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The Relationship between the Visual Analog Pain
Intensity and Pain Relief Scale Changes during
Analgesic Drug Studies in Chronic Pain Patients

Martin S. Angst, M.D.,* William G. Brose, M.D.,T John B. Dyck, M.D.t

Background: Most analgesic drug stadies in humans quantify
drug action based on verbal reports of pain intensity and pain
relief, Although measures of pain intensity and pain relief show
a good overall correlation, it is not known if they relate to each
other consistently over time. Such counsistency is necessary if
both measures are used to depict analgesic drug action versus
time. This study examined in chronic pain patients if the rela-
tionship between visual analog pain intensity and pain relief
scores was consistent during two analgesic drug studies.

Methods: Data from two independently performed analgesic
drug studies were analyzed using linear regression. Data were
split into pain intensity and pain relief scores recorded before
and after patients’ experience of maximum analgesia (>90% of
maximum pain relief). The slopes of the linear regression line
depicting pain intensity versus pain relief scores before and
after maximum analgesia were statistically compared.

Results: The slope of the linear regression line before and
after maximum analgesia was significantly different in both
drug studies (nonoverlapping 95% confidence intervals),
—2.16 * 0.57 versus —~1.05 = 0.10 and —1.47 * 0.26 versus
—1.09 % 0.07, respectively. These results are compatible with
the observation that patients indicating the same pain intensity
before and after maximum analgesia reported a different mag-
nitude of pain relief.

Conclusions: The relationship between visual analog pain
intensity and pain relief scores changed systematically during
both analgesic drug studies. The authors hypothesize that pa-
tients’ interpretation of the pain relief scale had changed during
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the studies and therefore suggest using the pain intensity scale
to quantify analgesic drug action over time. (Key words: Anal-
gesics; clinical trials; human; pain measurement.)

MOST analgesic drug studies performed in humans use
verbal reports of pain to quantify drug effect." Most
commonly pain intensity and pain relief are measured.’
Pain intensity reflects the magnitude of pain, whereas
pain relief indicates by how much a starting pain has
decreased. Most commonly, pain intensity and pain re-
lief are measured on a categorical or on a visual analog
scale.” Compared with categorical scales, the visual an-
alog scale may offer the advantage of providing analgesic
data that are relatively bias-free.>* Using the visual ana-
log scale rather than a categorical scale may also provide
greater certainty of measuring analgesic drug action with
adequate sensitivity.>””

Analysis of several analgesic drug studies have revealed
a good correlation between measures of pain intensity
and pain relief, and this has been interpreted to reflect
consistency across these measures.” However, this anal-
ysis did not consider time as a variable. In other words,
the good correlation identified between pain intensity
and pain relief measures did not determine whether
these measures were related to each other consistently
over time. Consistency over time is important if both
measures are used in pharmacokinetic and pharmacody-
namic studies determining the duration of action, the
time to peak effect, or the equilibration time between
plasma and effect site for an analgesic agent.®? If serial
measures of pain intensity and pain relief do not relate to
each other consistently, different pharmacodynamic pa-
rameters could result depending on which measure is
used.

Doubts about a consistent relationship between serial
measures of pain intensity and pain relief occur when
considering the controversy as to which measure should
be used to quantify analgesic drug action. One would
expect that the two measures are interchangeable if
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both are useful in terms of quantifying analgesic drug
action. Nevertheless, some investigators argue that pain
relief should be preferred in assessing analgesic efficacy
directly in the context of a given experiment.®'® Others
have expressed concerns about measuring pain relief
because they doubt that subjects can recall the pain at
the beginning of an experiment reliably enough to infer
pain relief consistently.'''?

Using a chronic pain population the goal of the present
study was to analyze whether measures of pain intensity
and pain relief relate to each other consistently over time
using a visual analog scale.

Methods

The analgesic data of two independent drug studies
were analyzed. One study was conducted at Stanford
University (Stanford, California) and explored the rela-
tionship between the plasma concentration and the an-
algesic efficacy of methadone in opioid-naive, chronic
pain patients. The other study was conducted at the
Memorial Sloan-Kettering Cancer Center (New York,
New York) and explored the relationship between the
plasma concentration and the analgesic efficacy of hy-
dromorphone in cancer pain patients treated chronically
with opioids. To quantify the analgesic efficacy of either
drug, patients had to indicate repetitively their pain
intensity and their pain relief on separate visual analog
scales. Our analysis is confined to the data collected on
the visual analog scale. The remaining data of either
study have not yet been published.

