Can we assess baseline pain and global health retrospectively?
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Abstract
Objective
To study the agreement between patients’ actual baseline assessments of pain and global health before treatment and
retrospective assessments collected 2 weeks after treatment.

Methods
Data were collected in a prospective study of 200 rheumatology outpatients treated with a local corticosteroid injection.
At baseline and 2-week follow-up, localized pain and global health were assessed on 100 mm visual analogue scales.
The follow-up questionnaire was extended with a retrospective assessment of pain and global health before treatment.

Results
At follow-up patients slightly overestimated the severity of pain and global health before treatment. Actual and retro-
spective assessments were adequately correlated (pain: r, = 0.73; global health: r,= 0.67). Bland-Altman analysis
showed that both pain and global health were characterized by high intra-individual variation between actual and
retrospective assessments, with the 95% limits of agreement (-37.3 to 32.3 mm for pain and -49.7 to 37.8 mm for global
health) far exceeding proposed values for minimal clinically important differences.

Conclusion
Over a 2-week interval, patients’ retrospective assessments of baseline pain and global health are fairly accurate and
adequately correlated with actual baseline scores. At the group level, retrospective assessments can provide acceptable
data on baseline pain and global health. The wide variability between actual and retrospective assessments, however,
indicates that even over short time intervals there is poor individual agreement between the two methods.
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Introduction

The assessment of changes in patient-
perceived pain and global health plays
a key role in both clinical trials and
routine practice. In clinical practice,
physicians often rely on patients’ retro-
spective accounts of previous states or
perceived changes in state to evaluate
the effectiveness of treatment. In clinical
trials, on the other hand, retrospective
measurement is usually discouraged (1)
and patients’ retrospective perceptions
of change or baseline states are rarely
measured. However, prospective re-
search designs are usually expensive
and time consuming, and sometimes
impractical or even impossible (2,
3). In these situations, retrospective
assessments of baseline health states
collected at follow-up could provide
an attractive alternative, provided that
these assessments yield reasonably
accurate data.

The main concern with retrospective
research designs is the extent to which
patients are able to accurately recall
their symptoms or overall health before
treatment (1, 4-6). In patients with
arthritis, pain is the most prominent
symptom and is best measured with a
visual analogue scale (VAS) (7). Several
studies have investigated the accuracy
of pain recall, but their findings vary
considerably. Whereas some found that
patients are quite able to recall previous
pain states (8-12), others concluded that
recall is inaccurate or systematically
biased (13-19).

Besides patient-perceived pain, the
VAS for patient global health status has
become a central outcome measure in
rheumatology. In contrast to pain recall,
however, very little is known about
patients’ ability to remember previous
global health states. Two studies that
have examined similar constructs, in-
dicate that recall of global health may
be susceptible to error and bias (20,
21). Moreover, it would seem plausible
that patients generally will have more
difficulties in accurately recalling
general health states than concrete
symptoms such as pain (6, 20).

One important factor in recalling
pre-treatment pain or global health is
the time between the actual and the
retrospective assessment. Most studies
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on pain recall in chronic pain patients
have used long time intervals between
both assessments, ranging from several
months to years. Since errors in pain
recall generally get worse with the
passage of time (22-24), retrospective
assessments after a relatively short
time interval may yield sufficiently re-
liable data.

Finally, an additional drawback of
studies comparing actual and retro-
spective assessments is their rel-
iance on comparison of means and
correlation analysis, which are likely
to overestimate the actual agreement.
A more informative measure of agree-
ment was developed by Bland and
Altman (25), who suggested to plot
the absolute individual differences
between both methods against their
mean and comparing their 95% limits of
agreement with a clinically acceptable
difference between the two methods.
The aim of the present study was
therefore to examine the agreement
between patients’ actual assessments
of baseline pain and global health and
retrospective  assessments collected
after a relatively short period of 2
weeks, using additional Bland-Altman
analyses.

Materials and methods

Patients

The data for this study were collected
at the outpatient rheumatology clinic.
Arthritis patients older than 16 years
who experienced localized musculo-
skeletal pain and who were treated
with a local corticosteroid injection
were eligible for inclusion. Informed
consent was obtained from all patients.

Measurements

The study consisted of two serial
assessments. The baseline assessment
was completed during the patient’s
visit at the outpatient clinic, just before
the injection procedure. The 2-week
follow-up questionnaire was mailed
to the patients. At baseline and follow-
up, average localized pain and global
health in the past week were measured
on 100 mm, unmarked VASs, anchored
by “no pain — unbearable pain” and
“very well — very poor.” At the end of
the follow-up questionnaire, patients
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were asked to recall their average level
of pain and global health in the week
before the injection on identical VASs
(e.g., In general, how much pain did
you experience in the affected joint in
the week before the local injection?).

