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Abstract
Purpose  This study aimed to quantitatively evaluate the characteristics of patients with chronic pain and differences in their 
responses to different treatment approaches.
Methods  A retrospective review was performed regarding patients with chronic pain who visited an interdisciplinary pain 
treatment centre between January 1, 2018, and March 31, 2023. The patients were categorised into four groups based on 
the treatment received: a conventional therapy group treated by medical doctors, an exercise therapy group received addi-
tional exercise therapy, a psychotherapy group received additional psychotherapy, and an interdisciplinary treatment group 
received additional exercise therapy and psychotherapy. Responses to pain-related and psychosocial questionnaire results 
were compared between baseline and six months post-treatment.
Results  Of the 1,967 initial participants, 239 patients met the eligibility criteria and their data were included in the analysis. 
In the Conventional therapy group, the indicators showed improvement in pain symptoms, excluding the Pain Self-Efficacy 
Questionnaire (PSEQ) and Hospital Anxiety and Depression Scale-Depression (HADS-D) scores. In the Exercise therapy 
group, significant improvements in PSEQ (from 28.15 to 33.34, p < 0.001) and HADS-D (from 7.17 to 6.35, p = 0.035) 
scores were documented. HADS-Anxiety scores decreased in the Psychotherapy group from 10.36 to 7.91 (p = 0.028). The 
Interdisciplinary treatment group showed a significant reduction in pain catastrophizing scale scores (from 35.15 to 26.31, 
p = 0.038).
Conclusions  This study indicated that exercise therapy, psychotherapy, and interdisciplinary approaches might contribute to 
improvements in psychosocial outcomes amongst patients with chronic pain. Although the effects of exercise therapy were 
more consistent, psychotherapy and interdisciplinary treatment demonstrated potential benefits.
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Introduction

Chronic pain presents a serious health challenge for many 
patients; its appropriate management is an important medi-
cal issue [1]. Chronic pain is known to cause both physical 

pain and various socio-psychological impacts on patients' 
lives [2, 3].

Exercise therapy contributes to restoring physical func-
tion and improving muscle strength, thereby improving 
patients’ quality of life [4, 5]. Psychotherapy focuses on 
pain coping, stress management, and mental health; in 
addition, it is thought to increase patients' self-efficacy 
in pain management [6, 7]. Combining these approaches 
can provide more comprehensive treatment and improve 
success rates in pain management [8]. Interdisciplinary 
treatments, which generally include restorative therapies 
(e.g. physical therapy and exercise therapy); pharma-
cotherapy; procedural interventions; behavioural treat-
ments; and complementary and integrative therapies, are 
expected to be effective in treatment of chronic pain [1]. 
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However, only a limited number of facilities can provide 
comprehensive interdisciplinary services; they are not 
fully covered by insurance in Japan. Due to these limita-
tions, interdisciplinary treatment is not widely accessible 
to all patients.

There is varying evidence for the effects of exercise, 
psychotherapy, and interdisciplinary treatment on chronic 
pain. Exercise therapy alone is suggested to be more effec-
tive in treating chronic pain and functional disability than 
being rest and lifestyle guidance alone. Although some stud-
ies have shown benefits of exercise for chronic low back 
pain [9, 10] and knee osteoarthritis [11],the most effective 
type of exercise remains unclear [11]. In addition, exercise 
therapy is said to be more useful for musculoskeletal and 
widespread pain phenotypes than for neuropathic pain [12]. 
Psychotherapy, particularly cognitive behavioral therapy 
(CBT), has been shown to be effective [13, 14]. There are 
reports indicating that combining CBT with other therapies 
enhances pain relief [15]. Interdisciplinary management—
combining both exercise therapy and psychotherapy—is 
effective in chronic pain in general [16, 17]. However, in 
primary care settings, no statistically significant differences 
have been found in pain intensity, number of pain sites, or 
health-related quality of life [18]. Overall, interdisciplinary 
treatment may be effective in chronic pain. However, further 
research is needed to determine the most effective treatment 
components and patient variables.

The goal of treating chronic pain is not solely to eliminate 
pain itself; rather, to improve the quality of daily life and 
enhance their confidence in performing activities despite 
pain. In this sense, the provision of interdisciplinary treat-
ment is also valuable as it restores emotional function [19].