Methadone Study

This study was approved by the Institutional Review
Board of Stanford University. Data from eight patients
(four women and four men; mean age, 55 *= 16 yr)
participating in the study after having given written
informed consent were analyzed. All patients suffered
from chronic (& 6 months) nonmalignant pain, were
opiate-naive, and abstained from any analgesic drug 24 h
before the study. On the day of the study patients were
carefully instructed on the use of the visual analog scale.
Two different 100-mm visual analog scales were used to
assess patients’ pain intensity and pain relief. The
phrases “no pain” and “worst pain imaginable” anchored
the two ends of the visual analog pain intensity scale.
The phrases “no pain relief” and “maximum pain relief”
anchored the two ends of the visual analog pain relief
scale. Patients indicated the magnitude of their pain
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intensity and pain relief by setting pencil marks relative
to the verbal anchors of the respective visual analog
scales.

Before drug administration, patients’ baseline pain in-
tensities were recorded. At this time the patients’ pain
relief was zero by default because no drug had yet been
given. A computer-controlled infusion pump then tar-
geted in a staircase pattern geometrically increasing
methadone plasma concentrations.'? Each target plasma
concentration was held constant for 30 min before pro-
ceeding to the next higher plasma concentration (lowest
and highest plasma concentrations explored were 20
and 640 ng/ml, respectively). The methadone infusion
was stopped if the patient indicated satisfactory analge-
sia or unacceptable side effects. Patients’ pain intensity
and pain relief were recorded at 10, 20, and 30 min of
holding each target methadone plasma concentration
constant and at 15, 30, 60, 120, 180, 300, 420, 660, 900,
and 1,200 min after stopping the methadone infusion.
Vital signs (blood pressure, heart rate, respiratory rate,
blood hemoglobin oxygen saturation) and adverse
events were recorded.

Hydromorphbone Study

This study was approved by the Institutional Review
Board of the Memorial Sloan-Kettering Cancer Center.
Data from seven patients (six women and one man;
mean age, 53 * 14 yr) participating in the study after
having given written informed consent were analyzed.
All patients suffered from chronic cancer pain, were
being treated with opioids, but had abstained from an-
algesic drugs for at least 5 h before the study. On the day
of the study patients were carefully instructed on the use
of the visual analog scale as outlined for the methadone
study. The phrases “least possible pain” and “worst pos-
sible pain” anchored the two ends of the visual analog
pain intensity scale. The phrases “no pain relief” and
“complete pain relief” anchored the two ends of the
visual analog pain relief scale.

Before drug administration patients’ baseline pain in-
tensity and pain relief were recorded as outlined for the
methadone study. An intravenous hydromorphone infu-
sion was then started at a constant rate of 3 mg/h. The
infusion rate was decreased by 0.3 mg/h every time two
consecutively recorded visual analog pain relief scores
exceeded 75 (a score of 100 indicates complete pain
relief). The infusion stopped after identifying the mini-
mal infusion rate providing sustained pain relief (visual
analog score exceeding 75 on four subsequent readings).
The infusion rate never had to be increased during this

20z Iudy 01 uo 3sanb Aq Jpd-60000-000L0666L-2¥S0000/90€86E/7E/ /1 6/4Pd-Bl0ILE/ABOjOISBUISOUE/LOD JIBYDISA|IS ZESE//:d]}Y WO} POpEOjUMO]



36

ANGST ET AL

procedure. Patients’ pain intensity and pain relief were
recorded in 15-min intervals during the hydromorphone
infusion, and at 2, 5, 10, 15, 30, 60, 90, 120, and 180 min
after stopping the infusion. Vital signs and adverse
events were recorded.

Statistical Analysis

The same analysis was performed separately for the
methadone and the hydromorphone study. During both
studies patients repetitively rated their pain intensity and
pain relief on a visual analog scale. Thus, each patient
was the source of multiple data pairs, each consisting of
the simultaneously recorded pain intensity and pain re-
lief score. Data pairs of all patients participating in the
same study were analyzed individually as well as with a
pooled approach.

Linear regression analysis was used to test for a rela-
tionship between the visual analog pain intensity and
pain relief scores. To test for consistency over time of
such a relationship the visual analog scores recorded
before and after patients’ experience of maximum anal-
gesia were analyzed separately. If the relationship be-
tween the visual analog pain intensity and pain relief
scores was consistent over time, the linear regression
equations describing the data before and after maximum
analgesia have to be similar. Maximum analgesia was
defined to be present if a patient reported a pain relief
that was within 10% of the highest score.

