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Prospective versus retrospective measurement of
change in health status: a community based
study in Geneva, Switzerland

Thomas V Perneger, Jean-Franqois Etter, Andre Rougemont

Abstract
Study objectives-To compare prospective
and retrospective measurements ofchange
in health status.
Design-Health status was measured
using a French language version of the
short form 36 (SF-36) health survey on
two occasions one year apart-in 1992 and
1993. Differences in SF-36 scores meas-
ured prospectively were compared with
the patients' single item retrospective
evaluation of change in health (transition
item).
Setting-This was a community based
study among members of two health in-
surance plans in Geneva, Switzerland.
Participants-Altogether 831 young adults
(mean age 30 years at baseline).
Main results-Health status remained
stable on average during the study period.
The retrospective rating correlated well
with changes in health measured pro-
spectively: those who said in 1993 that their
current health was "much worse" than in
1992 experienced an average decrease of
1.06 SD on the eight SF-36 scales, while
those who said that their health was "much
better" recorded an average improve-
ment of0.43 SD. The associations between
prospective and retrospective assessments
of change were approximately linear for
all scales but physical functioning. The
transition item also discriminated between
time periods: transition reported for
1991-92 did not correlate with changes re-
corded for 1992-93. Relative validity ana-
lyses indicated that the transition item was
better suited to capture changes in general
health than changes in purely physical or
mental aspects of health.
Conclusions-The concordance between
retrospective and prospective measures of
change in health suggests that both are
sensitive, to some extent, to true changes
in health status. Using both types of as-
sessment may improve the reliability of
measurements of change.

(J Epidemiol Community Health 1997;51:320-325)

Generic health questionnaires are potentially
valuable tools for assessing the effectiveness of
health services in the community. The SF-36
health survey (SF-36)'-3 has been recom-
mended for such use.45 To provide useful feed-
back, an indicator must be able to detect change
over time,68 but until now, the sensitivity to

change of the SF-36 has been examined only
in studies of treatments likely to induce large
improvements in physical functioning, such as
total knee9 or hip'01' replacement. The re-
sponsiveness of the SF-36 in community based
settings is unknown.
The SF-36 includes 35 items that measure

eight dimensions of health and one retro-
spective transition item: "Compared to one year
ago, how would you rate your health in general
now?" Possible answers are: "Much better now
than one year ago," "Somewhat better ...,"
"About the same ...," "Somewhat worse
and "Much worse ..." The validity of the
health transition item has not been closely
examined. 12

In the course of a prospective study com-
paring two health insurance plans, we ad-
ministered a French language version of SF-
36 on two occasions, one year apart, to a cohort
of young adults. In this paper, we describe
changes in SF-36 health dimension scores ob-
served in a fairly healthy population, examine
the properties of the retrospective transition
item, and compare retrospective and pro-
spective assessments of change in health.

Methods
STUDY SETTING AND DATA COLLECTION
This analysis was conducted as part of a con-
trolled prospective study of the impact of a
new, university sponsored managed care or-
ganisation on the use of health services, health
status, and satisfaction with care.'3 Randomly
selected members (n = 1235) of the managed
care plan and of the control indemnity in-
surance plan who were French speaking res-
idents of Geneva, Switzerland and were aged
18-44 years were sent a mailed survey in No-
vember 1992, and 1007 (82%) participated.
In November 1993, 959 (95%) of the 1992
respondents still lived in Geneva and were
contacted for a follow up survey. A total of 851
(89%) of them responded for a second time.
Twenty persons were eliminated because of a
discrepancy in age or sex; the remaining 831
respondents (87% of eligible persons) con-
stitute the sample used in this report.

