
Chapter 5: repeated pain assessment  53 

5 Repeated pain assessment in temporomandibular
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Introduction

Pain has been defined as a ‘subjective unpleasant sensory and emotional
experience with actual or potential tissue damage or described in terms
of such damage’ (Merskey,  1994). Pain due to osteoarthritic and/or
muscular pain is influenced by movement, pressure, social surroundings
and rest. Pain intensity differs between and within subjects, and it can be
estimated on unidimensional and multidimensional levels (Katz and
Melzack, 1999). A commonly applied unidimensional pain measurement
method is a visual analogue scale (VAS) of 100 mm of which the two
extremes represent the absence of pain and the worst imaginable pain,
respectively. A commonly used multidimensional pain assessment
instrument is the McGill pain questionnaire which evaluates sensory,
affective and evaluative pain qualities. The McGill pain questionnaire has
been demonstrated to be a reliable and valid instrument (Rudy et al, 
1992; Katz and Melzack, 1999; Melzack,  1975; van der Kloot et al, 
1995). Unidimensional VAS  measures are integrated in this
multidimensional instrument, to assess average, minimal and maximal
levels of pain intensity in the week previous to assessment.
Regarding visual analogue scales, reliability and validity assessments
using classical psychometric analyses have been reported in different
fields of research (Price et al,  1983; Ohnhaus,  1975; McCormack et al, 
1988). Reliability in the ‘classical’ sense can be expressed as Kappa
coefficients, correlation coefficients or coefficients derived thereof,
depending of the type of data. These coefficients express agreement or
linear association, but do not express difference (Bland and Altman,
1986). Rudy et al. (1992) reported that the intraclass correlation
coefficient, when used within the framework of the generalizability
theory, meets the conditions needed for a valid interrater reliability
statistic (Rudy et al,  1992). However, even an intraclass correlation
coefficient does not inform the clinician about how much change is
needed to overcome individual and/or biological variance.
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Complementary to classical psychometric analyses,  generalizability and
decision studies have been designed for reasoned decision making
(Cronbach et al,  1972; Rudy et al,  1992) . These studies are required to
distinguish ‘real change’ from biological variation of an outcome variable
(Kropmans et al,  1999; Kropmans et al,  2000). Generalizability and
decision studies are not commonly used within the field of pain research
but have recently been introduced to other fields of medical research,
such as echocardiography measurement, blood pressure measurement,
electromyography measurement, muscle force and goniometry
measurement (Kuecherer et al,  1991; Llabre et al,  1988; Hatch et al, 
1992; LaStayo and Wheeler, 1994). Mitchell et al. (1979) pointed out
that measurements provide data that are influenced by different aspects
of the observational situation. These aspects include individual variation
between and within patients because of the patients' changing beliefs and
perceptions of pain, resulting in variation between different measurement
days and between different repetitions (Mitchell,  1979; Rudy et al, 
1992). The McGill Pain Questionnaire is sensitive to change due to
interventions designed to reduce pain (Katz and Melzack, 1999).
However, these findings were consistently related to changes in pain
using verbal rating scales. Although Katz and Melzack (1999) supposed
an increased ability of the McGill Pain Questionnaire to detect
differences in pain, there is no information about the smallest detectable
difference of neither the number of words chosen, nor the pain rating
index (Katz and Melzack, 1999).
Recently, the smallest detectable difference was reported for actual,
minimal and maximal experienced pain (Kropmans et al,  1999)
measured on VAS calculated from the correlation coefficient and
standard deviation of  a heterogeneous group of pain patients (Kropmans
et al,  1999; van der Kloot et al,  1995). For actual pain the smallest
detectable difference was 28 mm and for both minimal and maximal pain
it was 22 mm on a 0 - 100 mm unidimensional non-verbal horizontal
VAS. The smallest detectable difference is expressed in the same unit as
the measurement instrument it originates from (Roebroeck et al,  1993). 
The smallest detectable difference is estimated from variance
components influencing the reliability of the measurement procedure.
The contribution of different variance components is estimated in a
generalizability study for random observations, random measurement
days, repetitions and their interactions (Cronbach et al,  1972). In a
decision study, the standard error of measurement, the 95 % confidence
limits, and the smallest detectable difference are estimated from the
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absolute error variance of the generalizability study, for single and
repeated measurement. The available literature about reliability
assessments of experienced pain is largely limited to other fields than that
of temporomandibular disorders. According to the recommendations of
Rudy et al. (1992) the reliability of multidimensional pain measurement
should be investigated using a generalizability- and a decision study
(Rudy et al,  1992). This should result in a measure of change in
experienced pain applicable for all clinicians treating patients with
temporomandibular joint disorders.
To illustrate the clinical relevance of the smallest detectable difference in
individual cases, we present a female patient with temporomandibular
joint pain due to osteoarthritis with unidimensional pain on a VAS
(Range 0 - 100 mm) of 28 mm, a restricted mouth opening of 25 mm
interincisal distance, and a severe function impairment of 40 units on the
Mandibular Function Impairment Questionnaire (MFIQ, range 0 -68).
Initial therapy consisted of a diet of soft food, the advice to limit jaw
movements, and medication consisting of a non- steriodal anti-
inflammatory drug. After a period of four weeks, the pain intensity was
18  mm, the mouth opening was 40 mm, and the function impairment
was 34 units on the MFIQ. Although the mouth opening improved
(exceeding the smallest detectable difference of  9 mm (Kropmans et al, 
2000)), the improvement of ‘mandibular function impairment’ did not
exceed the smallest detectable difference of 14 units of the MFIQ
(Kropmans et al,  1999). The pain score on the VAS reduced from 28
mm to 18 mm. Based on the data of a heterogenous group of patients
(Kropmans et al,  1999), the experienced pain of this patient did not
improve. It is not clear whether this smallest detectable difference can be
generalized to patients with temporomandibular joint pain due to
osteoarthritis.
The aim of this study was to assess and analyse the reliability of
unidimensional and multidimensional experienced pain by means of a
generalizability and a decision study in patients with painfully restricted
temporomandibular joints, and to illustrate the method' s clinical utility in
individual cases.

