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Abstract

Background: 1t has been reported that local thermal ther-
apy with a hot pack or paraffin relieves pain. We hypoth-
esized that systemic warming may decrease pain and
improve the outcomes in patients with chronic pain. The
purpose of this study was to clarify the effects of sys-
temic thermal therapy in patients with chronic pain.
Methods: Group A (n = 24) patients with chronic pain
were treated by a multidisciplinary treatment including
cognitive behavioral therapy, rehabilitation, and exer-
cise therapy, whereas group B (n = 22) patients were
treated by a combination of multidisciplinary treatment
and repeated thermal therapy. A far-infrared ray dry sau-
na therapy and post-sauna warming were performed
once a day for 4 weeks during hospitalization. We inves-
tigated the improvements in subjective symptoms, the
number of pain behavior after treatment and outcomes
2 years after discharge. Results: The visual analog pain
score, number of pain behavior, self-rating depression
scale, and anger score significantly decreased after treat-

ment in both groups. After treatment, the number of pain
behavior was slightly smaller (p = 0.07) and anger score
was significantly lower in group B than those in group A
(p = 0.05). Two years after treatment, 17 patients (77%)
in group B returned to work compared with 12 patients
(50%) in group A (p < 0.05). Conclusion: These results
suggest that a combination of multidisciplinary treat-
ment and repeated thermal therapy may be a promising
method for treatment of chronic pain.

Copyright © 2005 S. Karger AG, Basel

Introduction

Many patients with chronic pain consult health care
clinics continually, and move from hospital to hospital
without gaining pain relief. Opioids, lumbar surgery, spi-
nal cord stimulators, and implantable drug delivery sys-
tems are used for treatment of chronic pain. However, it
was reported that the effect of such therapeutic tactics was
low [1]. On the other hand, behavioral therapy (BT), cog-
nitive behavioral therapy (CBT), and pain rehabilitation
are effective in reducing pain [2-4]. In some patients,
prolonged refractory pain affects their daily life and social
function despite BT-CBT and rehabilitation. Etiological-
ly, they have psychosocial backgrounds such as chronic
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Table 1. Patient profile

Group A (n = 24) Group B (n =22) p
n % n %
Gender n.s.
Male 12 50 11 50
Female 12 50 11 50
Marital status n.s.
Married 17 71 16 73
Single 7 29 6 27
Divorced 5 21 4 18
Age (mean *+ SD), years 47.5%8.5 43.5+10.6 n.s
Duration of illness
(mean * SD), months 440142 46.0+12.8 n.s
Number of hospitalizations
(mean * SD) 12.4+0.6 12.5+0.2 n.s

No statistically significant differences in the variables were found between the two

groups.

stresses, problems in the family and between married cou-
ples, childhood abuse, or insufficient family affection [5-
8]. They have pain-related anger and it is difficult to
change their pain-related cognition and behavior. These
social, emotional and environmental situations and in-
correct pain-related cognition easily cause trouble for the
therapist. In these cases, it is difficult to achieve therapeu-
tic success with treatments such as BT-CBT and pain re-
habilitation. Therefore, alternative effective treatments
are needed.

It has been reported that thermal therapy reduces myo-
tonia, improves circulation, and relieves pain by acceler-
ating removal of pain-producing substances [9]. Local
thermal therapy with a hot pack or paraffin has been used
to treat pain [10]. We found that thermal therapy im-
proved quality of life by improving sleep quality and gen-
eral well-being in patients with chronic heart failure [11].
We hypothesized that systemic warming may decrease
pain through the improvement of general well-being, and
consequently, pain-related cognition may shift easily and
pain behavior may decrease. The purpose of this study
was to clarify the effects of thermal therapy for patients
with chronic pain.

Methods

Subjects

Among 57 patients with a 6-month or longer history of somato-
form pain disorder based on DSM-IV who consulted the outpatient
clinic of our hospital between the year 2000 and 2001, written in-
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formed consent was obtained from 48 patients after explanation of
the treatment program. After hospitalization, these patients were
assigned to a multidisciplinary treatment group including CBT,
rehabilitation and exercise therapy (n = 24, group A) or a combina-
tion of multidisciplinary treatment and thermal therapy group
(n =24, group B) by the systematic random sampling method. How-
ever, since 2 patients in group B were excluded from the treatment
program due to acute bronchitis and claustrophobia in the sauna
room during the treatment, group B finally included 22 patients.
There were no significant differences in age, gender, history of mar-
riage or divorce, duration of illness, or the number of previous ad-
missions due to chronic pain between the two groups (table 1). The
Ethics Committee of the Faculty of Medicine at Kagoshima Uni-
versity approved the experimental protocol.