Respondents and non-respondents to the fol-
low up survey were similar in terms of age, sex,
and baseline health status. The mean (SD) age
of the respondents was 30 (5.7) years at the
time of the baseline survey, 444 (53%) were
women, 438 (53%) were university students,
and 609 (73%) worked either part time or full
time.
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Measurement of health status change

Table 1 Scores for eight dimensions of health measured one year apart using the MOS 36-item short form health survey
(French version) in 831 young adults, Geneva, Switzerland, 1992 and 1993

Mean (SD) Intraclass Internal
No. with both Mean (SD) Mean (SD) change between correlation consistency
measurements score in 92 score in 93 1992/93 coefficient coefficient*

Physical functioning 819 91.5 (17.5) 90.9 (17.8) -0.6 (16.7) 0.54 0.92
Role-physical 812 87.0 (27.1) 85.8 (29.5) -1.2 (33.7) 0.28 0.84
Bodily pain 822 78.8 (22.9) 77.6 (22.8) -1.3 (23.9) 0.45 0.78
General health 799 77.0 (17.8) 76.1 (18.8) -0.8 (13.9) 0.70 0.77
Vitality 814 65.2 (17.2) 65.1 (17.4) -0.0 (16.2) 0.56 0.81
Social functioning 824 84.1 (20.4) 83.7 (21.3) -0.5 (22.6) 0.41 0.77
Role emotional 812 77.0 (34.2) 79.2 (34.2) +2.2 (38.2) 0.37 0.76
Mental health 815 69.3 (18.3) 69.2 (17.9) -0.0 (16.2) 0.60 0.86

*Cronbach a, from 1992 survey'4

HEALTH STATUS MEASUREMENT INSTRUMENT
A translated version of the SF-36 was used to
measure eight dimensions ofhealth. Each scale
score lies between 0 (worst possible health)
and 100 (best possible health). One item refers
to perceived change in health over the past
year. The translation into French and the prop-
erties of the translated instrument have been
reported on elsewhere.'4 Completion rates, re-
liability coefficients, and tests of validity were
similar to those reported for the original Amer-
ican version. "3The wording of several items of
this version differs from the French translation
produced by the international quality of life
assessment project,'5 which was not available
when this study was conducted.

ASSESSMENT OF CHANGE IN EIGHT DIMENSIONS
OF HEALTH
For each dimension of health status, we ex-
amined the distributions of score differences
between 1992 and 1993, and computed the
intraclass correlation coefficient'6 for each scale
using ANOVA models. This "test-retest" cor-
relation with a one year interval between meas-
urements reflects both test-retest reliability and
actual changes in health status over the period
of observation. This analysis was repeated in a
subset of participants who reported that their
health had not changed during the year of
study-ie the most stable group. Scale re-
liabilities were estimated by Cronbach a co-
efficients."

PROPERTIES OF HEALTH TRANSITION RATINGS
We examined the distribution of responses to
the transition item, hypothesising that in a
steady state population, the proportion of re-

spondents stating that their health status is
"better" and "worse" than last year should
be about the same. A skewed distribution of
responses would indicate either bias in health
transition ratings or lack of a steady state.
Then, we examined the association between

health transition and current health (general
health scale). We hypothesised that self per-
ceived improvement in health should be mod-
erately correlated with higher values of current
health status, but that each rating of change
("same", "better", "worse") should be ob-
served over a wide range of current health
status scores. Box plots'8 were used to examine
the distributions of current health scores.

CONCORDANCE BETWEEN PROSPECTIVE AND
RETROSPECTIVE MEASURES OF CHANGE
The 1992-93 differences in the eight health
status scores were examined across retro-
spective health transition ratings. The sensi-
tivity of each scale to change defined by each
transition rating was assessed using the re-
sponsiveness index,619 given by the ratio of the
average change to the standard deviation (SD)
of difference scores observed in stable subjects
(those who reported their current health to be
"about the same" as one year ago).
To assess the ability of retrospective rating

to discriminate between specific time periods,
we compared the 1992-93 difference forgeneral
health to the transition rating given in 1993 (in
this case, we expected a positive correlation)
and to the transition rating given in 1992 (in
that case, we expected little or no correlation).
Using means of the eight scale-specific re-

sponsiveness indices as the reference, we tested
the hypothesis that transition ratings were on an
interval scale-ie, that the difference between
"much worse" and "somewhat worse" is the
same as the difference between "somewhat
worse" and "about the same". Interval scaling
is a prerequisite for all basic arithmetic op-
erations. 7

