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Behavioural evaluation in patients affected 
by chronic pain: a preliminary study
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Abstract The aim was to analyse
the existing relation between a
subjective evaluation of pain with
the use of the Verbal Numerical
Scale (VNS) and an objective
behavioural measure associated
with pain, by means of the Pain
Behaviour Rating Scale (UAB). An
observational correlation study
was carried out in a hospital envi-
ronment. The study included 61
patients affected with multiple
forms of non-malignant chronic
pain; the behaviour was observed
by the nursing staff. In general, a
positive but moderate correlation
was obtained between VNS and
UAB scales (r=0.29, p<0.0001).
Observing behaviour and listening
to the patient constituted two com-
plementary and non-interchange-
able methods for assessing the
level of pain capable of providing
a global and objective portrayal of
the pain experience.
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Introduction

The International Association for the Study of Pain
(IASP) defines pain as “an unpleasant sensory and emo-

tional experience associated with actual or potential tissue
damage or described in terms of such damage” [1]. This
definition emphasises how the perception of pain may
have not only a biological/structural foundation but may
also derive from psychological factors, such as the per-
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sonality of the subjects, their cognitive-emotional charac-
teristics, family role models, etc., which inevitably influ-
ence the perception and description of the experience.

Description of pain by the patient can be attributed to an
underlying physical basis, but can often also be psychologi-
cal or legal in nature. The assessment of a strictly personal
experience like pain should, therefore, foresee the close
examination of other aspects: history of the patients and
their experience with pain, direct observation of their behav-
iour, and analysis of specific physiological parameters.

Verbal description of pain intensity and real pain-
linked behaviour are two different evaluation systems,
which patients should use to communicate their suffering.

Behavioural investigation is an aspect that should not
be neglected in the evaluation of patients affected by
chronic pain, in that it not only conditions the clinical
diagnosis orienting it towards appropriate therapeutic
choices but also verifies the reliability of what has been
described by the patients [2, 3].

The literature reports little correspondence between
what has been reported regarding the intensity of the pain
perceived by patients and what can be deduced by their
caregivers [4, 5].

It is not difficult to imagine the usefulness of monitoring
behaviour in the case of children or the elderly, who are
potentially more exposed to communication problems, and
could find it difficult or impossible, because of cultural or
personal reasons, to express an opinion in regard to one’s
experience of pain or filling out descriptive questionnaires.

The behaviour expressed during pain may include com-
plaints, drug use, or the search for a treatment, physical or
social disability, and behaviour tied to physical pain, such as
facial grimaces, moans or massage of the painful area. Many
of these actions can be objectively analysed, quantified
[6–10], and compared with the description that the patients
themselves reported regarding their pain experience [11, 12].

Several studies have found a low or moderate correla-
tion between an objective measure of the patients’ global
behaviour and a subjective measure of the perceived pain
intensity [13–17]. It was also observed that the strength of
the correlation in question could depend on various fac-
tors: the chronicity of the pain, the moment in which the
subjective evaluation was carried out, and the type of pain
behaviour observed and tested [9].

Materials and methods

Objective

The aim of this study was to observe and investigate the relation
between a subjective pain evaluation by the patient and an objec-
tive measure of the patient’s actual behaviour. Is the patients’

judgement of their pain in accordance with what they manifest
from a behavioural point of view?

Participants

After obtaining informed consent, patients (range 25–85 years)
affected by chronic non-malignant pain ranked in classes, with-
out other associated pathologies that can increase pain (diabetes,
major depression in treatment, pathologies with known diagno-
sis and currently being treated), and with good health status
(ASA Physical Status 1–2), capable of understanding the ques-
tions for VNS assessment, hospitalised from March to July 2004
at the Pain Therapy and Palliative Care Unit were enrolled in the
study. Therapy was based on the type of diagnosed pain and was
the same for each pain category identified.

Monitoring and data collection

The subjective perception of pain was investigated with the use
of the Verbal Numerical Scale (VNS), an instrument of easy
administration, in which the patient is asked to choose a number
from 0 to 10 to represent the intensity of pain felt.

For VNS evaluation, patients were asked to score their pain
from 0 to 10, where 0 was no pain and 10 was the worst pain
experienced, or “what is the degree of pain you experienced
from 0 to 10 at this moment, if 0 means no pain and 10 is the
worst pain you have experienced?” [18].