Traditional linear regression analysis assumes that the
variable represented on the y axis depends on the vari-
able on the x axis, but that the variable on the x axis is
independent from the variable represented on the y axis.
As a consequence linear regression analysis typically
minimizes the squared error parallel to the y axis, 7e.,
attributes all variance to the y variable. However, pain
intensity and pain relief scores are interdependent, and
we had to assume equal variance for both measures. As
a consequence we used a linear regression model mini-
mizing the squared error perpendicular to the regression
line and not that parallel to the y axis. The 95% confi-
dence intervals for the slope and intercept were calcu-
lated accordingly.'* Nonoverlapping 95% confidence in-
tervals of the slope or the intercept before and after
maximum analgesia of each study were considered to
reflect statistical significance.

If linear regression analysis revealed a significantly dif-
ferent slope or intercept between the regression lines
before and after maximum analgesia a bootstrap test was
performed in these data.’® The bootstrap test is a com-
puter-based, iterative method to measure the accuracy of
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a statistical estimate (e.g., the slope of a linear regression
line). Accuracy is measured by assessing the variability of
the statistical estimate if determined in samples ran-
domly and repetitively drawn, with replacement, from
the original data points (200 random samples for this
analysis). The bootstrap test does not assume that the
pairs of measurement for any one patient are indepen-
dent of each other. A bootstrap test confirming that
linear regression parameters were significantly different
excludes the possibility that such a finding was caused
simply by the interdependence of data pairs repetitively
collected in each patient.

A paired ¢ test was used to compare slopes of the
regression line before and after maximum analgesia.
One-way repeated-measures analysis of variance and the
Student-Newman-Keuls post boc test were used to ana-
lyze serial measurements of the sum of pain intensity and
pain relief. A P value < 0.05 was considered to be
statistically significant. Data are presented as the mean
and SEM unless otherwise stated.

Results

Methadone Study

Figure 1 (upper graph) shows the mean visual analog
pain intensity (squares) and pain relief scores (triangles)
during and after the methadone infusion. The mean pain
intensity before drug administration was 59 * 4 and
decreased to 13 *+ 5 at the end of the methadone infu-
sion. Patients’ pain relief before drug administration was
zero and increased on average to 85 = 6 at the end of the
infusion. Note that similar pain intensity scores at the
beginning and at the end of the study were associated
with different pain relief scores.

In figure 2, pain intensity scores and corresponding
pain relief scores of all patients are plotted against
each other for data recorded before (upper left graph)
and after maximum analgesia (upper right graph). The
slope of the linear regression line was significantly
different before and after maximum analgesia as evi-
denced by nonoverlapping 95% confidence intervals,
—2.16 (£0.57; 95% confidence interval) and —1.05
(£0.10). The bootstrap test confirmed that the before
and after slopes were genuinely different (P < 0.01).
The y intercept of the regression line was 124.1
(*+26.9; 95% confidence interval) and 100.1 (*£1.6)
before and after maximum analgesia, respectively. In-
dividual slopes uniformly were steeper before than
after maximum analgesia (P < 0.01; see right upper
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Fig. 1. Two graphs depicting the mean (* SEM) visual analog
pain intensity and pain relief score during and after the intra-
venous infusion of methadone in eight patients with chronic
nonmalignant pain (fop) and of hydromorphone in seven pa-
tients with cancer pain (bottom). Patients indicating the same
pain intensity before and after their experience of maximum
analgesia reported a different magnitude of pain relief.

inset graph in fig. 2). The median correlation coeffi-
cients of —0.9 (—0.57 to —0.98) and —0.96 (—0.84 to
—0.99) before and after maximum analgesia, respec-
tively, indicate that the pain intensity and pain relief
scores were strongly associated.

Hydromorphbone Study

Figure 1 (bottom graph) shows the mean visual analog
pain intensity (squares) and pain relief scores (triangles)
during and after the hydromorphone infusion. The mean
pain intensity before drug administration was 63 = 4 and
decreased to 8 = 3 at the end of the hydromorphone
infusion. Patients’ pain relief before drug administration
was zero and increased on average to 91 * 2 at the end
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of the infusion. Note that similar pain intensity scores
recorded early during the hydromorphone infusion and
at the end of the study were associated with different
pain relief scores.