Last, we assessed the relative validity'20 of
the eight prospective measurements of change
in explaining retrospective ratings of health
status change. For each scale, a simple linear
regression model of retrospective ratings
(coded 1 through 5) on prospectively measured
differences was computed. The variation in
retrospective ratings explained by each scale
was estimated by the squared t statistic from
each linear slope estimate. Relative validity was
expressed as a ratio of variance explained by a

KEY POINTS
* Associations between prospective and
retrospective measurements ofhealth status,
by means of the SF-36 questionnaire were
approximately linear and specific for a given
time period.
* Construct validity is shown for both pro-
spective and retrospective measurements of
change in health status using the SF-36 in
a general population cohort.
* Sensitivity to change of current in-
struments could be improved by dimension
specific items about self perceived change.
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given scale to the variance explained by the
best scale. To examine the importance of the
assumption of linearity for the relationship be-
tween retrospective and prospective measures,
we replicated this analysis using polychotomous
logistic regression models,2' in which retro-
spective transition ratings were coded as 5
discrete responses, and computed relative va-
lidity from likelihood ratio statistics. To allow
direct comparisons between scales, all tests of
relative validity were conducted on a subsample
of 775 observations without missing values.

Results
PROSPECTIVE CHANGE IN EIGHT DIMENSIONS OF
HEALTH STATUS
Most of the 831 respondents provided suffi-
cient data (ie, a half or more of items for each
scale) to compute baseline (1992) and follow
up (1993) scores for the eight dimensions of
health (table 1); 775 (93%) participants had
no missing values. Mean scores were similar in
1992 and 1993; differences ranged from -0.8
to + 2.2 on a 0-100 scale, and none was stat-
istically significant. The intraclass correlation
coefficient between measurements made one
year apart was highest (0.70) for general health
and lowest (0.28) for role-physical. For each
scale, the intraclass correlation coefficient (test-
retest) was lower than the corresponding Cron-
bach oa coefficient, which estimates scale
reliability from the internal consistency of its
items. Among those who stated in 1993 that
their health status was about the same as one
year earlier, health status remained stable, just
as in the whole sample, and intraclass cor-
relation coefficients were similar (data not
shown).

-60
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Much worse

0

About the same

Somewhat worse Somewhat betti

Health in 1992 v 1991

Figure 1 Box plots of current general health scores for five retrospective,
ratings for the past year, measured using the short form 36 (SF-36) heal
(French version) in 809 young adults in Geneva, Switzerland, 1993. Ti
horizontal line represents the median, the bottom and top of the box repre
third quartiles, respectively, and the vertical lines and single data points r
dispersion of more extreme values.

RETROSPECTIVE TRANSITION RATING

In 1993, 64 participants (7.7%) rated their
Much better current health as "much better", 130 (15.6%)

er as "somewhat better", 549 (66.1%) as "the

same as", 70 (8.4%) as "somewhat worse",
and 8 (1.0%) as "much worse" than one year

health transition ago. Ten 10 (1.2%) did not respond. Women
!th survey gave slightly higher transition ratings (mean
he thicker 3.26 on scale from 1 to 5) than men (mean
,sent the first and
represent the 3.15, p = 0.02). Transition ratings did not differ

by age group, income category, or employment
status (working versus student).