Treatment Program

All patients were admitted to our hospital for 5 weeks. One week
after admission, behavioral counseling was given by a clinical psy-
chologist to motivate the patients to participate in our treatment
program. In group A, CBT and rehabilitation were started 2 weeks
after admission, and exercise therapy was started 4 weeks after ad-
mission. In group B, thermal therapy was started 2 weeks after ad-
mission in addition to CBT and rehabilitation, and exercise thera-
py was started 4 weeks after admission (fig. 1).

Multidisciplinary Treatment

After explaining that psychosocial factors, incorrect pain-relat-
ed cognition and behavior, and pain-related beliefs were etiologi-
cally involved in chronic pain, the patients were motivated to un-
dergo CBT and rehabilitation. After CBT was started, the main
target of treatment was to decrease the number of pain behavior
according to shifts in pain-related cognition and behavior. Inter-
views, telephone calls, letter writing, and leaving the hospital were
prohibited to enable the patients to confront their pain and to avoid
incorrect operant from family and other people. Furthermore, the
therapist attended to the pain-related complaints in a neutral man-
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Fig: 1. Treatment program gr01.1p.A (n = 24) Exercise Therapy I
patients were treated by multidisciplinary >
treatment including CBT, rehabilitation,
and exercise therapy. Group B patients < Repeated Thermal Therapy >
(n = 22) were treated by a combination of
multidisciplinary treatment and repeated On admission At discharge

thermal therapy.

ner, and minimized the drugs, injection, cataplasm, and massage
that were provided only upon request by patients. The behavioral
restrictions were gradually removed as the number of pain behavior
decreased. The family was instructed to be neutral to the patient’s
pain-related complaints and to avoid providing excessive attention
or help to the patient. All patients in both groups took medicines
such as analgesic agents, or minor tranquilizer, antidepressant or
sleep-promoting drugs. The medications were not changed during
our treatment program.

Thermal Therapy

A far-infrared ray dry sauna system (Olympia Co., Miyazaki,
Japan) was used for thermal therapy [11, 12]. The patients were
placed in a supine position on a bed in a 60°C sauna room for
15 min, and, after being transferred to a room kept at 28°C, they
were made to rest on a bed and covered with a blanket to keep them
warm for an additional 30 min. Patients were weighed before and
after thermal therapy, and oral hydration with water was used to
compensate for lost weight. The therapy was performed once a day
and 5 days a week from Monday through Friday for 4 weeks.

Measurements

Pain was evaluated by the visual analog scale (VAS pain), us-
ing a marked 10-cm line extending from ‘no pain’ to ‘worst ever
pain’. Pain behavior was assessed based on the following 11 items:
(a) request for an analgesic agent, (b) request for a compress or mas-
sage, (c) complain of stubborn pain, (d) change in expression or
posture due to pain, (¢) complain that they cannot take care of
themselves because of pain, (f) request for help in eating, bathing,
and excretion, (g) complain of sleeplessness due to pain, (h) com-
plain of pain to family by telephone or calling them to hospital,
(1) reject rehabilitation because of pain, (j) complain of dissatisfac-
tion and blame the neutral attitude of the therapist, and (k) over-
react to pain by gait disturbance, crying, hysterical reaction. The
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number of pain behavior per day was counted by the doctor, nurse,
clinical psychologist, and other hospital staff.

Depressive mood was evaluated by the Zung Self-Rating De-
pression Scale (SDS) [13]. Anger score (0-9) was evaluated using
the mental complaints in the Cornell Medical Index [14]. To eval-
uate the sleep quality, the sleep score (0-10) was checked using 5
questions that we prepared (Appendix) [15]. The patients answered
‘yes’, ‘sometimes’, or ‘no’ to each question, and these were scored
as 2, 1, and 0 points, respectively.

The VAS pain and the number of pain behavior were checked
during 1 week after admission and 1 week before discharge, and
the mean values were recorded. The sleep score, SDS and anger
scores were checked on admission and at discharge.

Degree of Satisfaction with Treatment

The degree of satisfaction with the treatment was evaluated at
discharge using a 5-grade scale of ‘very satisfactory’, ‘satisfactory’,
‘not sure’, ‘disappointing’, and ‘very disappointing’.

Outcomes 2 Years after Discharge

The outcomes 2 years after discharge were evaluated as ‘good’
in patients who were able to return to work, and ‘poor’ in patients
who had not returned to work and/or with remaining hindrance in
daily life.