Therefore, we hypothesised that by comparing psycho-
social scores related to chronic pain, described later, as an 
objective measure of psychological pain tolerance before 
and after treatment, we could assess the extent of reintegra-
tion into daily life and confidence in engaging in activities of 
daily living, despite experiencing pain. Although few studies 
have evaluated the effectiveness of interdisciplinary treat-
ment in Japan, interdisciplinary approaches integrating exer-
cise therapy, psychotherapy, or both are gaining recognition 
as beneficial strategies for improving symptoms and quality 
of life in patients with chronic pain [16, 17]. In addition, 
these approaches are being promoted and recommended by 
government agencies in Japan [20–22]. This is the first study 
to focus on Japanese patients with general chronic pain and 
quantitatively evaluate the differences in their characteris-
tics and responses to treatment. Meeting these aims should 
ultimately lead to the selection of appropriate treatments tai-
lored to individual patients with intractable chronic pain. We 
assessed the impact of exercise therapy and psychotherapy 
interventions on chronic pain management in conjunction 
with physician treatment using objective pain scores.

Methods

A retrospective evaluation of patients with chronic pain 
who visited The Jikei University School of Medicine, 
an interdisciplinary pain treatment centre in Japan, from 
January 1, 2018, to March 31, 2023, was conducted. 
Patients with chronic pain were defined as having pain 
for more than 3 months at the first time of their visit. This 
retrospective study used the data obtained during rou-
tine care for clinical purposes. This study received ethi-
cal approval from the Institutional Review Board of The 
Jikei University School of Medicine, Minato-ku, Tokyo, 
Japan, on September 19, 2023 (No.: 34–371(11,525)). The 
requirement for informed consent was waived and opt-outs 
were implemented before the study was conducted.

Treatment and group

All patients were referred to a pain clinic physician and 
received routine care. Routine care included medications 
(nonsteroidal anti-inflammatory drugs, muscle relaxants, 
tricyclic antidepressants, and anticonvulsants), nerve 
blocks, and physician consultation.

In patients requiring additional treatment, physicians 
recommended exercise therapy by a physical therapist and/
or psychotherapy by a clinical psychologist. Recommenda-
tions for additional treatments were made at the attending 
physician’s discretion rather than uniformly determined 
at the first visit.

Patients were allocated into four groups:

•	 Conventional therapy group –received treatment by a 
pain physician.

•	 Exercise therapy group –received additional exercise 
therapy.

•	 Psychotherapy group –received additional psychotherapy.
•	 Interdisciplinary treatment group –received both exer-

cise therapy and psychotherapy.

Outcomes

Outcomes were measured using the Japanese versions of 
the following questionnaires:

•	 Original Improvement Scale of Pain  which was a 
7-point scale surveying whether pain improved com-
pared with that 6  months ago. (rated on a 7-point 
scale: 1 = extremely better, 2 = better, 3 = slightly 
better, 4 = no change, 5 = slightly worse, 6 = worse, 
7 = extremely worse).
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•	 Numerical rating scale (NRS) (assesses current pain on 
an 11-point scale from 0 to 10, with higher scores indi-
cating greater pain).

•	 European Quality of Life 5 Dimensions (EQ-
5D) (assesses health-related quality of life, including 
mobility, self-care, usual activities, pain/discomfort, 
and anxiety/depression; scores range from 0 (death) to 
1 (good health) [23, 24]).

•	 Hospital Anxiety and Depression Scale (HADS) (assesses 
anxiety and depression, each on a scale from 0 to 21, 
with higher scores indicating more anxiety (HADS-A) 
and depression (HADS-D)) [25, 26].

•	 Pain Catastrophizing Scale (PCS) (assesses catastrophic 
thoughts of pain on a scale from 0 to 52, with higher 
scores indicating more catastrophizing thoughts) [27, 
28].

•	 Pain Disability Assessment Scale (PDAS) (assesses dis-
ability due to chronic pain, with scores ranging from 0 to 
60, with higher scores indicating greater daily life disrup-
tion due to pain [29]).

