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Evidence for the sensitivity of the SF-36 health
status measure to inequalities in health: results
from the Oxford healthy lifestyles survey

Crispin Jenkinson, Richard Layte, Angela Coulter, Lucie Wright

Abstract
Objectives - The short form 36 (SF-36)
health questionnaire may not be ap-
propriate for population surveys assessing
health gain because of the low re-
sponsiveness (sensitivity to change) of do-
mains on the measure. An hypothesised
health gain of respondents in social class
V to that ofthose in social class I indicated
only marginal improvement in self re-
ported health. Subgroup analysis, how-
ever, showed that the SF-36 would indicate
dramatic changes if the health of social
class V could be improved to that of social
class I.
Design - Postal survey using a ques-
tionnaire booklet containing the SF-36 and
a number of other items concerned with
lifestyles and illness. A letter outlining the
purpose of the study was included.
Setting - The sample was drawn from
family health services authority (FHSA)
computerised registers for Berkshire,
Buckinghamshire, Northamptonshire, and
Oxfordshire.
Sample - The questionnaire was sent to
13 042 randomly selected subjects between
the ages of 17-65. Altogether 9332 (72%)
responded.
Outcome measures - Scores for the eight
dimensions of the SF-36.
Statistics - The sensitivity of the SF-36
was tested by hypothesising that the scores
of those in the bottom quartile of the SF-
36 scores in class V could be improved to
the level of the scores from the bottom
quartile of SF-36 scores in class I using
the effect size statistic.
Results - SF-36 scores for the population
at the 25th, 50th, and 75th centiles were
provided. Those who reported worse
health on each dimension of the SF-36 (ie
in the lowest 25% of scores) differ dra-
matically between social class I and V.
Large effect sizes were gained on all but
one dimension of the SF-36 when the
health of those in the bottom quartile of
the SF-36 scores in class V were hypo-
thesised to have improved to the level
of the scores from the bottom quartile of
SF-36 scores in class I.
Conclusions - Analysis of SF-36 data at a
population level is inappropriate; sub-
group analysis is more appropriate. The
data suggest that if it were possible to
improve the functioning and wellbeing of

those in worst health in class V to those
reporting the worst health in class I the
improvement would be dramatic. Fur-
thermore, differences between the classes
detected by the SF-36 are substantial and
more dramatic than might previously have
been imagined.

(J7 Epidemiol Community Health 1996;50:377-380)

A recent paper drew attention to the potential
limitations of health and lifestyle surveys which
include health status measures in the moni-
toring of population health over time.' In that
paper it was suggested that the short form
36 (SF-36) questionnaire might be useful for
detecting changes in health in homogenous
treatment groups but the variation in responses
in a general population might make it in-
adequate for assessing the impact of health
interventions directed at whole communities.
The sensitivity of the measure was evaluated
by hypothesising a dramatic change in health
whereby the health of those in social class V
could be improved, by some intervention, to
the level of those in social class I. Such an
improvement would seem dramatic, yet only
small to moderate changes were found on di-
mensions of the SF-36. This suggests that the
instrument would not be an appropriate meas-
ure of outcome for community wide inter-
ventions.

This paper supports this view, and suggests
that for analysis of SF-36 scores at a population
level to make any sense it is imperative that the
data are analysed at the level of subgroups.
The purpose of this paper, therefore, is to
demonstrate, using the same dataset as Zieb-
land,' that the SF-36 is sensitive to variations
in health between social classes and would
detect a change in health of those in social class
V to that of those in class I. However, this is
only possible if the data is broken down into
sub groups at which health care interventions
may be targeted, such as those reporting poor
health states, and in the lowest social classes
where inequalities in health are most marked.2 3