Methods

Repeated observations of 25 consecutive patients (5 males, 20 females)
referred to the Department of Oral and Maxillofacial Surgery for the
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treatment of pain related to restricted temporomandibular joint function,
were analyzed after obtaining informed consent.
Unidimensional pain experiences, including average, minimal and
maximal experienced pain intensity during the week prior to assessment,
were assessed repeatedly using visual analogue scales. Non-verbal
horizontal VAS’ s of 100 mm were used, the two extremes representing
the absence of pain and the worst imaginable pain, respectively (Figure
5.1). 

Figure 5.1
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We used two separate scales, one for each of the two pain levels.
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The two item non-verbal horizontal visual analogue scale for minimal and  maximal experienced pain of
the McGill pain questionnaire.

Multidimensional pain experience was assessed using the number of
words chosen and the pain rating index of the McGill pain questionnaire
(Dutch Language Version, DLV). The reliability and validity of the
McGill pain questionnaire (DLV) has been extensively tested by van der
Kloot et al. (1995). Sensory, affective and evaluative qualities were
assessed using the number of pain adjectives chosen and the pain rating
index (sum of the intensity scale values ranges from 0 - 141.8) (van der
Kloot et al,  1995). 
Maximal mouth opening was measured with a millimeter ruler, and
defined as the maximal distance between the incisal edges of the
maxillary and mandibulary central incisors. Mandibular function was
assessed with the MFIQ (Stegenga et al.1993). 
Eight measurements of each unidimensional pain intensity (total n = 150)
and four measurements of the number of words chosen and of the total
pain rating index (total n = 100) of the McGill pain questionnaire (DLV)



