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Abstract: This study was undertaken to compare the
assessment of pain intensity by 50 patients and by their
doctors according to a visual analog scale S h and 20 h
after major abdominal surgery, and to examine the rela-
tionships between the differences in rating of patients
and doctors and the factors inherent in the patients
which include preoperative expectation of pain, level of
anxiety, and the surgical history of the patient. The
ratings given by the patients were significantly higher
than those given by the doctors at both time periods.
However, the correlation between the ratings given by
the two was low: r = 0.31 and r, = 0.27 at 5 h after the
operation, and r = 0.58 and r, = 0.49 at 20 h. The results
of analysis using Hayashi’s quantification theory Type
II indicated a moderate association between the rating
difference and the patient’s age, surgical history,
preoperative state of anxiety, and expectation of pain. It
is concluded that postoperative pain management,
whether in clinical practice or in research, necessitates
more consideration of the several above-mentioned in-
dividual factors and a preoperative interview in which
the patient’s level of anxiety and the amount of infor-
mation the patient has concerning the surgery and post-
operative pain is clearly assessed.
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Introduction

The visual analog scale (VAS) is considered one of the
most reliable and sensitive pain rating methods cur-
rently available [1-3] and is therefore widely used in the
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assessment of postoperative pain in both clinical prac-
tice and research [4,5]. In almost all previous studies,
patients have been asked to indicate the severity of pain
on this scale, whereas, in some clinical situations, pain
evaluations made by the medical staff according to the
behavior or expression of patients are expedient and
have also been used.

However, recently we have shown that there is a con-
siderable difference between the ratings on the subjec-
tive-rated VAS made by patients and those on the
objective-rated VAS by doctors in the early postopera-
tive period [6]. These findings seem to be similar to
those reported by Forrest et al. [7] who studied patients
with acute abdominal pain, but differ in terms of the
correlation between the estimates by the patients and
those by the doctors, which was low in our previous
study. This may indicate that the postoperative state
provides a specific setting for assessing pain.

Requiring good visual and motor coordination, the
execution of a discrete mark on the VAS may be diffi-
cult for patients who are just recovering from anesthesia
and feel very drowsy, or for patients under sedative and
analgesic medication. On the other hand, psychological
states and personality variables have been alleged
to influence the magnitude of perceived pain [8].
Martinez-Urrutia [9], for instance, observed that highly
anxious surgical patients reported more pain than less
anxious patients, in both the pre- and postoperative
periods. Pain tolerance is said to be different among
patients [10]. The amount of information an individual
has regarding surgery and postoperative pain has also
been found to affect perceived pain levels [11]. Further-
more, some patients may exaggerate pain.

The purpose of the present study was to identify the
factors in patients that would influence the difference
between postoperative pain estimates made with a VAS
by patients and by doctors. We compared the ratings by
the two assessors following major abdominal surgery,
and examined the relationship between the patient and
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doctor rating difference and personality variables, level
of preoperative anxiety, and the amount of information
patients possessed regarding their postoperative pain
using Hayashi’s quantification theory Type II [12],
which is a kind of discriminant analysis for qualitative
data.

Subjects and methods

Subjects

Over a 6-month period, patients who met all of the
following criteria were considered eligible for entry into
the study: ASA physical status I or II; age between 21
and 75 years; no contraindication to the insertion of
an epidural catheter; scheduled for major abdominal
surgery; no medical history of organic brain damage,
mental retardation, or other significant psychological
disturbances. The study protocol was approved by our
institution’s human research review committee and in-
formed consent was obtained from each patient.