Methods
THE SF-36
The original development and validation of the
SF-36 has been described extensively in the
literature."'0 The instrument is a 36 item
questionnaire which measures eight multi-item
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dimensions: physical functioning (10 items),
social functioning (2 items), role limitations
due to physical problems (4 items), role lim-
itations due to emotional problems (3 items),
mental health (5 items), energy/vitality (4
items), pain (2 items), and general health per-
ception (5 items). There is a further unscaled
single item asking respondents about health
change over the past year. Minor modifications
to the wording of six items on the SF-36 were
made to make it acceptable in the British con-
text."
The results reported here are based upon

data gained from the Oxford healthy life sur-
vey.12 This was a postal survey in which the
SF-36 together with questions on lifestyle and
demographics were incorporated into a book-
let. A covering letter from the Oxford Uni-
versity Health Services Research Unit was sent
with the questionnaire. For those who did not
respond to the initial questionnaire, a reminder
letter was mailed approximately four to six
weeks later. If this elicited no response then
another questionnaire and covering letter were
sent.
The questionnaire booklet contained, in ad-

dition to the SF-36, questions on whether or
not the respondent had any long standing ill-
ness and had consulted a medical practitioner
in the last two weeks because of problems with
their own health.
The questionnaire booklet was mailed to

13 042 randomly selected subjects between the
ages of 18-65 from family health services
authority (FHSA) computerised registers for
Berkshire, Buckinghamshire, Northampton-
shire, and Oxfordshire.

ANALYSIS STRATEGY
We adopted a strategy similar to that suggested
by Ziebland for analysing cross sectional data.
Ziebland claims that in the absence of lon-
gitudinal data sets the ability of the SF-36 to
reflect health gain can be assessed from the
analysis of cross sectional surveys. She suggests
an analysis assuming that the health of social
class V could be improved to match that of
social class I using data from the Oxford healthy
liefstyles survey. This analysis strategy is fol-
lowed here. In this paper, the internal reliability
of the scales on the SF-36 is assessed separately
for the two social classes using the alpha stat-
istic.'3 Data for the eight dimensions of the SF-
36 are presented separately for classes V and I
in terms of descriptive statistics and 25th, 50th,
and 75th centile scores, and effect sizes. The
use of 25th, 50th, and 75th centile scores has
been recommended by the developers of the
measure as a more informative method of gain-
ing a sense of the distribution of scores than
group level descriptive statistics in the form
of means and SDs.' Effect sizes have been
advocated as statistically more useful than the
less discriminating criteria of statistical sig-
nificance for the measurement of change over
time.'""6 Floor and ceiling effects'7 (ie those
scoring at the top or bottom of the scale) are
also documented.

Table 1 Internal reliability (Cronbach's x) for those in
social classes V and I

Domain os scores for a scores for
social class V social class I

Physical function 0-91 (n= 236) 0-84 (n= 385)
Social function 0-74 (n=267) 0 79 (n=391)
Role - physical 0-9 (n= 258) 0-86 (n= 390)
Role - mental 0-83 (n=260) 0-72 (n=391)
Pain 0-84 (n=266) 0-73 (n=387)
Mental health 0-85 (n=258) 0-81 (n = 384)
Energy 0-85 (n=258) 0-86 (n=389)
Health perception 0-82 (n =255) 0 74 (n= 387)

Results
The questionnaire booklet achieved a response
rate of 72% (9332). Altogether 391 (4.2%)
respondents were coded as social class I and
267 (2.9%) were coded as social class V using
the standard occupational classification.'820
The social class composition of the sample has
been discussed in previous publications and
reflects the characteristics of the general popu-
lation when compared with 1991 population
estimates and the social class distribution in
the 1981 census. 12 21 The mean (SD) ages of
respondents were 40-6 (10-7) years (range 20-
64-7) for social class I and 43-2 (13-0) years
(range 18-6-64-7) for social class V. A total of
388 (99-2%) people in class I answered the
question on whether or not they had a chronic
illness and 116 (30-0%) claimed that they did.
Of the class V respondents, 263 (98-5%)
answered this question and 75 (28-08%) re-
ported having chronic illness. A x2 statistic
indicated that these differences were stat-
istically non-significant. However, while re-
porting of chronic illness was similar in both
social classes, use ofmedical services was higher
in social class V. Respondents were asked if
they had consulted a doctor on their own behalf
in the preceding two weeks. Three hundred
and ninety (99 7%) class I respondents
answered this question, 52 (13-3%) of whom
claimed to have consulted a doctor on their
own behalf in the preceding two weeks. Of
the 266 (99 6%) respondents in class V who
answered this question, 54 (20 4%) claimed to
have had such a recent medical consultation.
This difference was statistically significant (X2 =
5X67; df= 1; p<0 02).