•	 Pain Self-Efficacy Questionnaire (PSEQ) (measures con-
fidence in performing necessary activities despite chronic 
pain; scores range from 0 to 60, with higher scores indi-
cating greater self-efficacy [30, 31]).

The score at the initial visit was considered the baseline, 
and the score after six months was considered the post-
treatment one.

Statistical analysis

All statistical analyses were performed using EZR, version 
1.61 (Saitama Medical Center, Jichi Medical University, 
Saitama, Japan) [32]. Descriptive statistics were calcu-
lated to describe the demographical characteristics of the 
participants. Non-parametric Wilcoxon signed-rank tests 
with related samples were used to compare the values of 
each measure. The results are presented as both means and 
medians ± quartiles for numerical data and as frequencies 
with appropriate proportions for categorical data. Statistical 
significance was set at a p value < 0.05.

Results

From January 1, 2018, to March 31, 2023, a total of 
1,967 patients had their first visit to the pain clinic; 1,667 
responded to the initial questionnaire, and 248 patients con-
tinued to visit the clinic 6 months later and responded to 
the questionnaire. Nine patients had a symptom duration 
of less than three months prior to initial visit and were 
excluded from the study. The final analysis included data 
of 239 patients.

The Conventional therapy group, which received only 
physicians’ treatment, included 116 patients (48.5%). The 
Exercise therapy group comprised 101 patients (42.3%) 
who received exercise therapy by a physical therapist. The 
Psychotherapy group included eleven patients (4.6%) who 
received psychotherapy. The Interdisciplinary treatment 
group comprised thirteen patients (5.4%) who received both 
exercise therapy and psychotherapy (Fig. 1). Patients in the 
Exercise therapy group received an average of 4.92 ses-
sions of exercise therapy, whilst those in the Psychotherapy 
group received an average of 7.17 sessions of psychotherapy. 
Patients in the Interdisciplinary treatment group received 
an average of 5.00 sessions each of exercise therapy and 
psychotherapy.

The mean age of all patients was 56.8 years; 55.6% were 
female participants. The median symptom duration before 
initial assessment was 23  months (interquartile range: 
10–54). A total of 235 patients (98.3%) received prior pain 
treatment at external institutions, including pharmacologi-
cal therapies and interventional nerve blocks. The patient 
characteristics and the initial pain scores of each group are 
presented in Table 1. Patients in the Exercise therapy group 
tended to have higher PDAS scores compared with the other 
groups. Patients in the Psychotherapy group tended to have 
lower emotional functioning scores, as indicated by the 
HADS, PCS, and PSEQ scores, compared with the other 
groups. Patients in the Interdisciplinary treatment group 
tended to exhibit the most severe overall baseline burden, 
with high HADS-A and HADS-D scores, the highest PCS 
scores, and the lowest PSEQ and EQ-5D scores, reflecting 
greater anxiety, depression, catastrophizing, and reduced 
health-related quality of life.

An original improvement score of pain revealed that 
68.4% of all patients improved (scores 1–3) with treatment: 
71.1% in the Conventional therapy group, 63.3% in the Exer-
cise therapy group, 70.8% in the Psychotherapy group, and 
69.2% in the Interdisciplinary treatment group. However, 
there were four missing data points in the Conventional 
therapy group and one missing data point from the Exercise 
therapy group (Table 2).

In the Conventional therapy group, no statistically sig-
nificant improvements were observed in the HADS-D and 
PSEQ scores [HADS-D: 6.57 to 6.49, p = 0.509; PSEQ: 
30.59 to 32.21, p = 0.108]. However, all other outcome 
measures showed statistically significant improvements 
after treatment (Table 3). In the Exercise therapy group, 
the HADS-A score showed a trend towards improvement 
from 6.72 to 6.01; however, the difference was not statisti-
cally significant (p = 0.056). The PSEQ score improved from 
28.15 to 33.34 (p < 0.001), and the HADS-D score improved 
from 7.17 to 6.35 (p = 0.035); all other scores in this group 
showed statistically significant differences (Table 4). The 
Psychotherapy group showed an improvement in HADS-A 
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score from 10.36 to 7.91 (p = 0.028); no other scores in this 
group significantly changed (Table 5). The Interdiscipli-
nary treatment group showed an improvement in PCS score 
from 35.15 to 26.31 (p = 0.038); no other scores significantly 
changed from pre to post treatment (Table 6). No adverse 
events related to exercise therapy or psychotherapy were 
reported in any of the treatment groups.