Procedure

The anesthetic preoperative interview was standardized
and performed by one of five staff anesthetists on the
day before surgery. It included a brief preoperative his-
tory, a physical examination of the pulmonary and car-
diovascular systems, and an evaluation of the upper
airway. At the end of the interview, patients were given
the opportunity to voice any specific concerns or ask

Table 1. Questionnaire about expectation of postoperative
pain

Q1. How much pain do you expect to have after your
operation?
(1) No pain
(2) Mild pain
(3) Moderate pain
(4) Severe pain
(5) Unbearable pain
(6) Don’t know
Q2. If you are given medicine for pain after your operation,
do you want it to give you:
(1) No relief
(2) Little relief
(3) Moderate relief
(4) A lot of relief
(5) Complete relief
Q3. If you have pain after your operation, when would you
most likely ask for pain relieving medicine?
(1) When having some pain
(2) When pain becomes severe
(3) Not ask. Wait until it is offered
(4) Ask, regardless of the amount of pain
{(5) Rather put up with the pain than have medicine
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any further questions and then asked to complete the
Spiclberger State-Trait Anxiety Inventory (STAI),
which consists of two separate self-report scales for
measuring trait anxiety (A trait) and state anxiety (A
state) [13]. They were also asked to complete a modifi-
cation of a questionnaire (Table 1), previously intro-
duced by Owen et al. [14] for the purpose of examining
patients’ expectations regarding postoperative pain and
pain relief, and were given training in the use of the
VAS.

Premedication comprised hydroxyzine 25-50 mg and
atropine 0.3-0.5 mg given intramuscularly 1 h before
the patient was taken to the operating room, where an
epidural catheter (Portex, Kent, England) was inserted
at the level where the middle dermatome was crossed
by the surgical incision. The epidural space was identi-
fied by the hanging drop technique. Intraoperatively, all
the patients were subjected to inhalation anesthesia
consisting of nitrous oxide, oxygen (4:21/min) and
0.3-0.7% isoflurane after induction with 4 mg/kg of
thiamylal and tracheal intubation, following 0.2 mg/kg
vecuronium, and received intermittent injections of
plain lidocaine via the epidural catheter. After com-
pletion of the surgical procedures, all patients were
extubated and taken to a postsurgical care unit.

As for postoperative pain treatment, each patient re-
ceived intermittent epidural injections of a combination
of 4-6 ml of 0.25% or 0.5% bupivacaine and 1-3 mg of
morphine at 8-h intervals, starting immediately after
surgery and ending on the 3rd postoperative day. Addi-
tional treatment for pain such as a bolus epidural
injection of 0.25% bupivacaine and an indomethacin
suppository was given upon request.

Five and 20 h after surgery, each patient was asked to
indicate the intensity of pain at rest on a 10-cm-long
visual analog scale, on which the end-points were “no
pain” and “worst pain imaginable.” Within a few min-
utes a similar estimate was made by the doctor who had
conducted the preoperative interview of the patient but
had not been informed of the results of the preoperative
questionnaires in advance. He/she had no access to the
patient’s rating. In this way, a pair of simultaneous but
independent estimates were made of the pain intensity.

Statistical analysis

The statistical analysis was carried out using both para-
metric and non-parametric methods since a question
has been raised as to whether the VAS may be an
interval scale [14], which is considered to be a prerequi-
site for the use of parametric methods. Pairwise com-
parisons were undertaken using Student’s t-test or
Wilcoxon’s rank sum test. Pearson’s product moment
correlation coefficient (r) or Spearman’s rank correla-
tion coefficient (r,) was calculated to determine the rela-
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tionship between the ratings given by the patients and
those of the doctors. When using parametric statistics,
the measures of locations are given as means and their
dispersions as standard deviations (SD); the medians
and the interquartile range are used as the correspond-
ing measures for variables used in the nonparametric
tests. P < 0.05 was considered to be statistically signifi-
cant.

To identify the contributing factors to the differences
in rating between patients and doctors, Hayashi’s quan-
tification theory Type Il was employed. This theory is a
model for differentiating the group to which each case
belongs by means of nonquantitative traits. According
to the outcome of the discriminatory analysis, a calcula-
tion numerical value, which is called a “category score,”
was given to each category of the nonquantitative traits
and a partial correlation coefficient was calculated for
each item. A numerical score for each case was obtained
by adding the category scores for each category to-
gether. The partial correlation coefficient for each item
represents the weight for discrimination. A wider range
of category scores for each item also indicates a greater
contribution of the outside variable, that is, the patient
and doctor rating difference in the present study.