Internal reliability of the SF-36 for the entire
sample in the Oxford study has been reported
previously.2' Table 1 provides data for the in-
ternal reliability of the measure for those in
social classes I and V. Internal reliability es-
timates were high. It has been suggested that
an a of 0 50 or above is acceptable,22 although
Nunnally recommends values of 0 70 and
above.23 All domains gained a value higher than
these recommended limits. While the results
would mediate against using the measure at
the individual level, the data are appropriate
for group level analysis and comparison, and
mirror those gained by the developers of the
instrument.24
Medians and quartiles for the questionnaire

were calculated for respondents in social classes
I and V (see tables 2 and 3). Most strikingly
at least a 10 point difference can be seen on
the 25th centile between the two social groups
for all dimensions except for the domains tap-
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Table 2 SF-36 scores at the 25th, 50th, and 75th centiles for those in social class I

Social class I (n = 384 min) 25th centile 50th centile 75th centile

Physical function 90 00 95 00 100
Social function 88-89 100 100
Role - physical 100 100 100
Role - mental 100 100 100
Pain 77-78 88-89 100
Mental health 68-00 80-00 88-00
Energy 55 00 65-00 80-00
Health perception 67-00 77-00 87-00

Table 3 SF-36 scores at the 25th, 50th, and 75th centiles for those in social class V

Social class V (n = 236 min) 25th centile 50th centile 75th centile

Physical function 80-00 95-00 100
Social function 77-78 100 100
Role - physical 75-00 100 100
Role - mental 100 100 100
Pain 66-67 100 100
Mental health 60-00 72-00 88-00
Energy 45-00 60-00 75-00
Health perception 57-00 72-00 87-00

Table 4 Deycriptive statistics for social classes V and Ifor all dimensions on the SF-36
questionnaire together with effect sizes for these data and those reported by Ziebland (see
text). Values, mean (SD), 95% confidence intervals, and number

Social class V Social class I Effect size Effect size
reported by
Ziebland

Physical function 58-0 (21-4) 80-1 (15-5) 1-03 0-42
(52-9-63-1) (77-1-83-1)
n=71 n= 103

Social function 56-2 (20 8) 74-6 (19-8) 0-88 0-25
(514-61 0) (71-3-77-9)
n=76 n= 138

Role - physical 41-4 (29-3) 82-8 (33 0) 1-41 0-22
(343-48-5) (78 8-86 8)
n=67 n=258

Role - mental 79 7 (34-5) 87-3 (26-5) 0-22 0-21
(75-5-83-9) (84 7-89 9)
n=260 n=391

Pain 49-3 (16-1) 66-5 (16-4) 1-07 0-29
(45 8-52 8) (63 3-69 7)
n=85 n= 102

Mental health 45-8 (15-9) 56-2 (10-5) 0-65 0-25
(42- 1-49-5) (54-1-58-3)
n=72 n= 100

Energy 32-8 (10-6) 41-2 (13-1) 0 79 0-41
(30 3-35-3) (389-43 3)
n=71 n=122

Health perception 42-3 (14-4) 53 0 (14-2) 0 74 0-23
(383-45-8) (50 4-55 6)
n=69 n=114

Table 5 Floor and ceiling effects on the eight dimensions of the SF-36, together with the
number completing all items on the dimensions

Class V Class I

% floor % ceiling No % floor % ceiling No

Physical function 0 7 31-5 236 0 3 48-1 385
Social function 0-4 55-4 260 0-3 64-7 391
Role - physical 9-7 71-2 258 4-1 82-6 390
Role - mental 10.9 67-8 267 3-8 77-7 391
Pain 0-7 34-5 267 0-5 46-3 387
Mental health 0-7 3 0 258 0 2-8 384
Energy 0 4 1.9 258 0 5 0 3 389
Health perception 0 4 5-6 255 0 5-6 387

ping "role limitations due to mental health
problems" and "mental health".