In figure 2, pain intensity scores and corresponding
pain relief scores of all patients are plotted against
each other for data recorded before (lower left graph)
and after maximum analgesia (lower right graph). The
slope of the linear regression line was significantly
different before and after maximum analgesia as evi-
denced by nonoverlapping 95% confidence intervals,
—1.47 (£0.26; 95% confidence interval) and —1.09
(£0.07). The bootstrap test confirmed that the before
and after slopes were genuinely different (P < 0.01).
The p intercept of the regression line was 105.7
(*£13.7; 95% confidence interval) and 99.5 (*£1.7)
before and after maximum analgesia, respectively.
With one exception individual slopes uniformly were
steeper before than after maximum analgesia (P <
0.01; see right lower insert graph, fig. 2). The median
correlation coefficients of —0.94 (—~0.78 to —0.99)
and —0.91 (—0.68 to —0.99) before and after maxi-
mum analgesia, respectively, indicate that the pain
intensity and pain relief scores were strongly associ-
ated.

Relationship between Pain Intensity and Pain

Relief Scores

In the methadone (fig. 2, top graphs) and the hydro-
morphone (fig. 2, bottom graphs) studies the relation-
ship between the visual analog pain intensity and pain
relief scores was different before and after maximum
analgesia. Comparing the methadone with the hydro-
morphone study by visual inspection of figure 2, the
relationship between the pain intensity and pain relief
scores recorded before maximum analgesia seems to be
different (top and bottom graphs on the left). However,
the relationship between the pain intensity and pain
relief scores after maximum analgesia looks almost iden-
tical (top and bottom graphs on the right), which may
suggest that the relationship between the pain intensity
and pain relief scores was of a more universal character
after maximum analgesia but was variable between the
two studies for measurements obtained before maxi-
mum analgesia.

After maximurm analgesia the linear regression analysis
of pain intensity versus pain relief scores revealed a
regression line with a slope of about —1 and a y inter-
cept of about 100 (fig. 2, top and bottom graphs on the
right). This suggests that the visual analog pain intensity
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Fig. 2. (Top) Two graphs depicting pooled
visual analog pain intensity versus pain
relief scores recorded before (left) and
after (right) maximum analgesia in the
methadone study. The slope of the linear
regression line characterizing pooled
data before (—2.16 = 0.57; 95% confi-
dence interval) and after (—-1.05 = 0.1)
maximum analgesia changed signifi-
o) cantly. Individval slopes uniformly were
significantly steeper before than after
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maximuam analgesia (P < 0.01;inset). The
relationship between pain intensity and
pain relief scores before and after maxi-
mum analgesia had changed systemati-
cally. (Bottom) Two graphs depicting
pooled visual analog pain intensity ver-
sus pain relief scores recorded before
(lef?) and after (right) maximum analge-
sia in the hydromorphone study. The
slope of the linear regression line char-
acterizing pooled data before (—1.47 =
0.26; 95% confidence interval) and after
(—-1.09 = 0.07) maximum analgesia
changed significantly. Individual slopes
uniformly were steeper before than after
maximum analgesia (P < 0.01; inset)
with one exception. The relationship be-
tween pain intensity and pain relief
scores before and after maximum analge-
sia had changed systematically.
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and pain relief scale had become used as reversed scales
that share the same interval size and scale range. A
numerical decrease in pain intensity was now accompa-
nied by a similar numerical increase in pain relief, and a
0 on one scale had become the same as 100 (maximum
scale value) on the other scale. Figure 3 explores this
relationship graphically over time for the methadone
(top graph) and the hydromorphone (bottom graph)
studies. The mean sum of corresponding pain intensity
and pain relief scores was plotted versus time. This sum
should be about 100 (maximum value on either scale) if
the pain intensity and pain relief scales were used as
reversed scales sharing the same interval size and scale
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50 75 100
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range. Before maximum analgesia the sum of the pain
intensity and pain relief scores initially was equal to the
mean pain intensity score (pain relief at that time was 0
by default) and then gradually increased to about 100 as
maximum analgesia was achieved. However, after max-
imum analgesia the sum of the pain intensity and pain
relief scores remained close to 100 despite decreasing
pain relief and increasing pain intensity (fig. 3, dotted
lines). The pain intensity and pain relief scales were used
as reversed scales sharing the same interval size and scale
range after, but not before maximum analgesia. Visually
this is reflected by the near perfect mirror picture of the
dotted lines depicting the mean pain intensity and pain
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Fig. 3. Two graphs depicting the mean (* SEM) sum of corre-
sponding visual analog pain intensity and pain relief scores
(filled circles) during and after the intravenous infusion of
methadone (fop) and of hydromorphone (bottom). The sum
before maximum analgesia started at the initial value of the
pain intensity score and gradually increased to about 100, i.e.,
the maximum value on either visual analog scale. However, the
sum remained at about 100 after maximum analgesia despite
decreasing pain relief and increasing pain intensity scores (dot-
ted lines). After but not before maximum analgesia, the visual
analog pain intensity and pain relief scales were used as re-
versed scales sharing the same interval size and scale range.
This is reflected by the dotted lines depicting the mean pain
intensity and pain relief scores versus time. The two lines
reveal a near perfect mirror picture after but not before maxi-
mum analgesia.