Results

Fifty patients were enrolled in the study. There were
35 men and 15 women. Their ages ranged from 29 to 75
years with a mean age of 60, and body weights from 42
to 73 kg with a mean weight of 56.1. The operations
performed are presented in Table 2. All the participants
used the scate correctly and none of the patients re-
ceived any analgesics or sedatives within 3 h before the
assessment of pain.

Table 3 summarizes the patients’ and the examining
doctors’ assessments of pain, and the differences in the
ratings given by them. At each time, the ratings given by
the doctors were significantly lower than those given by
the patients, and the differences in rating between pa-
tients and doctors were similar at both times. Figure 1
contains scattergrams showing the relationship between
the ratings given. The correlation was significant but
low at each time when pain was assessed: » = 0.31 and
r, = 0.27 at 5h after the operation; r = (.58 and r, =
0.49 at 20 h. The differences between these correlation
coefficients were not significant.

The relationship between the patient and doctor rat-
ing differences 5 h after surgery and the possible con-
tributing factors inherent in the patients was examined
using Hayashi’s quantification theory Type II. The pa-
tient and doctor rating difference at 5h (D) served as
the outside variable, and all the patients were divided
accordingly into three groups as follows: group I in-
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Table 2. Operative procedures
Procedure Number
Gastrectomy 18
Biliary procedures 12
Hepatectomy 6
Rectal amputation 4
Jejunal resection 4
Hemicolectomy 3
Pancreatectomy 1
Cystectomy and ileal conduit 1
Reconstruction of abdominal aorta 1

Table 3. Patients’ and doctors’ assessment of pain on visual
analog scale

Patients Doctors Difference?
Elapsed time (cm) (cm) (cm)
5h 31=*18 2.2 £ 1.3** 09 +19
(3.1,2.0) (2.1, 2.2)¢ (1.0,2.3)
20 h 29+18 2.4+ 1.1% 05+14
(2.9, 1.6) (2.2, 1L.5) 0.4,1.4)

Values are mean = SD and (median, interquartile range).

* Difference between the ratings given by the patients and by the
doctors. There was no significant difference between the two “Differ-
ences” either by Student’s s-test or by Wilcoxon’s rank sum test.

* P <0.05, ** P <0.01 when compared with the patients’ rating by
Student’s t-test.

P <0.05 *P<001 when compared with the patients’ rating by
Wilcoxon’s rank sum test.

cluded those whose D value was less than —2 cm; group
1T included those whose D value was within =2 cm; and
group III consisted of those whose D value was more
than +2 cm. At the same time, the following variables
were used as possible predictors or “items” in the analy-
sis: age, sex, ASA physical status, type of surgery, dis-
ease, duration of surgery, history of previous surgery, A
trait, A state, and questions 1 to 3 of the questionnaire
regarding the expectation of postoperative pain. Nu-
merical items, such as age, duration of surgery, A
trait, and A state were classified into four categories:
sample datum (S) <mean (M) — standard deviation
(SD), M -SD<S<M, M<S<M+S8D, and M +
SD <S. With respect to nominal items, the type of
surgery was grouped into two categories, upper
abdominal surgery and lower abdominal surgery; and
history of previous surgery into three categories, none,
once, and more than once. Disease was divided into
three categories according to whether the patient had
been diagnosed as having cancer and was informed
of it.