Chapter 5: repeated pain assessment  57 

were performed on two separate measurement days, one week apart,
using two consecutive measurement sessions and two repetitions within
each session .
The visual analogue scale as well as the McGill pain questionnaire
(DLV) and the MFIQ were completed by the patients within half an
hour, followed by assessment of the physical conditions of  the patients'
joints by a physician (observer). Within one hour after the first session, a
second physician (observer) assessed the patient after the patient had
completed the questionnaires. A second time, on the second
measurement day the observers appeared in reversed order. No
treatment was provided within the assessment period of one week.
Each patient was measured under all possible conditions, denoted as a
crossed four-way patient (n=25) x days (n=2) x session (n=2) x
repetitions (n=2) design (Cronbach et al,  1972). 
In the generalizability study, the separate scores on the VAS of average,
minimal and maximal pain, and the pain rating index of the McGill pain
questionnaire were included. Variance components were calculated for
the main effects of ‘patients’ (pat), ‘measurement days’ (days), ‘sessions’
(ses), and ‘repetitions’ (rep). Furthermore, the 2-way interaction effects
were calculated for ‘patients and measurement days’ (pat x days),
‘patients and sessions’(pat x ses), ‘patients and repetitions’ (pat x rep),
‘measurement days and repetitions’ (days x rep) and ‘sessions and
repetitions’ (ses x rep). The three-way interaction effects were calculated
for ‘patients, measurement days and sessions’ (pat x days x ses),
‘patients, days and repetitions’ (pat x days x rep), ‘patients, sessions and
repetitions’ (pat x ses x rep) and for ‘days, sessions and repetitions’
(days x ses x rep). Finally, the 4-way interaction effects were calculated
for ‘patients, measurement days, sessions and repetitions’ (pat x days x
ses x rep), adjusted for the ‘residual random error’ (pat x days x ses x
rep, e).
In the decision study, we used the variance components from the
generalizability study. The variance of ‘patients’, as object of
measurement, was excluded from the analyses.  In order to decide about
a decrease or increase in pain intensity, the standard error of
measurement, the corresponding 95% confidence limits, and the smallest
detectable difference were calculated from the estimated variance
components for each of the experienced pain intensities. The standard
error of measurement is the square root of the absolute error variance,
which is the summation of estimates of variance components with at
least one random factor (Cronbach et al,  1972). In case of repeated
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measurements, the relevant variance components were divided by the
number of repetitions (Roebroeck et al,  1993). The limits of the
corresponding 95% confidence interval for an observed measurement
result are the observed score ± 1.96 x the standard error of
measurement. A statistically significant change over a period of time is
termed the smallest detectable difference and must be at least 1.96 x �2 x
standard error of measurement (Kropmans et al,  1999). The
generalizability coefficients for different measurement designs were
calculated to establish the generalizability of our results to clinical similar
situations (days, sessions, repetitions) (Kusumoto et al,  1995).

Statistical analyses
A normal plot and the one-sample-Kolmogorov-Smirnov test were used
to check for normal distributions. Analyses of Variance designs were
calculated with SPSS PC  version 8.1. GENOVA (GENeralized Analysis+

Of Variance System. J.E. Crick and R.L. Brennan. The American
College Testing Program. P.O. Box 168, Iowa City, Iowa 52243) was
used to analyse the different variance components in a generalizability
study and to generate the smallest detectable difference in a decision
study according to previously described rules (Roebroeck et al,  1993).

Results

The mean (SD) age of the study group was 36.8 (14.5) years, the mean
(SD) duration of complains 15 (20) months, the mean (SD) maximal
mouth opening was 36 (10) mm and the median (inter-quartile range) of
mandibular function impairment was 39.5 units (30.0-49.5). 
Means and standard deviations of unidimensional average, minimal and
maximal pain for different measurement days, measurement sessions and
repetitions are listed in table 5.1.
Average pain, minimal and maximal pain were all normally distributed
(Z=0.11, p=0.20; 0.17, p=0.68 and 0.09, p=0.20). Means and standard
deviations of the multidimensional pain rating index for different
measurement days and measurement sessions are listed in table 5.3.
Between-patient variance for all unidimensional visual analogue scales
accounted for at least 64% of total variance, and absolute error variance
accounted for at least 31% of total variance (Figure 5.2a, 5.2b, 5.2c).
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Table 5.1 Mean (SD) of experienced average pain, minimal and maximal pain in the week prior to
assessment of the first and second repetition on two days using two sessions.

VAS VAS VAS

Average pain Minimal pain Maximal pain

Rep 1 Rep 2 Rep 1 Rep 2 Rep 1 Rep 2

Mean (sd) Mean (sd) Mean (sd) Mean (sd) Mean (sd) Mean (sd)

Day 1 Session 1 29.0 (22.0) 26.3 (22.5)* 14.8 (16.2) 12.9 (12.9) 41.4 (27.0) 41.1 (29.7)

Day 1 Session 2 25.5 (21.2) 26.0 (20.5)* 13.4 (14.5) 14.9 (17.0) 40.9 (27.6) 40.5 (28.1)

Day 2 Session 1 30.3 (23.9) 24.2 (20.0)* 12.3 (13.4) 12.3 (13.4) 43.2 (28.1) 41.4 (27.8)

Day 2 Session 2 27.9 (21.8) 23.6 (18.4)* 12.9 (14.0) 12.1 (13.5) 41.6 (27.6) 40.4 (28.1)

A statistical significant reduction of average pain was found between the first and second repetition, this
reduction in average experienced pain was due to questionnaire bias (n=25) * = p<0.05. This scientific
evidence for questionnaire bias of VAS is statistically significant but is not clinically relevant because of
the smallest detectable difference of the VAS for average pain.  