Table 2 Average change in eight dimensions of health measured one year apart using the short form 36 health survey
(French version) in 831 young adults, forfive retrospective health transition ratings, Geneva, Switzerland, 1992 and 1993

"Compared to one year ago, how would you rate your health in
general now?" p valuet

Much Somewhat About Somewhat Much Between group Linear Deviation
worse worse the same better better differences trend from linearity

Physical functioning -16.2** -4.6* 0.1 -0.2 -0.9 0.02 0.13 0.02
Role-physical -35.7** -11.8* -1.6 0.1 15.3** <0.001 <0.001 0.12
Bodily pain -20.3* -9.9** -1.4 -0.0 8.2** 0.001 <0.001 0.25
General health -21.9*** -10.1 *** -0.8 0.6 8.0*** <0.001 <0.001 0.002
Vitality -14.2* -5.0* -1.0 1.7 11.1*** <0.001 <0.001 0.23
Social functioning -23.2* -7.0 -1.5 3.8* 8.2** <0.001 <0.001 0.62
Role-emotional -33.3* -0.0 0.4 9.5* 8.3 0.009 0.004 0.17
Mental health -8.4 -2.7 -0.9 1.5 8.2*** 0.001 <0.001 0.48

Difference with middle category ("about the same"):
*0.05>p.0.01; **0.01>p20.001; ***p<0.001.
t From one way ANOVA.
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Table 3 Responsiveness index* of the eight dimensions of health measured one year
apart using the short form 36 health survey (French version) in 831 young adults, for
five retrospective health transition ratings, Geneva, Switzerland, 1992 and 1993

"Compared with one year ago, how would you rate your healti
general now?"

Much Somewhat About Somewhat Much
worse worse the same better better

Physical functioning (RF) -1.01 -0.28 0.00 -0.01 -0.01
Role-physical (RP) -1.25 -0.41 -0.05 0.00 0.5
Bodily pain (BP) -0.86 -0.42 -0.06 0.00 0.3
General health (GH) -1.71 -0.79 -0.06 0.05 0.6
Vitality (VT) -0.98 -0.35 -0.07 0.12 0.7'
Social functioning (SF) -1.13 -0.34 -0.07 0.18 0.4
Role-emotional (RE) -0.96 -0.00 0.01 0.27 0.2
Mental health (MH) -0.55 -0.18 -0.06 0.10 0.5
Average responsivenesst -1.06 -0.35 -0.04 0.09 0.4
Empirical score* 1.0 2.9 3.7 4.1 5.0

* Ratio of average change in group to the between-subject variability of difference scores in
group that rated current health to be "about the same" (SDs were: PF: 16.1, RP: 28.7,
23.5, GH: 12.8, VT: 14.5, SF: 20.6, RE: 34.7, MH: 15.4).
t Simple mean of eight independent indices of responsiveness.
t Lowest (1.0) and highest (5.0) scores arbitrary; other scores proportional to average
sponsiveness.
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Figure 2 Box-plots of differences in general health scores between 1992 and 1991 for
retrospective health transition ratings made in 1993 (upper panel) and 1992 (lower
panel), measured using the short form 36 health survey (French version) in 792 young
adults in Geneva, Switzerland, 1992 and 1993.

Table 4 Relative validity in explaining retrospective ratings of health transition, for
differences in eight dimensions of health measured prospectively one year apart using the
short forn 36 health survey (French version) in 775 young adults, Geneva, Switzerla,
1992 and 1993

t statistic* Relative validity Rank

Physical functioning 1.0 2 8
Role-physical 5.5 49 3
Bodily pain 4.4 32 5
General health 7.8 100 1
Vitality 6.2 64 2
Social functioning 5.2 44 4
Role-motional 3.1 16 7
Mental health 4.1 27 6
* From linear regression model of retrospective health transition (coded as a continuous varia
1-5) on prospectively measured change.
tRatio of squared t statistics, in % with "general health" as reference.

*i in

;5

lower general health scores (73.7) than those
who reported no change (p = 0.004 for a com-
parison of these two groups), while those who
reported "much better" health had the highest
scores (81.4). The range ofgeneral health scores
was wide for each transition rating (fig 1).

