consistency, where similar
questions within a scale are assessed for the
extent to which they are correlated with each
other and with the overall total score,'3 and
test-retest, where two measurements separated
by some interval of time are assessed for
differences. 13 Controversy exists over the
relative merits of both procedures.'3 '4 Testretest reliability has been put forward as the
more rigorous approach when the instrument
under investigation is to be used as an
evaluative measure to detect changes in health
status over time.'4 A major problem with
test-retest, however, is its tendency to
underestimate reliability if true change has
occurred'3 - that is, if patients actually get
worse or improve between measurements.
Although the internal consistency of the eight
SF 36 scales has been well documented in both
patient and general populations (C A
McHorney et al, unpublished data),8 115-18
only one study, which used a general
population sample, reported the test-retest
reliability.' If the SF 36 questionnaire is to be
used to assess changes in health status over
time its test-retest reliability should be
demonstrated in patient populations.
We report the results of two studies in which
both internal consistency and test-retest
reliability were assessed, the first in more than
1700 patients presenting with four common
conditions (low back pain, suspected peptic
ulcer, menorrhagia, and varicose veins) and the
second in a study of just over 570 patients
attending a gastroenterology outpatient clinic.
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patients."
To make a thorough comparison of the two
methods of assessing reliability the ax
coefficients could be used to construct 95%
confidence intervals of the differences. The
measurement of any patient's true score is a
random variable with a variance which is equal
to the product of the variance of the scores
and one minus the reliability coefficient.13
Therefore when two independent measurements are made for all patients who reported
no changes in their health, at two different
points in time, 95% confidence intervals of
their individual measurement differences could
be constructed using statistical first principle
analysis.23 The results of both methods of
reliability assessment and the limits of the
corresponding 95% confidence intervals for an
individual's SF 36 score differences are presented separately for the two study populations.

Finally, to illustrate how reliability affects
the precision of the SF 36 questionnaire - that
is, its statistical power to detect clinically
important differences in health status between
different groups of patients, sample size
estimates were calculated.24 Estimates of
sample sizes required to detect small to large
group differences in mean SF 36 scores, as
defined by Ware and colleagues,22 were
calculated for two kinds of study design: a
randomised controlled clinical trial with
comparisons between repeated SF 36
assessments over time and a before and after
comparison of SF 36 scores in a single patient
group.

Results
RESPONSE RATE

In study 1 a total of 1787 patients were
identified, 800 by their general practitioners
and 987 from referral letters, of whom 236
failed to respond and 193 refused to take part;
41 questionnaires were returned by the post
office. Thus 1317 of 1746 correctly identified
patients took part in the study, giving a final
response rate of 754%. Their ages ranged
from 16 to 86 years (mean 42-7 years), and 870
(66-1%) were female. Compared with those
returning a questionnaire, non-responders
were significantly younger (mean age 39-9

years; p < 0 01) but did not differ significantly
in terms of sex, clinical condition, or source. A
total of 775 retest questionnaires were posted
to patients. Of the 710 (91 60/0) returned
completed, 414 (58.30 o) reported no change in
health status since returning the previous

questionnaire.

In study 2, 573 patients were identified in
the clinic, of whom, 549 (95 8' /0) patients
returned a questionnaire. Their ages ranged
from 12 to 86 years (mean 48-1 years), and 344
(62 7%) were female. Retest questionnaires
were posted to 70 patients with ulcerative
colitis. Of the 63 (90%) returned completed,
48 (53%0) reported no change in physical,
mental, or general health since completing the
last questionnaire.
STATISTICAL ANALYSIS

In study 1 (the general practice and referred
patients) estimates of reliability ranged from
0-80 (social functioning) to 0-92 (physical
functioning), and from 0-66 (role limitations
attributable to emotional problems) to 0 93
(physical functioning) with the internal
consistency and test-retest methods respectively (table 2). The limits of the 950%0
confidence intervals for an individual patient's
SF 36 score differences ranged from +20 3
(physical functioning) to +45 2 (role
limitations - emotional problems) based on the
Cronbach's ax and from + 19 (physical
functioning and general health perceptions) to
+65 7 (role limitations - emotional problems)
using the standard deviation of score
differences from the test-rest analysis. The
highest discrepancy between the two methods
was in their reliability estimates for role
limitations attributable to physical problems
and role limitations attributable to emotional
problems.
In study 2 (the gastroenterology clinic
patients), correlation coefficients ranged from
0 80 (social functioning) to 0.93 (physical
functioning), and from 0 79 (role limitations
attributable to physical problems) to 0 94
(physical functioning) using the internal
consistency and test-retest methods respectively (table 3). The limits of the 95%
confidence intervals for an individual patient's
SF 36 score differences ranged from +20 7
(physical functioning) to + 41 1 (role
limitations - emotional problems) based on the
Cronbach's ca, and from + 12 0 (mental health)