Figure 5.2a Between patient variance for average pain and absolute error variance (left circle) and
absolute error variance (right circle).

For the multidimensional pain rating index, the between patients variance
accounted for 76 % of total variance while error variance was 24 %,
respectively (5.2d).
Absolute error variance for average pain consisted for 62% of
interactions effects of patients x measurement days (Figure 5.2a). For
minimal pain, the absolute error variance consisted for 45% of these
patients x measurement days interaction effects (Figure 5.2b); and for
maximal pain for 74% (Figure 5.2c). Interaction effects of patients x
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measurement days x sessions x repetitions, adjusted for residual error,
was 22% of the absolute error variance for average pain, 54 % for
minimal pain and 16,5% for maximal pain. Absolute error variance for
the pain rating index consisted of 63% of interaction effects between
patients x days and 37% of interaction effects between patients x days x
repetitions, adjusted for residual error. The missing amount of absolute
error variance of 1% is due to negative variance components and
interactions effects less than 1% which were set to zero (Cronbach et al, 
1972)(Brennan,  1983).

Table 5.3  Mean (SD) of the number of words chosen and the pain rating index in the week prior to
assessment of both measurement days using two sessions per day. No statistical significant differences
were found between the different days and/or sessions  p<0.05.

Number of words chosen Pain Rating Index

Mean (sd) Mean (sd)

Day 1 Session 1 5.8 (3.5) 27.5 (18.0)

Day 1 Session 2 5.7 (3.2) 27.4 (16.6)

Day 2 Session 1 5.6 (3.1) 27.0 (15.4)

Day 2 Session 2 6.0 (3.1) 28.3 (16.9)

The standard error of the measurement, the corresponding 95%
confidence limits and the smallest detectable difference for single and
repeated measurements are listed in the decision study (Table 5.4a, b, c
and d). The smallest detectable difference for each single observer
assessing a patient once, is 35 mm for average pain,  25 mm for minimal
pain and 43 mm for maximal pain. Carrying out the measurements on
two separate days and repeating it twice on each measurement day, the
smallest detectable difference decreased to 24 mm for average pain, 15
mm for minimal pain and 29 mm for maximal pain. The standard error of
the measurement, the corresponding 95% confidence limits and the
smallest detectable difference for the pain rating index for different
measurement designs are listed in Table 5.3d. The smallest detectable
difference for the pain rating index varied from 22.6 for a single
measurement design to 14.4 for a repeated measurement design with 2
measurement sessions and two repetitions.
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Figure 5.2b Between patient variance for minimal pain and absolute error variance (left circle) and
absolute error variance (right circle).

The generalizability coefficient for each separate pain intensity measured
in separate random measurement designs varied from 0.64 for single
measurement of minimal pain to 0.81 for repeated measurement of
average pain and 0.83 for repeated measurement of both minimal and
maximal pain. The generalizability coefficient for the pain rating index
varied from 0.76 for single measurement to 0.89 for repeated
measurements.

Figure 5.2c Between patient variance for maximal pain and absolute error variance (left circle) and
absolute error variance (right circle).