Statistical analysis

Normal distribution of age, disease
duration, VAS scores and differences
between actual and retrospective
VAS scores was examined by the
Kolmogorov-Smirnov (K-S) test and
inspection of normality plots. Since
several VAS scores were not nor-
mally distributed (K-S, p < 0.05), all
comparisons were conducted using
non-parametric tests. Differences be-
tween actual and retrospective as-
sessments were tested using paired
Wilcoxon signed ranks tests, with
Hodges-Lehmann estimates for median
differences and 95% confidence in-
tervals (CI). Correlations between
actual and retrospective assessments
were expressed using Spearman’s rank
correlation coefficient (r,). Individual
agreement between the two methods
of baseline assessment was assessed
by plotting the difference between both
assessments against their mean (25).

Results

Patient characteristics

In the period between May and
December 2004, 200 consecutive pa-
tients were recruited. Six patients
(3%) did not return the follow-up
questionnaire and 13 patients (6.5%)
did not complete the retrospective as-
sessments. Data from these patients
were excluded from further analyses.
Baseline characteristics of the excluded
patients did not differ from the included
patients. The descriptive characteristics
of the 181 included patients are shown
in Table I.

Difference between actual and
retrospective baseline assessments
Two weeks after treatment patients
slightly overestimated the severity of
their baseline pain (estimated median
difference -2.5, 95% CI: -4.5 to 0)
and global health (estimated median
difference -5.0, 95% CI: -8.0 to -2.5).
The difference between actual and

retrospective assessments was cor-
related with the respective actual level
of pain or health before treatment (pain
r, =0.28,95% CI: 0.14 to 0.41; global
health r, = 0.34, 95% CI: 0.21 to 0.47)
and the prospective change in pain or
health between baseline and follow-up
(pain r, = 0.27, 95% CI: 0.13 to 0.40;
global health r, = 0.50, 95% CI: 0.38 to
0.60). Patients with low baseline pain
or global health tended to exaggerate
its severity afterwards, while patients
with high baseline scores tended to
underestimatebaselinestates. Moreover,
prospectively improved patients tended
to underestimate base line severity,
whereas patients whose condition
deteriorated tended to overestimate
baseline severity. Differences between
both methods of baseline assessment
were not significantly correlated with
patients’ baseline characteristics and
present level of pain or health status at
the moment of recall.

Correlation between actual and
retrospective baseline assessments
The retrospective assessments of base-
line pain and global health correlated
adequately with the actual baseline
assessments (pain r, = 0.73, 95% CI:
0.65 to 0.79; global health r, = 0.66,
95% CI: 0.57 to 0.74).

Agreement between actual and
retrospective baseline assessments
Bland-Altman analysis of the difference
between actual and retrospective base-
line assessments against the mean of
both methods (Figs. 1 and 2) confirmed
that the systematic bias between actual
and retrospective assessments was
small. Both pain and global health
were, however, characterized by high
intra-individual variation, with the 95%
limits of agreement ranging from -37.3
to 32.3 mm for pain and 49.7 to 37.8
mm for global health.

Discussion

Prospective measurement of changes in
patient-reported outcomes such as pain
and global health is the gold standard
for clinical research. In this study we
investigated whether patients’ baseline
pain and global health states can be
reliably assessed retrospectively. The
results of the study indicate that al-
though retrospective assessments of
baseline pain and global health are
fairly accurate at the group level and
adequately correlated with actual base-
line scores, there is poor agreement
within individual patients.

The results showed that, as a group,
patients tended to overestimate both
the severity of baseline pain and global

Table I. Patient baseline characteristics and actual baseline, follow-up and retrospective

baseline VAS scores from the included patients.

Age (years), median (IQR)
Female, n (%)
Primary diagnosis

Rheumatoid arthritis, n (%)

Osteoarthritis, n (%)

Psoriatic arthritis, n (%)

Tendinitis / bursitis, n (%)

Other, n (%)"
Disease duration (years), median (IQR)
Baseline pain (VAS, 0-100 mm), median (IQR)
Follow-up pain (VAS, 0-100 mm), median (IQR)

60 (51-71)
128 (71)

67 (37.0)

33 (18.2)

16 (8.8)

15 (8.3)

50 (27.6)

4 (0-11)
61.0 (46.0-78.0)
25.5 (10.0-47.0)

Retrospective baseline pain (VAS, 0-100 mm), median (IQR) 67.0 (45.5-79.0)"
Baseline global health (VAS, 0-100 mm), median (IQR) 38.0 (10.5-59.0)
Follow-up global health (VAS, 0-100 mm), median (IQR) 31.0 (9.0-48.0)

Retrospective baseline global health (VAS, 0—100 mm), median (IQR) 46.0 (20.5-63.5)*

IQR: interquartile range, VAS: visual analogue scale.

“Includes several diagnoses such as polymyalgia rheumatica, shoulder complaints, and gout.
Significantly different from actual baseline pain, Wilcoxon (2-tailed), Z = -2.02, Hodges-Lehmann
estimated median difference -2.5 mm, 95% CI: -4.5 to 0, p = 0.044.