relief scores versus time after but not before maximum
analgesia (fig. 3).

All pair-wise comparisons of the sum of the pain inten-
sity and pain relief scores showed significant differences
in the methadone study (any sum for data collected
between —120 and —40 min versus data collected be-
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tween —20 and 1,200 min) and the hydromorphone
study (any sum for data collected between —180 and
—150 min versus data collected between —120 and 180
min).

Discussion

The present analysis tested whether the relationship
between the visual analog pain intensity and pain relief
scales was consistent over time. This is relevant if serial
measurements obtained on either scale are used to de-
termine the pharmacodynamics of an analgesic drug.
Measures of pain intensity and pain relief only depict a
similar time course of analgesic drug action if used con-
sistently over time. Analysis of two independent analge-
sic drug studies during which pain intensity and pain
relief were assessed repetitively on a visual analog scale
revealed the same result. The relationship between the
visual analog pain intensity and pain relief scales
changed during the time course of both drug studies.
Patients reporting the same pain intensity before and
after experiencing maximum analgesia reported a differ-
ent amount of pain relief. A troublesome consequence is
the fact that the duration of action of both opioids
appears to be greater if pain relief rather than pain
intensity scores are considered.

The inconsistent relationship between the visual ana-
log pain intensity and pain relief scales raises the ques-
tion as to which of the two scales is more likely to reveal
a true measurement of analgesic drug action. To address
this question some theoretical considerations are neces-
sary. Pain intensity and pain relief scales yield some
important differences. Using the pain intensity scale,
patients estimate their actual magnitude of pain in rela-
tion to the worst pain (or alternative wording) they can
imagine. Pain intensity is judged in the context of an
overall pain experience. Therefore, pain intensity scores
do vary between subjects at the beginning of an exper-
iment. To avoid the “problem” of various pain intensity
scores at the beginning of an experiment, the pain relief
scale has been proposed. Pain relief at the beginning of
an experiment is zero by definition. Consequently and
contrary to the pain intensity scale, the response range is
the same for all subjects. In theory, the pain relief scale
provides standardized conditions and assesses analgesic
drug action strictly within the context of an experiment.
Therefore, the pain relief scale has been advocated as the
preferred scale to assess analgesic drug action, particu-
larly in highly quantitative studies such as pharmacoki-
netic and pharmacodynamic drug studies.®!®
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Another theoretical advantage pointed out for the pain
relief scale is the notion that analgesia could be assessed
directly.®'® However, this seems questionable in consid-
ering how subjects estimate their pain relief. In contrast
to pain, which is directly perceived, we do not perceive
analgesia but rather infer it by comparing an existing
pain to a reference pain usually present at the beginning
of an experiment. If we accept that pain relief is a
rational construct, it becomes evident that the use of the
pain relief scale is dependent on estimating the magni-
tude of pain. Because of this dependency it is likely that
inconsistent ratings of pain intensity would have been
carried over to ratings of the pain relief. If so, an incon-
sistent use of the pain intensity scale would hardly have
changed the relationship between pain intensity and
pain relief scale. However, the use of a pain intensity
scale is not dependent on the assessment of pain relief.
Therefore, inconsistent ratings of pain relief are not
carried over to ratings of pain intensity. Consequently,
the changing relationship between the visual analog pain
intensity and pain relief scales can readily be explained
by an inconsistent use of the pain relief scale.