;5 PROSPECTIVE VERSUS RETROSPECTIVE
'3 MEASUREMENT OF HEALTH TRANSITION

07 Prospectively measured changes were sig-
'4 nificantly associated with retrospective ratings

for seven of the eight scales (table 2). The
exception was physical functioning, for which
the association appeared to be non-linear and

BP: was less statistically significant. Prospectively
measured changes were generally similar in

re- persons who rated their current health as
"about the same" and "somewhat better";
nevertheless, deviations from linearity were not
statistically significant, except for physicalfunc-
tioning and general health.

Responsiveness indices (crude change scores
divided by the SD of change scores in persons
who reported current health to be "about the
same" as last year) were ordered in a logical
fashion (table 3). On average, a transition rating
of "much worse" corresponded to a re-
sponsiveness index of -1 SD, and "much bet-
ter" corresponded to a responsiveness index of
+ 0.5 SD. The range of responsiveness indices
between extreme transition ratings was largest
for general health, and narrowest for purely
physical or mental dimensions of health. Em-
pirically, using means of responsiveness indices
as the reference, the optimal scoring of the five
transition ratings would be 1.0, 2.9, 3.7, 4.1,
and 5.0. Thus the assumption ofinterval scaling
did not exactly fit the data. In particular, the
interval between "about the same" and "some-
what better" was narrower than expected.

Respondents discriminated correctly be-
tween time periods (fig 2). The change in
general health, measured prospectively between
1992 and 1993, was strongly associated with
retrospective transition ratings covering that
period (linear trend, p<0.001), but not with
transition ratings covering the previous year
(p= 0.13).
The relative validity of prospective meas-

nd urements in explaining variation in retro-
spective transition ratings was examined using

- linear regression models (table 4). Changes in
- general health were best at predicting retro-

spective ratings, while changes in physicalfunc-
tioning were worst. In general, scales which
measured purely physical or mental aspects of
health explained less variation in retrospective
ratings than did scales reflecting global aspects

- of health, such as general health or vitality.
ble Relative validity results from polychotomous

logistic regression models were similar (not
shown).

Current general health scores were pro-

gressively higher in persons who rated their
current health to be "much worse" (mean
31.6), "somewhat worse" (56.9), and "the
same" (79.0) as a year ago. Respondents who
rated their health as "somewhat better" had

Discussion
This study compared prospective and retro-
spective measurements of change in health ob-
tained using the SF-36 in a general population.
Results indicate substantial agreement between

Co
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these two approaches to the measurement of
change. The agreement was not perfect, be-
cause neither measure is perfectly reliable, and
because the retrospective assessment depends
on the respondent's recall. Nonetheless, re-

spondents' recall was generally consistent with
changes in health status measured pro-

spectively. Conversely, measurement of SF-36
scores one year apart was able to discern av-

erage differences in health that were perceptible
to respondents after the fact. Thus both meas-

ures were responsive to some extent, which is an
important aspect of an instrument's validity.23

Health status scores remained unchanged
on average during follow up, but individual
measurements taken one year apart were only
moderately correlated. Test-retest differences
arise from both random measurement errors

and true differences in health status. Therefore
a low test-retest correlation may be interpreted
as evidence of low reliability, high re-

sponsiveness (especially when the time elapsed
between measurements is long), or both. The
contribution ofresponsiveness can be indirectly
deduced from the comparison of internal con-

sistency coefficients and test-retest coefficients.
The two estimates of reliability should be equal
if the instrument is insensitive to change24;
the fact that test-retest coefficients were lower
suggests that differences in SF-36 scores cap-

tured some true changes in health status.
Responses to the transition item were pos-

itively skewed: more people reported an im-
provement in health than a deterioration,
despite stable health status in the whole cohort.
A similar finding has been reported by others.'2
The most likely explanation is response bias,
attributable either to the social desirability of
doing better or to the response format, which
may favour the first response options. The
transition rating was also related to current
health status: those who rated their current

health as "much worse" than last year had
considerably lower general health scores than
persons who rated their current health as