Table 2 Internal consistency and test-retest reliability estimates for eight SF 36 scales in patients with low back pain,
and varicose veins
Scale

coefficient

Mean
SF 36

Standard
deviation

score

Physical functioning
Social functioning
Role limitations:
Physical
Emotional
Mentalhealth
Pain

Energy and fatigue

General health

Reliability estimates with test-retest method
(n = 414 niinimuni)

Reliability estimates with internal consistency method
an = 1286 minimum)
a

mnenonlhagia, u-spectedl pctic l/er,;

I mmts 9f 5f%
interval
conlfdcn;
t it divindul
SF 36
16sC

Limits of 95%
confidence interval
for individual
SF 36 score
difference

Pearson
correlation

coefficient

score
difference

0 93
0 80

0-96
0-94

9 71
16 01

31 38

0-76
0-66
081
0 82
0 84
0 88

4 91
1 57

29 06
33-52
11 55
1 557

+65 70

0-92
0-80

70 7
70 2

26 0
26-5

±20 3

0-89
0-86
0-86
0-86
0-86
0-83

43-6
57-6
65 1
50 3
47 0
62-9

43-1
43-6
199
26 8
21 8
22 5

+39-6
+45-2
+207
±27 7

+32 7

±22-6
±25-7

Mean
SF 36

-041
1-07
0-53
2-0

Standard
deviation of

differecL

di/f/erueLn

12907
9 71

1903

56 96

92264
30 52

23 66
19 03
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Scale

Physical functioning
Social functioning
Role limitations:
Physical
Emotional
Mental health
Pain
Energy and fatigue
General health

Reliability estimates with internal consistency method
(n = 544 minimum)

Reliability estimates with test-retest method
(n = 47 minimum)

a coefficient

Mean
SF 36
score

Standard
deviation

Limits of 95%
confidence interval
for individual
SF 36 score
difference

Pearson
correlation
coefficient

Mean
SF 36
score
difference

Standard
deviation of
difference

Limits of 95%
confidence interval
for individual
SF 36 score
difference

0-93
0-80

74-8
76-0

28-2
27-8

±20-7

+34-5

0-94
0-87

0-20
-0-16

8-86
12-35

± 17-36
±24-21

0-89
0-87
0-84
0-86
0-88
0-85

62-3
73-6
71-7
67-0
54-1
56-7

43-1
41-1
19-3
27-1
23-1
23-3

±38-7
±41-1
±21-4
±28-1
±22-2
±25-0

0-79
0-81
0-95
0-81
0-92
0-86

3-90
0.0
-0-15
-1-74
-1-04
-0-38

23-50
21-74
6-11
12-67
8-81
11-00

±46-06
±42-61
+11-97
+24-80

±17-23
±21-56

to 46- 1 (role limitations - physical problems) Discussion
using the standard deviation of score The internal consistency of the eight scales
differences from the test-retest analysis. The making up the SF 36 questionnaire has
highest discrepancy between the two methods been reported in at least six published
was in their reliability estimates for role papers.5 " '5-18 However, this form of reliability
limitations attributable to physical problems testing relies on a single administration of the
and for mental health.
questionnaire, which may lead to "an
Finally, the effect of different degrees of optimistic interpretation of the true reliability
reliability on study sample sizes required to of the test."'3 A formal assessment of SF 36
detect differences in mean SF 36 scores for two questionnaire test-retest reliability was retypes of study design was calculated. The ported in only one study,'6 in which resample size estimates required to detect small spondents were selected at random from two
to large differences for a randomised controlled general practitioner lists and thus represented
clinical trial with comparisons between the general population. In this paper we report
repeated SF 36 assessments over time are on a comprehensive assessment of SF 36
shown in table 4. To detect a large difference reliability in two patient based studies.
In both studies the estimates of reliability
of 20 points on all eight scales a sample size of
64 is required. The sample sizes required to based on internal consistency were remarkably
detect the same differences for a before and similar, and all were within the range
after study design, with a comparison of SF 36 of estimates reported elsewhere.5 '11'-18
scores in a single patient group are shown in Appreciable differences between the test-retest
table 5. To detect a large difference of 20 and internal consistency methods of
points on all eight scales a sample size of 22 is assessment were seen in study 1, but only for
the two role limitation scales (in favour of the
required.
internal consistency method), and in study 2
for the mental health scale (in favour of the
Table 4 Estimates of sample size required in each group to detect 2-20 point differences in
test-retest method). For example, the limits of
changes over time between two randomly selected patient groups
the 95%/o confidence intervals around an
individual patient's SF 36 score difference on
No of points difference
Scale
the
mental health scale in study 2 were twice
20
10
5
2
as wide when generated using internal
26
102
407
2544
Physical functioning
consistency compared with the test-retest
25
100
397
2478
Social functioning
limits. It is worth noting here that in study 2
Role limitations:
64
257
1026
6408
Physical
the time interval between administration of the
62
248
990
6185
Emotional
14
57
225
1405
questionnaire was only one week, and patients
Mental health
26
103
410
2563
Pain
were
included in the analysis only if they had
18
69
275
1714
Energy and fatigue
no change in physical, mental, or
19
73
291
1816
reported
health
General
In study 1 the interval between
health.
general
Estimates assume a = 0-05, two tailed test, power = 0-80, standard deviation and the most
was two weeks, and patients
administrations
conditions.
conservative estimates of reliability from the study of four common
were asked only whether their health had
Table 5 Estimates of sample size required to detect 2-20 point differences over time in one
patient group
No of points