Table 5.4a Decision study results of average pain

Measurement design Days Obs Rep SEM 95 % SDD Rp

CI

Random model

Single measurement 1 1 1 13 mm ± 25 35 mm 0.66

Repeated measurement 1 1 2 12 mm ± 23 32 mm 0.70

Repeated measurement 1 2 2 11 mm ± 22 31 mm 0.71

Repeated measurement 2 1 2 9 mm ± 17 24 mm 0.81

Table 5.4b Decision study results of minimal pain

Measurement design Days Obs Rep SEM 95 % SDD Rp

CI

Random model

Single measurement 1 1 1 9 mm ± 17 25 mm 0.64

Repeated measurement 1 1 2 8 mm ± 15 21 mm 0.71

Repeated measurement 1 2 2 7 mm ± 13 19 mm 0.75

Repeated measurement 2 1 2 5 mm ± 11 15 mm 0.83

Table 5.4c Decision study results of maximal pain

Measurement design Days Obs Rep SEM 95 % SDD Rp

CI

Random model

Single measurement 1 1 1 16 mm ± 30 43 mm 0.69

Repeated measurement 1 1 2 15 mm ± 29 40 mm 0.72

Repeated measurement 1 2 2 14 mm ± 28 39 mm 0.73

Repeated measurement 2 1 2 10 mm ± 21 29 mm 0.83

Table 5.4d Decision study results of the pain rating index

Measurement design Days Rep SEM 95 % SDD Rp

CI

Random model

Single measurement 1 1 8.2 ± 16.1 22.7 0.76

Repeated measurement 1 2 7.4 ± 14.5 20.5 0.80

Repeated measurement 1 2 5.8 ± 11.4 16.0 0.86

Repeated measurement 2 2 5.2 ± 10.2 14.4 0.89

The standard error of measurement (SEM ) , 95% confidence limits (95 % CI), and the smallestp

detectable difference (SDD) decreased by increasing the number of repetitions (rep). Measuring two days
(days), recording the measurement twice, each day, the standard error of measurement, 95% confidence
limits, and the smallest detectable difference of each level of unidimensional or multidimensional
experienced pain decreased to the lowest value. (R = generalizability coefficient)
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Discussion

The smallest detectable difference for unidimensional average, minimal
and maximal pain using single measurements is large, 35, 25 and 43 mm,
respectively, when considering the total range of 100 mm.  Although
repeated measurement reduces the smallest detectable difference to 24,
15 and 29 mm, respectively, it is remarkable that maximal pain must
change twice as much as minimal pain to obtain a statistically significant
change in the individual patient. This larger change is possibly due to a
larger variance in remembering maximal pain, as is explained later on.
For the multidimensional pain rating index the smallest detectable
difference  is smaller, ranging from 22.6 to 14.4, when considering the
range of the total pain rating index of 0 to 141.8. 
Statistical comparison of group means, if collected in a randomized
clinical trial, could lead to the clinical decision on what therapy is most
effective (Sackett and Rosenberg, 1995). However, a statistically
significant difference in group means does not inform the clinician about
how much change is needed in the individual patient, as does the smallest
detectable difference. The smallest detectable difference demonstrates
that our patient, presented in the introduction, did not improve on
average pain. Average pain, in case of repeated measurement had to
improve from 28 to at least 4 mm (the smallest detectable difference for
average pain, in case of repeated measurement, is 24 mm), to be
statistically significant. Thus, in this patient, initial therapy has improved
maximal mouth opening, but did not improve function impairment and
average pain. Based on the evidence of these data, it is reasonable to
prescribe specific pain medication or arthrocentesis to further decrease
the pain (from 18 mm to less than 4 mm). If the pain had decreased
significantly in this patient without improvement of function, physical
therapy could be a treatment option.
Repeated measurement reduces the smallest detectable difference of both
unidimensional and multidimensional pain levels. Variance components
of the interaction effects of patients and days are divided by the number
of repetitions, and thus, the more repetitions, the more reduction of
absolute error variance and the smallest detectable difference. In case of
using unidimensional VAS, these interaction effects of patients and days
accounted  for 74% of absolute error variance for maximal pain, and for
minimal and average pain these effects accounted for only 45 and 62%
(Figure 5.2a, b, c). 
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Apparently, remembering maximally experienced pain during the week
prior to assessment is more variable than remembering minimally
experienced pain. These variations must be taken into account in
reasoned decision making.  For the multidimensional pain rating index of
the McGill pain questionnaire, absolute error variance accounted for
24% and this index is, therefore, more reliable than a unidimensional
VAS. Still 63 % of absolute error variance is affected by the interaction
effects of patients and days, possibly due to patients' changing beliefs and
perception of pain on different days.
The smallest detectable differences of minimal and maximal pain intensity
in our group of patients differ from those presented in a heterogenous
group of pain patients. In the heterogenous group, the smallest
detectable difference for both minimal and maximal pain was 22 mm,
while in the restricted temporomandibular joint group it was 25 and 43
mm, respectively. Thus, the smallest detectable difference of maximal
pain intensity in the group of patients with restricted temporomandibular
joint function was twice that of the heterogenous group of pain patients.
One explanation might be that in the McGill pain questionnaire minimal
and maximal pain are assessed on one scale. We used  two scales, one
for each of the two pain levels (Figure 5.1). Another explanation might
be that maximal pain in the temporomandibular joint differs from a
heterogenous group of pain patients.
In our study, the unidimensional VAS generalizability coefficients ranged
from 0.66 for single measurement to 0.83 for repeated measurements on
two different days, recording the measurement twice every day. For the
multidimensional Pain rating index, the generalizability coefficients
varied from 0.76  in case of single measurement to 0.89 for repeated
measurement. Results can be generalized to clinical similar situations in
case of a generalizability coefficient greater than 0.80 (Brennan,  1983).
In case of single measurement, the absolute error variance (1- r) of
experienced pain around the observed score is large and the linear
association to clinical similar situations is, therefore, not that strong as in
case of repeated measurement. Thus, we recommend repeated
measurement of pain at least twice on a single day using the number of
words chosen (to calculate the pain rating index) of the McGill pain
questionnaire, in addition to a VAS, in case of reasoned decision
making. The VAS has to be repeated on two different days to reduce the
smallest detectable difference to an optimum.
Average pain was assessed twice within one session. The second
registration was significantly  less than the first one. Between the first
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and second repetition of average pain assessment, our patients were
requested to fill out the McGill’ s pain questionnaire (DLV) and the
MFIQ (van der Kloot et al,  1995; Stegenga et al,  1993). Apparently,
the patients reconsidered their average experienced pain during the week
prior to the assessments and judged it to be less after filling out the
questionnaires. This bias is known as a ‘questionnaire effect’, due to lack
of validity of the VAS (Altman, 1997). Future treatment effects should
be corrected for this ‘questionnaire effect’.   
Between-patient variance and absolute error variance did not differ
between average pain, minimal and maximal pain, indicating equal
distribution of these two aspects of variance across the total variance.