The choice of using this scale instead of the common Visual
Analogue Scale (VAS) arose from the necessity to monitor a
sample of prevalently older patients, who would have found it
difficult to complete the VAS questionnaire. The VNS eliminat-
ed, in fact, the necessity of visual and motor coordination
requested when administering the VAS, therefore offering a
greater possibility of being completed [18–20]. It has also been
demonstrated that VNS scores are comparable with Numeric
Rating Scale (NRS) scores [21].

Behavioural assessment was carried out with the use of the
UAB Pain Behaviour Scale [4], a standardised instrument capa-
ble of assessing through direct observation the global behaviour
of the patient [8]. The scale consists of 10 target behaviours,
each of which contributes equally to the total score, providing a
range of possible scores from 0 to 10. This set of target pain
behaviours was selected from a larger list and represented to the
UAB Authors some of the most salient, reliably measurable and
frequently observed pain behaviours in a chronic pain popula-
tion: verbal and non-verbal vocal complaints, time spent lying
down because of pain, facial grimaces, quality of standing pos-
ture and mobility, suffering body language, use of visible sup-
portive equipment, stationary movements (how often the patient
shifts position while sitting or standing) and pain medication
behaviour. Ratings were based on frequency estimates for both
of these variables: absent (0), occasional (1/2) and frequent (1).

Patients were monitored for 5 consecutive days: on admis-
sion (day one), VNS and UAB scores were collected for a pre-
therapeutic baseline evaluation. Over the subsequent four days,
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VNS and UAB scores were always collected from the patients
upon awakening (8:00 h) by the same person to evaluate the ben-
efit of therapy from the previous day and the progressive
improvement in the clinical picture. 

During the day, behavioural observation and consequent
completion of the UAB scale was carried out by the nursing staff,
who seemed better suited to observe certain behaviours of hospi-
talised patients, as they were more often in contact with them.
The UAB was administered three times daily for 5 consecutive
days. The decision to evaluate the patients 3 times a day coincid-
ed with the necessity to observe their behaviour during the entire
day rather than in one precise moment; the three evaluation times
involved different observers. The nursing staff was quickly
trained at the start of the study to compile UAB scores on the hos-
pitalised patients who were enrolled in the study, and although
their knowledge of the UAB was poor, it was the same for each
member of the paramedical personnel, who only had to compile
the UAB tables. The nursing staff’s work schedule was based on
shift rotations; thus, the nurse who administered the UAB was
always different during the day and during the study period, and
the same nurse was never responsible for the entire weekly after-
noon or evening UAB scoring during the study period.

The therapy for these patients was administered only in the
morning according to internal therapeutic protocols, which were
the same based on the type of pain; the nurse observers could not
dispense pain medication to the patients without medical pre-
scription. Internal therapeutic protocols were rigorously respect-
ed during the study, and pain medication remained constant dur-
ing the five-day period.

Patients hospitalised for more or less than 5 days were
excluded from the study.

Statistical analysis

Data are shown in mean and standard deviation (SD) intervals.
The differences between VNS and UAB in the pain groups

and the UAB differences for each day were analysed with repeat-
ed two-way ANOVA. Correlation coefficients were calculated
with 95% confidence intervals (CI) for the whole study popula-
tion, for the subgroup with lumbosciatalgia (in its entirety and
ranked by gender), and for days one and five of the study.
Correlation coefficients for days one and five for males and
females in the subgroup with lumbosciatalgia were compared with
an unpaired t-test, while clinical progress from day one to five,
based on VNS and UAB scores, was compared with paired t-test.
Linear regression curves were compared for days one and five.

Statistical analysis was performed with SPSS 13.1 for
Windows program (SPSS Inc., Chicago, IL). p-values <0.05
were considered statistically significant.

Results

A total of 61 patients, with good health status (Mean ASA
– PS 1.31, SD 0.23) were enrolled in the study: 20 males
(33%) and 41 females (67%).

Six groups were sorted based on pain type, without
other associated pathologies that can increase pain, with
the following distribution: (a) lumbosciatalgia, 26 patients
(44%); (b) headache; (c) cervicobrachialgia; (d) neuralgia,
7 patients (11%) in each group; (e) cruralgia, 5 patients
(8%); (f) other types of pain, 9 patients (15%).