Scale
Physical functioning
Social functioning
Role limitations:
Physical
Emotional
Mental health
Pain
Energy and fatigue
General health

difference

2

5

10

20

185
503

30

8
20

2
5

63
88
11
19
12
8

17
22
3
5
3
2

1656
2202
262
476
286
185

81
265

353
42
76

46
30

Estimates assume a = 0-05, two tailed test, power = 0-80, and estimates of standard deviation of
the difference taken from test-retest analysis in the study of four common conditions.

changed.
Despite the above mentioned differences
between the two methods of reliability

assessment, both methods produced similar
results for most of the SF 36 scales. However,
the accuracy of internal consistency estimates
are generally likely to be higher than that of the
test-retest method since, as in both of our
reported studies, estimates of internal
consistency are usually based on much larger
samples. Test-retest requires the administration of an additional questionnaire, and is
therefore usually undertaken on a smaller subsample of the main survey.
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In conclusion, for a measure of health status
and health outcome to be suitable for routine
use in the NHS in a wide variety of clinical
settings, it must provide information that is

valid, reliable, responsive to change, quick to
administer, and easy to collect. Our findings
suggest that the SF 36 questionnaire is reliable
enough to be used for monitoring health in
groups of patients, and at least four of its scales
possess adequate reliability for use in managing
individual patients. In the accompanying
article (p 186)26 we have also been able to show
that the SF 36 questionnaire is responsive to
consistency provides
approxlmation to the reliability if the test under clinical changes in health status over time.
investigation is either reasonably hom- When this evidence is considered together with
other published data on validity'1" 1 6 and
ogeneous, or of substantial length and not
an

accurate

speeded."25

Tables 4 and 5 were constructed from the
most conservative reliability estimates from
study 1. The findings in these tables indicate
that all eight SF 36 scales show very high levels
of reliability when used to monitor health
status and health outcome in groups of
patients, so that even with sample sizes of
around 65 patients in each group in a
controlled clinical trial for example, statistically
significant differences of 20 points can be
detected on all eight scales. With sample sizes
of only 30 patients in each group, statistically
significant differences of 20 points are
detectable on six of the eight scales. These data
may be used as a guide by those wishing to
estimate sample size for their studies, but other
design factors may also need to be taken into
account. If the SF 36 questionnaire is used to
assess health status and health outcome as part
of individual patient management however,
our findings suggest that some of the SF 36
scales are not reliable enough to be of practical
value. For instance, if a patient obtains a score
of 50 on the scale measuring role limitations
attributable to emotional problems, from the
results obtained in our two studies, that
patient's true score could be anywhere between
9-91, and 15-85, based on test-retest results
from studies 1 and 2 respectively. Individual
scores obtained on the scale measuring role
limitations attributable to physical problems
also have wide confidence intervals. However,
the reliability of scales measuring bodily pain
and social functioning is probably adequate for

important differences
between individual patients or between
sequential measurements on the same patient.
For example, if a patient with an arthritic hip
scored 10 on the SF 36 scale measuring bodily
pain, after hip replacement that patient would
need a score of over 36 or 31 (based on results
from studies 1 and 2 respectively) in order to
register a significant improvement at the
50 o level. The remaining scales - physical
functioning, mental health, energy or fatigue,
and general health - are sufficiently reliable to
be able to detect even smaller differences. The
same arthritic patient scoring 10 on the SF 36
physical functioning scale before surgery would
need to achieve a postoperative score of over
26 or 25 (based on studies 1 and 2 respectively)
to register a statistically significant improve-

detecting

ment at the

clinically

5%0 level.

reliability' 1

15 we believe it is sufficient to
conclude that the SF 36 questionnaire result
satisfies the requirements of a routine outcome
measure. Further studies are now required to
test the feasibility of implementing this and
other outcome measures in routine clinical
practice within the health service.
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