"much better". The association was not linear:
the high general health scores in persons whose
health remained "about the same" can probably
be attributed to the absence of significant health
problems in most of our participants.
The central finding of this study is that trans-

ition ratings correlated abo'ut as expected with
differences in prospective measurements. This
correlation was specific for the time period
under consideration. Using the transition item
as the criterion of change, responsiveness in-
dices were larger for general health than for any
other SF-36 scale. Changes in general health
had also the largest relative ability to explain
variability in the transition item. This result is
logical, because the transition item is worded in

general terms, without referring to any specific
aspect of health. In contrast, changes in physical
functioning correlated rather poorly with health
transition, perhaps due to the generally ex-

cellent physical health of our participants. If
change in specific aspects ofhealth is a concern,
it may prove useful to supplement the SF-36
with dimension-specific transition items such
as, "Compared with your physical health one

year ago, how would you rate your physical
health now?" Such transition ratings have been
used previously.25 Interestingly, our result sug-
gests that when general health status in an
unselected population is of concern, generic
health status instruments may be more re-
sponsive than more specific scales. Conversely,
in patients with selected health problems such
as benign prostatic hyperplasia,26 lumbar spinal
stenosis," or cataracts,28 condition-specific in-
struments are the more responsive to change.
The five response modalities ofthe transition

item were ordered on an ordinal scale, but
the intervals between responses were unequal.
Intervals, as reflected by prospective as-
sessments, were greater for negative than for
positive transitions, and transition ratings of
"about the same" and "somewhat better" were
both consistent with no change in health. The
latter finding may reflect the social desirability
of "doing better" even when no substantial
change in health has occurred. For instance,
patients tend to be optimistic in retrospective
assessments of health status improvement after
surgery.29 In our study, SF-36 scales were better
at detecting self reported deteriorations in health
than self reported improvements. A "ceiling phe-
nomenon" may have contributed to this result:
when baseline health status is very good, further
improvements must be difficult to detect. A
greater ability to detect declines in health was
also reported in two other studies which used
other instruments.1230 If an instrument's re-
sponsiveness depends on the direction of
change, collapsing positive and negative
changes when assessing responsiveness3' may
be unwise.

In this analysis, we used one of several avail-
able measures of sensitivity to change.32 All are
standardised score differences, which vary in the
manner of standardisation. The "effect size" is
the crude difference between baseline and fol-
low up scores divided by the SD of baseline
scores.33 This measure reflects the composition
of the population under study: an instrument
will appear to be more responsive in a homo-
geneous population than in a population in
which health states differ at baseline. The
"standardised response mean" is the crude
difference divided by the standard deviation
of differences between baseline and follow up
scores."13 It depends on the heterogeneity of
changes in health: an instrument will appear
more responsive when everybody changes in
the same way than when some individuals get
worse and others get better. The "re-
sponsiveness index" is the crude difference di-
vided by the SD of differences between baseline
and follow up scores in stable individuals, iden-
tified by independent means.6 "1 This measure,
which we used in this study, is most in-
dependent of population characteristics, but it
requires an independent means of identifying
stable individuals. This leads to a somewhat
circular argument, since if we could assess
stability in a valid and reliable way, we would
not need another instrument to measure
change. We used the transition item to select
the "stable" group, but because a single item
measure is necessarily unreliable, our "stable"
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group may have been in fact quite het-
erogenous. Consequently our estimates of re-
sponsiveness likely underestimate true values.
Most studies report responsiveness indices

for a "clinically meaningful" change in
health.6"9 What is clinically meaningful is de-
termined by the researcher. We used the re-

spondents' own assessment of change as a
criterion of responsiveness of the SF-36 scales,
thus letting the respondent decide what is
meaningful. Therefore five responsiveness in-
dices are provided for each SF-36 scale, one

per transition rating. Others have relied on

respondents' opinions (although not on a direct
appreciation of change in health) to assess the
clinical importance of changes in health status.
A study of patients undergoing surgery for
lumbar spinal stenosis, for example, used the
patients' satisfaction with surgery as the cri-
terion.27 Additional studies should assess
the ability of SF-36 to detect change in health
using clinically interpretable information.
Such information, available for other in-
struments,35 36 would facilitate the in-
terpretation of SF-36 change scores in clinical
settings.