In addition to the statistically significant differences in 
NRS scores, our additional analysis revealed that 25.5% 
of the patients achieved a reduction ≥ 50% in pain inten-
sity (substantial pain relief) and 32.6% achieved a reduc-
tion ≥ 30% (moderate pain relief) from baseline Table 7.

Discussion

This study is the first to report a quantitative assessment of 
pre- and post-treatment pain scores in patients with chronic 
pain at an interdisciplinary pain centre, demonstrating the 
value of individualised treatment. Our findings provided val-
uable insights into the complex interplay between physical 
and psychological interventions in chronic pain treatment.

Although our study demonstrated a statistically sig-
nificant reduction in NRS scores, only one quarter of 
patients (25.5%) achieved substantial pain relief (reduc-
tion ≥ 50%) and one third (32.6%) achieved moderate relief 

(reduction ≥ 30%), suggesting most patients derive modest 
benefit from treatment protocols in real-world settings. In 
contrast, approximately 70% of the patients reported sub-
jective improvement on the Original Improvement Scale of 
Pain. In line with the existing evidence [33], these findings 
underscore that chronic pain management should move 
beyond analgesic titration guided solely by NRS scores 
and incorporate comprehensive psychosocial assessment 
and intervention.

Compared with conventional therapy alone, additional 
exercise therapy reduced depressive symptoms (HADS-
D) and improvements in pain self-efficacy (PSEQ), out-
comes that were not observed in the conventional treat-
ment group. These benefits likely arise from enhanced 
functional capacity and mastery experiences conferred 
by structured physical activity, which complement con-
ventional therapy. Exercise interventions have also been 
shown to alleviate depressive symptoms in other clinical 
populations [34]. Therefore, incorporating exercise ther-
apy into chronic pain management may provide meaning-
ful psychological benefits, particularly in patients with 
persistent depressive symptoms or low self-efficacy, and 
should be considered alongside conventional treatments. 
The improvement in pain self-efficacy scores within 
the Exercise therapy group is consistent with previous 

Fig. 1   Patients flow diagram
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Table 1   Patients’ demographics and characteristics before treatment

Overall
(n = 239)

Conventional therapy 
(n = 116)

Exercise therapy 
(n = 99)

Psychotherapy
(n = 11)

Interdisciplinary 
treatment (n = 13)

Gender, n (%)
Male 106 (44.4) 55 (47.4) 41 (41.4) 4 (36.4) 6 (46.2)
Female 133 (55.6) 61 (52.6) 58 (58.6) 7 (63.6) 7 (53.8)
Age, y 56.75 (± 16.38) 59.26 (± 16.47) 56.30 (± 16.06) 43.55 (± 15.10) 49.00 (± 11.68)
Height, cm 162.46 (± 8.81) 162.52 (± 9.19) 162.14 (± 8.73) 163.44 (± 8.45) 163.62 (± 6.56)
Weight, kg 60.32 (± 14.94) 59.54 (± 14.05) 61.07 (± 16.22) 59.68 (± 12.18) 62.18 (± 15.89)
ICD-11, n (%)
MG30.0 Chronic pri-

mary pain
83 (34.7) 32 (27.6) 34 (34.3) 7 (63.6) 10 (76.9)

MG30.1 Chronic cancer 
related pain

2 (0.8) 1 (0.9) 0 (0.0) 0 (0.0) 1 (7.7)

MG30.2 Chronic 
postsurgical or post 
traumatic pain

25 (10.5) 14 (12.1) 9 (9.1) 0 (0.0) 2 (15.4)

MG30.3 Chronic sec-
ondary musculoskel-
etal pain

93 (38.9) 38 (32.8) 52 (52.5) 3 (27.3) 0 (0.0)

MG30.4 Chronic sec-
ondary visceral pain

3 (1.3) 3 (2.6) 0 (0.0) 0 (0.0) 0 (0.0)

MG30.5 Chronic neuro-
pathic pain

32 (13.4) 27 (23.3) 4 (4.0) 1 (9.1) 0 (0.0)