The results of the analysis are shown in Table 4. Six
patients were placed in group I, 22 in group II, and 22 in
group III. The correlation ratio (n? = 0.71) revealed
that the groups were well discriminated from one an-
other, as also indicated by a histogram (Fig. 2) showing
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Fig. 1. Relationship between the visual analog scale (VAS) assessments made by the patients and the doctors at 5 and 20 h
postoperatively. » = Pearson’s product moment correlation coefficient. r, = Spearman’s rank correlation coefficient

the numerical scores of the patients. Age, surgical his-
tory, preoperative state anxiety, and questions 1 and 3
of the questionnaire regarding the expectation of post-
operative pain, all correlated well with the rating differ-
ence in terms of the partial correlation coefficients and
the ranges. Since group I showed the lowest category
score of the outside variable (—2.03), group III the high-
est (0.74) with group II in the middle (—0.19), a lower
category score signified a low patient and doctor rating
difference and a higher score signified a high rating
difference if an item had a high partial correlation co-
efficient and a wide range.

Discussion

The present study demonstrates that the patients’ rating
of postoperative pain using the VAS is significantly dif-
ferent from that of the doctors’, and the correlation
between the ratings given by the two groups is low.
Furthermore, the difference in ratings given by two as-
sessors is associated with several of the patients’ indi-
vidual factors such as age, surgical history, preoperative

state anxiety, and preoperative expectations regarding
postoperative pain and pain relief.

There was great variability in individual patients’
responses and likewise in the doctors’ estimates. The
utilization of subjects undergoing various operative pro-
cedures was probably the source of the variation, since
they are associated with varying degrees of postopera-
tive pain [15]. We, however, tried to examine the effect
of different procedures on the patient and doctor rating
differences. The utilization of five different doctors
was another factor in the variation. We, however,
sought to replicate traditional clinical conditions and to
avoid a specific bias by using only one. We chose highly
experienced doctors as observers, as is usual in our
hospital.

Age of the patient was demonstrated to be a signifi-
cant contributing factor to the patient and doctor rating
difference. In terms of the category score, there was a
tendency for patients aged 72 years or older to give
lower ratings than the doctors, while patients aged 47
years or younger gave higher ratings. It appears that,
with increasing age, the ratings given by the patients
became lower compared with those given by the doc-

Fig. 2. Histogram showing the numeri-
cal scores of the patients. D, the patient
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Table 4. Results of quantification theory Type II analysis relating individual factors to the patient and doctor rating differences

at 5 h postoperatively

Partial correlation

[tem Category Number Category score Range coefficient
Age (years) -47 7 0.61 1.35 0.39
48-59 13 —0.10
60-71 22 0.13
72— 8 -0.73
Sex Female 15 —0.16 0.24 0.13
Male 35 0.07
ASA physical 1 20 —-0.01 0.01 0.00
status 11 30 0.01
Type of surgery Upper abdominal 10 0.04 0.05 0.03
Lower abdominal 40 —0.01
Disease Benign 17 -0.10 0.15 0.08
Malignant (uninformed) 27 0.05
Malignant (informed) 6 0.05
Duration of -80 8 0.40 0.72 0.31
surgery (min) 81-162 20 0.00
163-244 17 -0.31
245~ 5 0.41
Previous surgery None 24 -0.10 1.58 0.49
Once 17 0.64
More than once 9 —-0.94
A trait -32 8 —0.06 0.28 0.14
33-42 16 0.18
43-52 15 —0.08
53- 11 -0.10
A state -32 7 -0.21 1.07 0.42
33-43 13 —0.57
44-54 24 0.25
55- 6 0.49
Q1* (1) 4 -1.29 2.09 0.48
2) 6 0.80
3) 14 0.22
4) 14 —-0.18
(5) 0 -1.29
(6) 12 —0.01
Q2* (€8] 0 0.64 0.89 0.06
) 3 0.69
3) 9 0.14
4) 32 —0.20
5) 6 0.51
Q3* 1) 11 —0.50 3.16 0.68
) 34 0.50
3) 3 —2.67
4) 2 -1.74
(5) 0 —0.50
Outside variable Group I (D< —-2) 6 —2.03 W =071
Group Il (-2 <D <2) 22 -0.19
Group IIT (2<D) 22 0.74

* Preoperative questionnaire about patients’ expectations of pain and pain relief.