Statistical Analysis

All data were expressed as means + SD. The comparisons be-
tween before and after treatment within the group were made with
the Wilcoxon matched pairs signed ranks test. The comparisons
between the two groups were compared using the Mann-Whitney
U test. The VAS pain and the number of pain behavior at discharge
were compared according to the outcomes after discharge using the
Mann-Whitney U test. The outcomes in group A and group B were
compared using the x> test. p < 0.05 was regarded as significant.
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Table 2. Changes in parameters before and after treatment

Group A (n = 24) Group B (n = 22) p'
before after before after
VAS pain score (0-10) 6.1x1.4 4.0+2.3%* 6.0+£2.0 3.2+ 2 %k 0.26
Number of pain behavior 12.0+3.1 3,312 2%k 11.9£2.7 2.1 1.5%* 0.07
Sleep score (0-10) 48%+2.9 4.0x1.5 54x3.0 3.5+ 2.4%* 0.34
SDS score 52+12 45 + [ 4k 50x16 42+ ** 0.66
Anger score (0-9) 43x1.2 32+1.9% 45+1.1 2.2+ 1.6%%* 0.05

Figures are means * SD. * p < 0.05; ** p < 0.01; *** p < 0.001 compared with before treatment.
! Comparisons of values after treatment between the two groups. After treatment, the number of pain behav-
ior was slightly smaller (p = 0.07) and anger score was significantly lower in group B than that in group A (p =

0.05).

Table 3. Outcomes 2 years after treatment

Outcomes Group A (n = 24) Group B (n =22)
n % n %

Good 12 50 17 77

Poor 12 50 5 23

Twelve patients (50%) in group A and 17 patients (77%) in
group B showed good outcomes 2 years after discharge (x> = 3.7,
p < 0.05).

Results

VAS Pain, Number of Pain Behavior, Sleep Score,

SDS, and Anger Score before and after Treatment

On admission, there were no significant differences in
VAS pain, number of pain behavior, sleep score, SDS,
and anger score between the two groups. In both groups,
VAS pain, number of pain behavior, SDS, and anger
score significantly decreased after treatment (table 2). The
sleep score significantly decreased after treatment in
group B but not in group A. After treatment, the number
of pain behavior was slightly smaller (p = 0.07) and anger
score was significantly lower in group B than in group A
(p = 0.05). Furthermore, the differences in number of
pain behavior and anger score before and after treatment
were larger in group B than in group A (8.7 £ 1.9 vs. 9.9
+ 1.8,p<0.05;1.1 £2.0vs.2.3 = 1.6, p<0.05, respec-
tively). The difference in the sleep score before and after
treatment was slightly greater in group B than in group A
(0.8 £2.0vs. 1.3 £ 1.9, p=0.06).

Repeated Thermal Therapy Improves
Chronic Pain

Outcomes 2 Years after Discharge

Twelve patients (50%) in group A and 17 patients
(77%) in group B showed good outcomes 2 years after
discharge (table 3). On the other hand, 12 patients (50%)
in group A and 5 patients (23%) in group B showed poor
outcomes (x? = 3.7, p < 0.05).

The Relationships between Outcomes and the

Number of Pain Behavior and VAS Pain at Discharge

In patients with good outcomes after discharge, the
mean number of pain behavior at discharge was 2/day or
less in both groups (table 4). No differences were observed
in the number of pain behavior or the VAS pain at dis-
charge between the two groups according to the outcomes.
In both groups, the number of pain behavior at discharge
was significantly smaller in good outcomes than that in
poor outcomes, but no significant relationship was noted
between the VAS pain at discharge and the outcomes.

Degree of Satisfaction with Treatment

The treatment was rated as ‘satisfactory’ or ‘very sat-
isfactory’ by 13 patients (55%) in group A and 18 (82%)
in group B (table 5). It was rated as ‘disappointing’ by 6
patients (24%) in group A but none in group B (x* = 14.9,
p<0.01).

Discussion

The VAS pain, number of pain behavior, SDS, and
anger score in patients with chronic pain significantly de-
creased after treatment in both groups. After treatment,
the number of pain behavior was slightly smaller and an-
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Table 4. Outcomes 2 years after discharge and the number of pain behavior and VAS pain score at discharge

Outcomes Number of pain behavior VAS pain score

total (n = 46) group A (n = 24) group B (n =22) total group A group B
Good 1.6x13(n=29) 1.7x14(n=12) 1.5x12(n=17) 3.4+24 3526 34%22
Poor 46+x1.5(n=17) 48*x1.6(n=12) 4.0x1.0(n=)53) 39+20 44*x18 26=%1.8
p value <0.0001 0.0003 0.003 0.52 0.15 0.50

Figures are means *= SD. In both groups, the number of pain behavior at discharge was significantly smaller
in good outcomes than that in poor outcomes, but no significant relationship was noted between the VAS pain

score at discharge and the outcomes.