If we postulate that the visual analog pain relief scale
was used inconsistently, how can we explain this? The
initial relationship between the pain intensity and pain
relief scale was determined by the pain intensity present
at the beginning of an experiment and the pain relief
score being set to zero at that time. In essence, “no pain
relief” was equivalent to the magnitude of the particular
pain present at the beginning of an experiment. Conse-
quently, different pain intensity scores at the beginning
of the methadone and the hydromorphone study re-
sulted in a different relationship between the pain inten-
sity and pain relief scale. However, after maximum an-
algesia the same and presumably more universal
relationship was found in both drug studies. The pain
relief scale now resembled a reversed pain intensity
scale; Z.e., the verbal anchor “no pain relief” matched the
anchor “worst pain imaginable” on the pain intensity
scale. Patients appeared to have switched from the pain
Dresent al the beginning of the experiment to the worst
Dpain imaginable when inferring the magnitude of pain
relief. Such a switch can explain the kind of relationship
between the pain intensity and pain relief scale found at
the beginning and during the time course of both drug
studies.

A remaining question is why patients might have
switched their reference pain to infer pain relief. In this
context it is interesting that patients on average
switched at the time they experienced maximum anal-
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gesia. This suggests that the scaling task during the time
of increasing analgesia, 7.e., moving on the pain intensity
scale toward “no pain” (or alternative wording) and on
the pain relief scale toward “complete pain relief,” was
performed consistently by inferring pain relief from the
pain present at the beginning of the experiment. How-
ever, after maximum analgesia, moving on the pain in-
tensity scale toward “worst pain imaginable” and on the
pain relief scale toward “no pain relief” made patients
reinterpret the meaning of “no pain relief.” Patients
challenged on their interpretation of “no pain relief”
seem to have switched from a somewhat arbitrary refer-
ence pain defined by experimental conditions to a more
inherent reference pain, ie., their “worst pain imagin-
able.” In fact, previous concerns about the pain relief
scale were mainly directed toward subjects’ ability to
reliably recall the magnitude of pain they experienced at
the beginning of an experiment.”'"!?

The changing relationship between the visual analog
pain intensity and pain relief scale could also result from
a learning effect. During the drug studies patients might
have become aware of the reversed character of the two
scales. Consequently, they could have started to set a
mark as far from the left end of one visual analog scale as
they did from the right end of the other scale. Doing so,
patients would have identified a way to ensure they were
using the two scales consistently. However, such “con-
sistent” scaling would no longer include a “true” evalu-
ation of the pain relief. Mechanically, patients would
have set a mark on the pain relief scale to reflect in
reversed fashion the setting on the pain intensity scale.
However, inspection of the linear regression plots de-
picting corresponding pain intensity and pain relief
scores after maximum analgesia reveals a weaker associ-
ation between the two measures as analgesia decreases.
If a learning effect was the main reason for the changing
relationship between the pain intensity and pain relief
scale, the strength of association would be expected to
remain approximately constant.

Our analysis might not have revealed a changing rela-
tionship between the pain intensity and pain relief scale
if normalized pain intensity scores had been used. Nor-
malization of pain intensity scores has been suggested to
eliminate intersubject variability of the starting pain in-
tensity and of the response range on the pain intensity
scale.'® However, after performing such an analysis the
results were consistent with presented findings for non-
normalized data (analysis not shown).

Our analysis implies limitations for the use of the visual
analog pain relief scale to characterize the time course of
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analgesic drug action. Used in combination with a visual
analog pain intensity scale, the resulting pain relief
scores seem to have changed their quantitative meaning:
The same pain relief score before and after maximum
analgesia was related to a different pain intensity. In
theory, the pain relief scale allows assessing analgesic
drug action under standardized conditions; i.e., every
subject starts at zero and responds on the same range of
the scale. However, if a visual analog pain intensity score
(0-100) decreases from 75 to O or from 25 to O in
response to a drug this may well indicate a different
efficacy. Nevertheless, in both circumstances the same
score of 100 would result if using the pain relief scale.
This suggests that standardizing the scaling method for
different baseline conditions distorts results rather than
increasing their accuracy.

There are some limitations to our study and data inter-
pretation. The number of subjects studied was small, and
all patients suffered either from chronic nonmalignant or
cancer pain. In addition, all patients suffered from mod-
erate or severe but not maximal pain at the beginning of
the experiments and experienced substantial analgesia.
Within these constraints our analysis points to the pos-
sibility that the use of the visual analog pain relief scale
may generally be problematic in terms of quantifying the
time course of analgesic drug action. However, studies
including a larger number of patients suffering from
various pain conditions are needed to allow such a broad
conclusion.

In summary, our analysis suggests that the visual ana-
log pain relief scale might have some shortcomings and
does not offer proven advantage compared with the
visual analog pain intensity scale to quantify analgesic
drug action over time. We therefore suggest that pain
intensity be assessed if using a visual analog scale to
characterize the time course of analgesic drug action.
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