2 Correlation ratio.

A, anxiety; D, the difference between the ratings given by patients and doctors.

tors. This may not be explained simply by differences in
pain tolerance, about which previous studies have
shown conflicting results. Woodrow et al. [10] indicated
that the explanation for the discrepancy in the observa-
tions in those studies lay in the methods involved for
measuring pain tolerance, and that, as age increases,

tolerance to cutaneous pain increases and tolerance to
deep pain decreases. It is of additional importance to
note the contention by Kremer et al. [16] that VAS
measurements may be unreliable in the case of aged
patients whose abstracting ability is low. It is a common
clinical observation that there is a higher incidence of



282

postoperative mental deterioration in elderly patients
[17].

There was also a strong relationship between history
of previous surgery and the patient and doctor rating
difference. It is unclear why patients who had under-
gone previous surgery once tended to give higher rat-
ings than the doctors did, whereas the reverse tended to
be true for those who had undergone surgery more than
once. Although no one has reported on the influence of
previous surgery on postoperative pain, Mersky and
Spear [18] have reported that the frequency of pain
complaints is related to the number of previous pain
experiences, which seems to conflict with our results.

Those who had undergone many operations seemed to

have enough information about the impending surgery,
and this knowledge might have resulted in insensitivity
to postoperative pain in those patients.

While subjects with a high STAI A state tended to
give higher VAS ratings than doctors, low A state pa-
tients gave lower ratings. The patient’s anxiety level, in
anticipation of the impending medical procedure, has
been shown to significantly affect the perception of pain
intensity [9]. Scott et al. [8] have demonstrated that
state anxiety, which is elevated prior to surgery but
declines after surgery, is a significant linear predictor of
postoperative pain, as opposed to trait anxiety, which is
a constant measure of individual differences in prone-
ness to anxiety. Our findings of a moderate positive
correlation between A state and the patient and doctor
rating difference, therefore, seem to be reasonable.

The responses to the preoperative questions which
examined the patients’ expectations of postoperative
pain and pain relief also functioned as one of the con-
tributing factors. It is of interest to note that, although
small in number, the patients who had expected no pain
after surgery tended to give low ratings.

The evidence that several individual patient factors
affected the rating difference between patients and doc-
tors implies that these factors influence the evaluations
made by patients, doctors, or both. Great personal vari-
ability in the ratings given by both patients and doctors
suggests that consideration should be given to the in-
dividual factors in assessing postoperative pain with
either the subjective-rated VAS or the objective-rated
VAS. In clinical research, therefore, groups studied
should be matched not only by conventional character-
istics such as age, sex, type of surgery, and so forth, but
also by other individual factors including preoperative
level of anxiety and the amount of information the pa-
tients have concerning surgery and postoperative pain.

Besides, it is obvious that insufficient preoperative
communication between patients and doctors led to the
low correlation with inaccurate assessments by doctors.
Although a standardized interview was conducted pre-
operatively, the doctors were not informed of the re-
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sults of the preoperative questionnaires in advance.
Conversely, the evidence of better correlations seen in
the assessments carried out as time €lapsed might be
explained by the information obtained by the doctors
after the operation. While the patients were not in-
formed of the results of each assessment, the doctors
knew the results before making the next evaluation.
Reading the previous records might have influenced the
doctor’s assessment 20 h after surgery.

In conclusion, we have demonstrated that the differ-
ence in ratings of postoperative pain with the VAS
given by patients and doctors is associated with indi-
vidual factors such as age, surgical history, preoperative
state anxiety, and preoperative expectations regarding
postoperative pain and pain relief. The results suggest
the need to carefully consider the above mentioned
several individual factors and also to substantiate the
importance of the preoperative interview, in which the
patients’ preoperative level of anxiety and the amount
of information the patients possess concerning surgery
and postoperative pain can be clearly assessed, for the
management of postoperative pain, whether in clinical
practice or in research.
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