In Figure 1, the distribution of subgroups based on
pain presentation, gender and age is shown in absolute
values. It is evident that in the lumbosciatalgia group,
male and female distribution is similar, whereas in the
other groups, there is a female prevalence. Mean age for
the 61 patients was 63 years (SD 11); it is evident that in
the headache group, the age is lower than the mean.

Figure 2 and Table 1 report VNS and UAB presenta-
tion values on admission (first day values) in the six study
groups. VNS values are similar, while there are statistical
differences (p<0.01, ANOVA) in UAB values. The great-
est differences were also found for headache between
VNS and UAB values. The limitation of these data is that
they were generated from a small sample size (n=7); these
results should be analysed with other accurate studies.

In Figure 3 VNS and UAB trends are shown for the
entire study population from day one to five with signifi-
cant reduction in VNS trends (p<0.05 paired t-test for con-
tinuous data) not reflected by the UAB trend.

In Figure 4 linear regression curves for VNS and UAB
on days one and five are shown. This complex figure
shows the correlation between VNS and UAB evaluated on
the morning of day one in grey and the correlation between
VNS and UAB evaluated on the morning of day five with
black triangles. It is evident that the grey points are more
scattered than the black triangles, which is confirmed by
95% CI from the fit line. In fact, the 95% CI for the fit line
on day one (in grey, r2=0.012; CI, –0.092–0.431, non-sig-
nificant) is larger than that on day five (black fit line,
r2=0.423; CI: 0.331–0.638, p<0.0001).

Figure 5 shows mean and SD UAB values recorded at
three specific daily times on the five study days. There are
statistically significant differences between morning,
afternoon and evening (p<0.005, day one; p<0.001, day
two; p<0.01, day three; p<0.05, days four and five; repeat-
ed measures two-way ANOVA), which nevertheless grad-
ually decrease. It is evident that UAB evening values are
significantly lower than the other daily times.

In Table 2, the Pearson correlation and 95% CI for coef-
ficient B are shown for the entire study population.
Correlation between VNS and UAB for the entire study pop-
ulation was 0.284 (95% CI for B, 0.123–0.366, N. 61*5)
with p<0.0001. Also in Table 2, the Pearson correlation and
95% CI for coefficient B are shown for days one and five of
the study, and it is evident that the correlation progressively
increases with time: from 0.112 (95% CI for B,
–0.092–0.231; p=0.392, N. 61*5) on day one to 0.634 (95%
CI for B, 0.331–0.738; p<0.0001, N. 61*5) on day five.



398

Based on the size of the lumbosciatalgia subgroup, the
same statistical analysis was restricted to this group,
which showed the same number of males and females
(Fig. 1). Table 2 shows the Pearson correlation and 95%
CI for coefficient B in the lumbosciatalgia group by gen-
der distribution. Correlation in the lumbosciatalgia group
was 0.268 (95% CI for B, 0.066–0.290, N. 26*5), with
p=0.002. The correlation in women in this group was
smaller than that in men, respectively, 0.241 (95% CI for
B, 0.005–0.368, N. 14*5, p=0.044) vs. 0.321 (95% CI for
B, 0.039–0.404, p=0.012, N. 12*5). Correlation coeffi-
cients compared with paired t-test did not present signifi-
cant differences.

Figure 3 shows VNS and UAB trends for the lum-
bosciatalgia group compared with the same trends for the
entire study population. The VNS index presented a more
significant reduction (p<0.01 paired t-test for repeated
measures) than the index of the study population (p<0.05).

Fig. 1 Gender distribution in absolute val-
ues (M, male; F, female) (upper) and age
distribution in mean and standard devia-
tion in subgroups (lower)

Fig. 2 Verbal Numerical Scale (VNS) and Pain Behaviour Rating
Scale (UAB) distribution on day one (presentation values) in mean
and standard deviation in considered pain groups
*p<0.01, ANOVA
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Also, in this analysis, UAB did not show a statistically
significant reduction.

Discussion

Measurement of the pain experience is useful for several
reasons: it provides the starting point from which future

therapeutic interventions can be considered; it reveals the
degree of impairment and disability of the patient; it dif-
ferentiates a subject who is really suffering from one who
feigns; and it assesses the influence personality may have
on pain expression.

The subjective/objective approach to chronic pain
seems to be extremely valid, in that, in addition to exam-
ining the subjective perception of pain with self-reporting
instruments, it evaluates the degree of invalidity and the
behaviour associated with pain by way of behavioural
observation. Are what patients refer compatible with what
they do?