Table 4 documents descriptive statistics for
social classes V and I for the eight dimensions
of the SF-36. Assuming an intervention could
improve the health status of class V to class I,
effect sizes have been calculated to indicate the
extent of such an improvement. An effect size
of 1 00 is equivalent to a change of 1 SD in
the sample. As a bench mark for assessing
the relative magnitude of a change, Cohen25
identified an effect size of 0-20 as small, one

of 0 50 as moderate, and one of 0-80 as large.
For all dimensions except role limitations due
to mental health large effect sizes were gained.
These are far greater than those calculated by
Ziebland' (see also table 4) for the entire sample
of respondents in class I compared to those in
class V.

Floor and ceiling effects were explored (see
table 5). It is worthy ofnote that a large number
of both groups score at the ceiling (ie claim
perfect health) for the dimensions of physical
functioning, social functioning, role limitations
due to physical problems, role limitations due
to mental health problems, and pain. None-
theless social class I gains a greater percentage
ofrespondents reporting perfect health on these
particular domains. Furthermore, the apparent
equity of role limitations due to mental health
problems between the two classes is dispelled
with this data. Some 3-8% of social class I fall
at the floor while 109% fall at the floor in class
V.

Discussion
Social class differences in self perceived health
are wide and the SF-36 is capable of detecting
the differences. However, these differences are
most dramatic for those reporting worst health
in the different social classes. Thus, the health
of the most unwell in class V is substantially
worse than the health of the most unwell in
class I.
A number of important issues must be borne

in mind by potential users of the measure.
Firstly, it is, as Ziebland' remarks, difficult
to ascertain the impact of interventions at a
population level using the SF-36.1 Any changes
are likely to appear small in a heterogeneous
sample. However, we have suggested a way
that may enable researchers to gain better in-
sight into changing patterns of health, notably
by analysing those who fall into or onto the
lowest quartile score on each dimension of the
measure. Nonetheless, while this may provide
further evidence for persisting inequalities, it
remains unlikely that such data will be of use in
any considered attempts to assess what specific
health needs are not being addressed. Fur-
thermore, even if the health of those in the
lowest social classes improved over time, it
remains difficult to ascertain whether the im-
pact ofany particular interventions caused such
improvements.
We agree with those writers who claim that

health status scores at a population level pro-
vide too obscure a clue to the exact nature
of unmet health care needs and should not,
therefore, be used in purchasing decisions.'26
However, this paper does support the con-
tinued use of measures such as the SF-36 in
the monitoring of the health of populations.
While such data cannot inform us about the
specific health needs of any given population
sample, it can provide vital information on the
self perceived health of the population. This
can be used to support other evidence of in-
equalities in health and, broken down by re-
gions or districts, may provide data on pockets
of particular unmet health needs; further evi-
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dence will then be needed to determine what
the exact needs of given areas actually are.
Information from surveys including the SF-36
will be a useful aid to uncovering the extent
of the symptom iceberg2728 and, furthermore,
highlight geographical and regional differences
in health status.29
Some caution may be required when in-

terpreting scores. There is evidence of ceiling
effects on the SF-36. A previous measure, the
Nottingham health profile,303' has been cri-
ticised as being too insensitive to lower levels
of ill health32 and the SF-36 has been cham-
pioned as not suffering from this limitation."
Certain dimensions seem to be prone to high
levels of perfect scores. It is, therefore, possible
that the picture of health provided by some
dimensions is somewhat more positive than is
really the case. If researchers wish to gain a
more sensitive picture of the impact of ill health
upon role functioning and social wellbeing it
may be necessary to augment the SF-36 with
other measures designed to evaluate these
specific domains such as the RAND social
activities questionnaire33 and the "work di-
mension" of the sickness impact profile34 or
functional limitation profile.35 A number of
texts are available which review the most
commonly used measures3637 while a com-
prehensive bibliography of available measures
is documented regularly in academic journals.38

In conclusion, we argue that the SF-36 is an
appropriate indicator of ill health in populations
which is sensitive to social class variations, and,
we suggest, would be able to detect changes in
health over time. However, interpretation of
the meaning of these differences is not un-
problematic and, subsequently, such data are
of only limited use in planning health care
strategies. While the SF-36 can be used to
provide a picture of health inequalities, more
detailed information will be required to deter-
mine the exact nature of unmet health care
needs.
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