Figure 5.2d Between patient variance for the multidimentional  pain rating index and absolute error
variance (left circle) and absolute error variance separately (right circle).

Absolute error variance, however, as a result of our measurement
design, is high (35% and 24% respectively) as compared to others who
report an error variance of about 10% (McCormack et al,  1988). This
difference can be explained by the fact that pain is a subjective
unpleasant sensory and emotional experience that can be influenced by
emotion and social surroundings, resulting in changing beliefs and
perceptions of pain. In our study, facets of emotion and social
surroundings were included (days, sessions and repetitions) while other
authors did not take these facets into account. Moreover, the generalized
analyses of variance of different facets of a measurement design allows
generalization to all of these facets, whereas using correlation
coefficients, generalization of results is merely limited to both observers
involved. Knowing the amount of variance of these facets, insight is
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given in the measurement design. In case of low reliability, changes in
the measurement design, for instance more repetitions, can improve the
reliability.
Among the numerous psycho-physical procedures for assessing pain with
direct scaling procedures, VAS’ s have gained popularity in the clinical
setting. Its popularity is based on the assumption of simplicity,
versatility, relative insensitivity to bias and the assumption that the
procedures yield numerical values that are valid and reliable. In our
study, absolute error variance was analysed for both the VAS and the
pain rating index and represented 35% and 24% of total variance
respectively. The results of the anlyses of different variance components,
such as the interaction effects of days and patients, give more insight in
the measurement procedure as do classical psychometric analyses, i.e.
Kappa, correlation coeffecients and intraclass correlation coefficients.
The interaction effects of patients and days (variability of pain in time)
accounted for most of the error variance of all the measurement
instruments used. The clinician considering an intervention should be
sure how to overcome the effects of changing beliefs and perceptions of
pain in his patient.
In conclusion, an improvement of at least 43 mm to 15 mm on a VAS
and 22.7 to 14.4 units of the pain rating index, depending on the
dimension of experienced pain recorded and the number of repetitions on
different days, is needed to be statistically significant in patients with
temporomandibular joint disorders. The smallest detectable difference of
temporomandibular joint pain measurement is relatively large.
Experienced pain recorded on visual analogue scales is influenced by
various external and internal factors to a larger extend than pain assessed
on the pain rating index. 
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