Table 1 Verbal Numerical Scale (VNS) and Pain Behaviour Rating
Scale (UAB) values in mean and standard deviation on the five
days of study

Days Mean VNS SD VNS Mean UAB SD UAB

1st day 4.00 2.54 1.86 1.59
2nd day 3.19 2.29 1.89 1.38
3rd day 3.10 2.03 2.04 1.53
4th day 2.49 1.98 1.67 1.46
5th day 2.15 1.89 1.61 1.44

Fig. 3 Verbal Numerical Scale (VNS) and Pain Behaviour Rating
Scale (UAB) trend from day one (pain presentation) to day five
(end of study) in the total group (upper *p<0.05, repeated mea-
surement paired t-test) and in the lumbosciatalgia group (lower
#p<0.01, repeated measurement paired t-test)

Fig. 4 Quadratic regression curve prepared with Verbal Numerical
Scale (VNS) and Pain Behaviour Rating Scale (UAB) values of the
total group on day one (pain presentation day) and on day five (end
of study) (r2=0.012; 95% CI for B, –0.192–0.431; p=0.392 for day
one, r2=0.403; 95% CI for B, 0.331–0.638; p<0.0001 for day five)

Fig. 5 Pain Behaviour Rating Scale (UAB) values in mean and
standard deviation on three daily evaluations during the five days
of study. §p<0.005; °p<0.001; #p<0.01; *p<0.05; ANOVA
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The association between VNS and UAB scores found
by our analysis was positive but rather low (0.294,
p<0.0001); this fact seems to confirm what was found by
previous studies [11, 12], and it shows that self-reporting
pain intensity and pain behaviour constitute different
aspects of the complex pain experience. The small sample
size and heterogeneous class of pain analysed are limita-
tions to this study.

During the five days of assessment (from days one to
five of evaluation), we observed a progressive increase
in correlation between VNS and UAB (Table 2). This
result corresponds with what is shown in Figure 3 when,
on day five, the mean distance between VNS and UAB
scores decreased substantially, almost to the point of
overlapping.

Therefore, although patients described a lower pain
intensity, probably because of therapy, their pain behav-
iour was not very different from their previous pain
behaviour, when they showed a greater pain intensity. It
should be remembered that administered therapy is only
palliative for pain treatment and does not treat the specif-
ic underlying causes.

This fact could indicate that UAB is an unsuitable
instrument for pain behaviour evaluation in the long-term,
or, from a psychological point of view, we can hypothe-
sise that the expectations shown by patients on admission
to hospital play a substantial role in their amplification of
pain perception. It would be interesting to observe the
trend of the two measures over a longer time period to
verify their stability.

Analysing VNS and UAB scores in six subgroups (six
different groups for six different pathologies without spe-
cific treatment) during the first day of assessment, we

observed that while VNS scores were very similar (almost
overlapping), a significant difference existed between
UAB scores (Fig. 2); these scores seemed to underesti-
mate the pain of patients expressed with VNS in all
groups. The different type of pain focused on in this study
is a limitation because heterogeneity plays an important
role in the perception of pain by patients. In particular, we
found a trend inversion for the headache group, in which
UAB scores were higher than VNS scores, overestimating
in this case the pain perception intensity expressed with
VNS for this group. This aspect cannot be further
analysed in this study due to the small sample of patients
with headache, but warrants further study.

As mentioned above, the UAB scores related to patient
pain behaviour during hospitalisation were collected at
three different moments of the day by different nursing
staff both during the day and during the five days of the
study. We found significant differences between the scores
obtained at different observation times (morning, after-
noon, evening), which tended to decrease during the hos-
pitalisation period, showing that day therapy is effective
not only in the short term but also in the long term, that is,
from days one to five. The UAB evening scores were,
from a statistical point of view, lower in respect to other
scores. Considering, therefore, that UAB trends did not
show changes during the five days of assessment, we
could hypothesise that this scale was more useful in eval-
uating patients at different times of the day, thus avoiding
having to ask them each time direct questions on how they
felt, whereas the VNS could more likely be useful in eval-
uating therapeutic effects over time, day by day.