“Significantly different from actual baseline global health, Wilcoxon (2-tailed), Z = -3.60, Hodges-
Lehmann estimated median difference -5.0 mm, 95% CI: -8.0 to -2.5, p < 0.001.
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Fig. 1. Individual agreement between actual and 2-week retrospective assessments of baseline pain on
the VAS. The horizontal solid line represents the mean difference (bias) between both change scores
(-2.5 mm). The dashed lines represent the 95% limits of agreement (mean difference + 1.96 standard
deviation of the difference), ranging from -37.3 to 32.3 mm.
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Fig. 2. Individual agreement between actual and 2-week retrospective assessments of baseline global
health on the VAS. The horizontal solid line represents the mean difference (bias) between both change
scores (-6.0 mm). The dashed lines represent the 95% limits of agreement (mean difference + 1.96 SD
of the difference), ranging from -49.7 to 37.8 mm.

health retrospectively. This tendency of
patients to overestimate the severity of
their pre-treatment situation has been
reported in previous studies (13, 14,

17, 19-22). Two possible theoretical
explanations have been proposed
for this systematic bias in recall. The
first explanation is motivational bias
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(e.g., cognitive dissonance or social
desirability), where patients who have
undergone a treatment will be motivated
to exaggerate the benefits of that treat-
ment (4). The second explanation is
response shift bias, which refers to a
change in the meaning of one’s self-
evaluation of their health status as
a result of a change in their internal
standards, values orconceptualization of
the measured construct (26). However,
since the patients in this study were
asked to recall their baseline status, as
opposed to give a renewed judgment
with the insights they have now (a so-
called then-test), true response shift
could not be assessed.

In accordance with other pain studies
(16, 22), the differences between actual
and retrospective assessments in this
study were related to the actual baseline
level of pain or global health and its
prospective change. However, the ac-
curacy of recall was not influenced by
the present level of pain or global health
at the moment of recall, as previously
suggested (11, 22, 27, 28).

Although the group differences between
actual and retrospective assessments in
this study were statistically significant,
their small magnitude suggests that
they are not likely to be of clinical
significance. Several studies have de-
monstrated that patient-perceived pain
and global health on the VAS have poor
test-retest reliability and high random
measurement error compared to multi-
item measures (29, 30). The observed
differences on the VAS can therefore
not be reliably distinguished from ran-
dom error.

The small average differences between
retrospective and actual assessments
and the adequate correlation between
them, would suggest that retrospective
assessments after a 2-week period can
capture quite reliable data on baseline
pain and global health at the group
level. However, within individual pa-
tients, the difference between actual
and retrospective assessments proved to
be highly variable and subject to error.
Although there are no established rules
for clinically acceptable differences
between the two methods, using retro-
spective assessments should at the least
not lead to different conclusions about
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the efficacy of treatment. In this study,
however, the 95% limits of agreement
of the Bland-Altman plots far exceeded
proposed values of approximately 15-
20 mm for minimal clinically important
improvements in pain and global health
(31, 32). Using patients’ retrospective
instead of actual baseline assessments
to measure change over treatment,
could thus result in a high number of
patients being incorrectly classified
as having significantly improved or
deteriorated.

Although several previous studies have
examined patients’ recall of pain, this
study is one of the first to examine
patients’ ability to recall previous glo-
bal health states. The findings support
the assumption that patients’ memory
of global health status is even more
problematic than their recall of pain.
Recall bias was larger in global health
assessments, and patients’ actual and
retrospective assessments of global
health were less strongly correlated.
Moreover, Bland-Altman analyses in-
dicated that actual and retrospective
assessments of global health were
more susceptible to intra-individual
variability. This suggests that patients
have more trouble remembering pre-
vious global health states than previous
pain states.

Some reservations should be made
regarding the generalizability of the
present findings. Firstly, the study
population included patients with
heterogeneous diagnoses. Since pain
and global health are known to vary
across different rheumatic diseases,
the findings may not be applicable to
specific rheumatic conditions. More-
over, since most patients experienced
a major improvement in pain at the 2-
week follow-up, the findings may not
apply to stable pain recall. A further
limitation of this study is that it is not
clear whether patients at follow-up
truly recalled their baseline pain and
global health status, or tried to recall
the physical position of their mark on
the baseline VAS. Moreover, patients
completed the baseline questionnaire
in the clinic and in the presence of an
investigator, whereas the follow-up
questionnaire was mailed the patient’s
home. The contexts in which the data

were collected may have affected
patients’ reporting (33). Finally, the
study design did not incorporate the
influence of personality characteristics
or psychosocial factors, which can
contribute to the variability in the me-
mory of previous pain or health states
(14, 34-38).

In conclusion, retrospective assess-
ments can provide fairly reliable
data on aggregate baseline pain and
global health and can be used for
descriptive and exploratory purposes.
However, at the individual level there
is poor agreement between actual and
retrospective assessments of baseline
health states. The unacceptably high
variability in the magnitude and dir-
ection of the differences confirms
that even over relatively short time
intervals, retrospective assessments
should not be used as substitutes for
individual baseline status or to measure
individual changes over treatment in
clinical trials.
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