Table 5. Evaluation of treatment

Evaluation of treatment ~ Group A Group B

(n=24) (n=22)

n % n %
Very satisfactory 4 17 14 64
Satisfactory 9 38 4 18
Not sure 5 21 4 18
Disappointing 6 24 0 0
Very disappointing 0 0 0 0

The treatment was rated as ‘satisfactory’ or ‘very satisfactory’
by 13 patients (55%) in group A and 18 (82%) in group B (x? = 14.0,
p<0.01).

ger score was significantly lower in the combined therapy
group than those in the multidisciplinary treatment
group. Furthermore, the differences in the number of
pain behavior and anger score before and after treatment
were significantly larger in the combined therapy group
than those in the multidisciplinary treatment group. Al-
though all patients were not working at the beginning of
treatment, 50% of patients in the multidisciplinary treat-
ment group and 77% of those in the combined therapy
group returned to work 2 years after discharge.

Cutler et al. [16] conducted a meta-analysis of multi-
disciplinary treatment for chronic pain. They analyzed
37 studies that met their inclusion criteria. The mean
proportion of patients who returned to work was 41%.
The mean follow-up interval was 14 months. The out-
comes of our treatment were better even though the fol-
low-up interval of 2 years was longer. The following 2
issues may be considered as reasons for the favorable out-
comes in the combined therapy group. First, the number
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of pain behavior and anger score after treatment de-
creased in the combined therapy group in comparison
with the multidisciplinary treatment group. Second, the
degree of satisfaction with treatment was higher in the
combined therapy group than in the multidisciplinary
treatment group.

Fordyce et al. [17] distinguished chronic pain as a sub-
jective sensation from pain behavior to express the pres-
ence of pain to other persons. Maruta et al. [18] mainly
attempted to decrease pain behavior using a pain man-
agement program, and reported that improvement was
achieved in 70% of patients at discharge and that 47% of
them showed a good course 3 years after their program.
In this study, the number of pain behavior at discharge
was significantly smaller in patients with good outcomes
compared to those with poor outcomes. However, no sig-
nificant relationship was noted between the VAS pain at
discharge and the outcomes. These results suggest that the
treatment to reduce pain behavior can effectively im-
prove the outcomes.

Thermal therapy is useful for relieving pain in patients
with rheumatic disease [19], and mild warming exhibits
sedative effects via the sensory nerve endings [20]. Fur-
thermore, thermal therapy using far-infrared rays have a
sleep-enhancing effect [21] and relaxation effect of mind
and body [22]. In the combined therapy group, these ef-
fects of thermal therapy may be related to the improve-
ment of pain and sleep quality, and these may have re-
sulted in the higher degree of satisfaction with the treat-
ment. When satisfaction was obtained, the patients could
smoothly accept the therapist’s behavioral counseling
and neutral management to decrease pain behavior. In
addition, a cognitive shift from negative emotional re-
sponses against pain to acceptance of pain was acquired.
They also noted that it is important to live with pain
rather than avoid it [23]. As a result, it is considered that
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the number of pain behavior and pain-related anger de-
creased after repeated thermal therapy.

Twelve patients (50%) in the multidisciplinary treat-
ment group showed poor outcomes compared with 5 pa-
tients (23%) in the combined therapy group. In patients
with refractory chronic pain, pain-related anger may be
readily converted to pain exceeding organic findings [24].
There is a positive relationship between chronic pain in-
tensity and the trait anger [25]. We reported that patients
with poor outcomes had chronic stress and they exhibited
anger and aggressiveness that they did not know how to
express or relieve [26]. In this study, 8 patients in the
multidisciplinary treatment group and 6 patients in the
combined therapy group had chronic stress that they
could not resolve by themselves. When physicians were
neutral to their pain behavior, and the treatments that
were desired by patients were minimized by behavioral
restrictions, the 8 patients in the multidisciplinary treat-
ment group and 2 of the 6 patients in the combined ther-
apy group caused trouble as they exhibited anger and ag-
gressiveness against the therapist. The remaining 4 in the
combined therapy group had chronic stress but were high-
ly satisfied with the thermal therapy and did not show
anger or aggressiveness. The patients who were continu-
ously angry at the treatment and therapists could not shift
their pain-related cognition and behavior and they re-
sisted the disappearance of pain behavior during hospi-
talization.

We acknowledge that this study has several limitations
that should be borne in mind in interpreting our results.
First, nonvalidated instruments such as pain behavior
and sleep score were used. Second, the severity of stress
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Appendix

To evaluate sleep quality, we constructed the following 5 ques-
tions.
1 Do you have difficulty in falling asleep?
(yes, sometimes, no)
2 Do you have difficulty in staying asleep?
(yes, sometimes, no)
3 Do you wake up frequently?
(yes, sometimes, no)
4 Do you wake up early?
(yes, sometimes, no)
5 Do you feel weary on awakening?
(yes, sometimes, no)
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