The second part of our study was dedicated to
analysing the correlation between UAB and VNS scores

Table 2 Pearson correlation (beta factor), 95% CI for coefficient B and significance (p) between Verbal Numerical Scale (VNS) values
considered as independent variable and Pain Behaviour Rating Scale (UAB) values as dependent variable in the total group; on days one
and five, in the lumbosciatalgia group (total and categorised for gender)

Correlation indices Pearson 95% CI for coefficient B p
correlation beta

Independent variable: VNS in group total
Group UAB 0.294 0.123 0.266 0.0001

Independent variable: VNS 1st day
UAB 1st day 0.112 –0.092 0.231 0.392
VNS 5th day
UAB 5th day 0.635 0.331 0.638 0.0001

Independent Variable: VNS in lumbosciatalgia group
Group UAB 0.268 0.066 0.290 0.002

VNS for males in lumbosciatalgia group
UAB males 0.322 0.039 0.304 0.012

VNS for females in lumbosciatalgia group
UAB females 0.241 0.005 0.368 0.044
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in the lumbosciatalgia group, as this group was more
numerous and homogenous (in relation to gender and age
distribution) than the others.

In the lumbosciatalgia group, the trend in VNS and
UAB scores was very similar to that of the total study
population (Fig. 3), but with a statistically significant
greater reduction in VNS scores compared with those of
the whole sample.

The correlation between VNS and UAB scores in the
female group was weaker and also less significant com-
pared to the male group, even though the lack of signifi-
cance between correlation coefficients by t-test identified
the same low correlation between scores in males and
females in the lumbosciatalgia group, which, moreover,
was very similar to results from the total sample. These
results were in contrast to those found in previous studies
regarding the differences in pain perception and in dis-
crimination of pain sensations between genders. According
to past studies, women reported more severe and frequent
pain, showed lower pain thresholds and pain tolerance than
men, and seemed more capable of discriminating pain sen-
sations [21–28]. Recent reviews [29, 30] suggest that dif-
ferent pain expressions found between men and women do
not necessarily reflect physiological/anatomical differ-
ences between the two sexes, but could be related to cog-
nitive or psychosocial factors (for example, the more or
less marked and culturally acquired adherence to stereo-
types typical to female and male social roles, and expecta-
tions tied to the gender role, etc.), which inevitably influ-
ence perception and manifestations of suffering.

The absence of significant differences between males
and females in the pain experience observed in our
research could be related to the fact that, in conditions of
clinically severe pain, sexual differences in perception
and expression of pain tend to reduce substantially.

In conclusion, the involvement of nursing personnel in
monitoring behaviour has been found to be an extremely
valid method, not only in collecting particular expressions
of the patients at different times of day but also in inte-
grating clinical practice with continued observation of the
patients’ conditions.

Realisation of a more reliable and accurate observation
of behaviour would have required, however, appropriate

training associated with intensive practice; the major lim-
itation of this study concerns the absence of prior thor-
ough training for the observers and not simply a compila-
tion of one set of tables. This aspect will therefore be con-
sidered more adequately in future studies.

Conclusions

The results of this study, in light of its limitations, under-
score the fact that the behaviour of patients partially
reflects their description of pain. Behavioural observation
and listening to the patients constitute complimentary and
non-interchangeable methods of assessing pain, capable
of providing a general representation of the objective
conditions of the patients, their pain behaviour and the
necessary treatments. Self-reported pain intensity is a
reliable indicator for the assessment of clinical pain and
cannot be replaced by pain behaviour observation; vocal
complaints, facial grimaces and body language suggest
the presence of pain but do not reflect the extent of pain,
which can be evaluated only considering in primis the
patients’ self-report.

VNS and UAB scales constitute two complementary
instruments for analysing subjective and objective
dimensions of pain. Statistical analysis shows a gradual
decrease in VNS scores each day of the study period,
unlike the trend in UAB scores, which showed no signif-
icant differences between days one and five. However,
considering the significant differences found among the
three daily UAB scores on each day of the study and the
fact that patients should not be further disturbed to com-
plete these evaluations, it seems appropriate to propose
UAB as a daily evaluation instrument. In contrast, given
the significant difference between days one and five for
VNS scores, we propose VNS for pain evaluation on a
day-to-day basis.

In the lumbosciatalgia subgroup, we did not observe
significant differences in pain expression between males
and females. This result seems to contradict the hypothe-
sis of other researchers concerning possible gender differ-
ences in pain perception and expression.
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