Further research should also examine the
sensitivity to change of alternative versions of
SF-36. In the "acute" version,' questions refer
to a time frame of one week, instead of four
weeks, and the transition item refers to "one
week ago." Another version developed for a

breast cancer prevention trial' uses an interval
of six months for the transition item, but keeps
four weeks as the time frame for the other
questions. In general terms, choosing the width
of the time frame for health status questions
implies a trade off between reliability (higher
for wide time frames) and responsiveness
(higher for narrow time frames). To summarise,
both prospective measurements and transition
items contribute important information when
measuring change in health status, and both
should be used when feasible.

Funding: Supported by the Swiss National Science Foundation
(grants 3233-32609.91 and 32-39692.93).

1 Ware JE. SF-36 Health survey. Manual& interpretation guide.
Boston, Mass: The Health Institute, 1993.

2 Ware JE, Sherbourne CD. The MOS 36-item short-form
health survey (SF-36). I. Conceptual framework and item
selection. Med Care 1992;30:473-83.

3 McHorney CA, Ware JE, Raczek AE. The MOS 36-item
short-form health survey (SF-36): II. Psychometric and
clinical tests of validity in measuring physical and mental
health constructs. Med Care 1993;31:247-63.

4 Brazier JE, Harper R, Jones NMB, O'Cathain A, Thomas
KJ, Usherwood T, Westlake L. Validating the SF-36 health
survey questionnaire: new outcome measure for primary
care. BMJ 1992;305:160-64.

5 Garratt AM, Ruta DA, Abdalla MI, BuckinghamJK, Russell
IT. The SF36 health survey questionnaire: an outcome
measure suitable for routine use within the NHS? BMJ
1993;306: 1440-44.

6 Guyatt G, Walter S, Norman G. Measuring change over
time: Assessing the usefulness of evaluative instruments.
Y Chron Dis 1987;40:171-78.

7 Guyatt GH, Deyo RA, Charlson M, Levine MN, Mitchell
A. Responsiveness and validity in health status measure-
ment: a clarification. I Clin Epidemiol 1989;42:403-8.

8 Fitzpatrick R, Fletcher A, Gore S, Jones D, Spiegelhalter
D, Cox D. Quality of life measures in health care. I:
Applications and issues in assessment. BMJ 1992;305:
1074-77.

9 Kantz ME, Harris WJ, Levitsky K, Ware JE, Davies AR.
Methods for assessing condition-specific and generic
functional status outcomes after total knee replacement.
Med Care 1992;30(Suppl.):MS240-52.

10 Lansky D, Butler JVB, Waller FT. Using health status
measures in the hospital setting: from acute care to 'out-
comes management'. Med Care 1992;30 (Suppl.):MS57-
73.

11 Katz JN, Larson MG, Phillips CB, Fossel AH, Liang MH.
Comparative measurement sensitivity of short and longer
health status instruments. Med Care 1992;30:917-25.

12 Stewart AL, Hays RD, Ware JE. Methods for validating
MOS health measures. In: Stewart AL, Ware JE, eds.
Measuring functioning and well-being: the medical outcomes
study approach. Durham, NC: Duke University Press,
1992:309-24.

13 Pemeger TV, Etter JF, Rougemont A. Switching Swiss
enrollees from indemnity health insurance to managed
care: the effect on health status and satisfaction with care.
Am JIPublic Health 1996;86:388-93.

14 Pemeger TV, Leplege A, Etter JF, Rougemont A. Validation
of a French-language version of the MOS 36-item short
form health survey in young healthy adults. J Clin Epidemiol
1995;48: 1051-60.

15 Aaronson NK, Acquadro C, Alonso J, et al. International
quality of life assessment (IQOLA) project. Quality of Life
Research 1992;1:349-51.

16 Fleiss JL. The design and analysis of clinical experiments. New
York: John Wiley & Sons, 1986.

17 Streiner DL, Norman GR. Health measurement scales-a
practical guide to their development and use. Oxford: Oxford
University Press; 1989.

18 Chambers JM, Cleveland WS, Kleiner B, Tukey PA. Graph-
ical methodsfor data analysis. Boston: Duxbury Press, 1983.

19 Tuley MR, Mulrow CD, McMahan CA. Estimating and
testing an index of responsiveness and the relationship of
the index to power. J Clin Epidemiol 199 1;44:417-2 1.

20 Liang MH, Larson MG, Cullen KE, Schwartz JA. Com-
parative measurement efficiency and sensitivity of five
health status instruments for arthritis research. Arthritis
Rheum 1985;28:542-47.

21 Hosmer DW, Lemeshow S. Applied logistic regression. New
York: John Wiley & Sons, 1989.

22 Hays RD, Hayashi T, Carson S, Ware JE. User's guide for
the multitrait analysis program (MAP) Version 2. Santa
Monica, Ca: Rand Corporation, 1988.

23 Hays RD, Hadorn D. Responsiveness to change: an aspect of
validity, not a separate dimension. Quality of Life Research
1992;1:73-75.

24 Bravo G, Potvin L. Estimating the reliability of continuous
measures with Cronbach's alpha or the intraclass cor-
relation coefficient: toward the integration of two tra-
ditions. J Clin Epidemiol 199 1;44:381-90.

25 Bindman AB, Keane D, Lurie N. Measuring health changes
among severely ill patients. The floor phenomenon. Med
Care 1 990;28: 1142-52.

26 Epstein RS, Deverka PA, Chute CG, et al. Validation of
a new quality of life questionnaire for benign prostatic
hyperplasia. J Clin Epidemiol 1992;45:1431-45.

27 Stucki G, Lang MH, Fossel AH, Katz JN. Relative re-
sponsiveness of condition-specific and generic health
status measures in degenerative lumbar spinal stenosis. J
Clin Epidemiol 1995;48:1369-78.

28 Damiano AM, Steinberg EP, Cassard SD, et al. Comparison
of generic versus disease-specific measures of functional
impairement in patients with cataract. Med Care 1995;
33(Suppl.):AS 120-30.

29 Aseltine RH, Carlson KJ, Fowler FJ, Barry MJ. Comparing
prospective and retrospective measures of treatment out-
comes. Med Care 1995;33:AS67-76.

30 McKenzie CR, Charlson ME, DiGioia D, Kelley K. Can
the sickness impact profile measure change? An example
of scale assessment. 7 Chron Dis 1986;39:429-38.

31 Jaeschke R, Singer J, Guyatt GH. Measurement of health
status. Ascertaining the minimal clinically important
difference. Control Clin Trials 1989;10:407-15.

32 Deyo RA, Diehr P, Patrick DL. Reproducibility and re-
sponsiveness of health status instruments. Statistics and
strategies for evaluation. Control Clin Trials 1991;
12(Suppl): 142S-158S.

33 Kazis LE, Anderson JJ, Meenan RF. Effect sizes for in-
terpreting changes in health status. Med Care 1989;27:
(Suppl.)S 178-89.

34 Lang MH, Fossel AH, Larson MG. Comparison of five
health status instruments for orthopedic evaluation. Med
Care 1990;28:632-42.

35 Deyo RA, Centor RM. Assessing the responsiveness of
functional scales to clinical change: an analogy to diag-
nostic test performance. J Chron Dis 1986;39:897-906.

36 Wagner EH, LaCroix AZ, Grothaus LC, Hecht JA. Re-
sponsiveness of health status measures to change among
older adults. 7 Am Geriatr Soc 1993;41:241-48.

325

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.51.3.320 on 1 June 1997. D
ow

nloaded from
 

http://jech.bmj.com/