MG30.6 Chronic 
secondary headache or 
orofacial pain

1 (0.4) 1 (0.9) 0 (0.0) 0 (0.0) 0 (0.0)

Duration of disease, 
month

Mean 50.09 51.02 49.87 66.09 42.77
Median [IQR] 23.00 [10.00, 54.00] 22.00 [8.00, 56.25] 23.00 [11.00, 48.00] 46.00 [6.00, 114.00] 23.00 [10.00, 48.00]
Time to treatment, day
Exercise therapy
Mean 50.01 45.77
Median [IQR] 32.00 [12.00, 79.00] 15.00 [7.00, 39.00]
Psychotherapy
Mean 23.18 55.23
Median [IQR] 19.00 [10.50, 38.50] 60.00 [13.00, 63.00]
Frequency of treat-

ment, n
Exercise therapy
Mean 4.92 5.00
Median [IQR] 5.00 [3.00, 6.50] 4.00 [3.00, 7.00]
Psychotherapy
Mean 7.17 5.00
Median [IQR] 7.00 [6.00, 8.50] 4.00 [4.00, 7.00]
NRS
Mean 4.79 4.55 5.10 4.18 5.08
Median [IQR] 5.00 [3.00, 7.00] 5.00 [2.75, 7.00] 5.00 [3.00, 7.00] 4.00 [2.00, 7.00] 4.00 [4.00, 6.00]
EQ5D
Mean 0.48 0.53 0.45 0.39 0.35
Median [IQR] 0.62 [0.16, 0.76] 0.69 [0.17, 0.78] 0.59 [0.16, 0.73] 0.60 [0.02, 0.74] 0.29 [0.03, 0.69]
HADS-A
Mean 7.00 6.67 6.72 10.36 9.31
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research, which suggests that exercise can enhance physi-
cal function and pain-coping strategies in chronic pain 
populations [17].

In the Psychotherapy group, improvements in anxiety 
(HADS-A) were observed. Consistent with findings in pre-
vious studies [35, 36], we suggest that this is because psy-
chotherapy is effective in improving both anxiety symptoms 
and cognitive aspects of pain in Japanese patients.

The Interdisciplinary treatment group showed a signifi-
cant reduction in PCS score, supporting the benefits of a 
holistic approach that integrates both physical and psycho-
logical therapies. This finding reinforces the growing con-
sensus that interdisciplinary treatment may offer a more 
comprehensive solution for chronic pain management by 
addressing its multifaceted nature [17].

Despite receiving conventional treatments, the limited 
improvements in the Psychotherapy and Interdisciplinary 

treatment groups might be explained by their higher base-
line levels of psychological distress and disability, the 
small number of participants in these groups, and low ses-
sion counts. Specifically, these subgroups began treatment 
with elevated HADS and PCS scores, suggesting a more 
refractory clinical profile that could blunt the magnitude of 
change achievable within the study period. Conventional 
care and exercise therapy directly engages physical func-
tion—through pharmacological modulation, procedural 
interventions, and structured movement—which more read-
ily translates into reductions in disability as measured by 
the PDAS. Psychotherapy primarily targets cognitive and 
emotional processes and does not directly address physical 
function, which might account for its limited effect on PDAS 
outcomes. In the Interdisciplinary treatment group, patients 
underwent a median of 4.0 exercise therapy sessions, com-
pared with the 5.0 sessions in the Exercise therapy group. 

Data are number (%), Mean ± Standard Deviation (SD) or median [interquartile range; IQR]
NRS numerical rating scale, EQ-5D European Quality of Life 5 Dimensions, HADS the hospital anxiety and depression scale, PCS pain catastro-
phizing Scale, PDAS pain disability assessment scale, PSEQ pain self-efficacy questionnaire

Table 1   (continued)

Overall
(n = 239)

Conventional therapy 
(n = 116)

Exercise therapy 
(n = 99)

Psychotherapy
(n = 11)

Interdisciplinary 
treatment (n = 13)

Median [IQR] 6.00 [4.00, 10.00] 6.00 [4.00, 9.00] 6.00 [4.00, 9.00] 12.00 [7.50, 13.50] 9.00 [6.00, 12.00]
HADS-D
Mean 7.23 6.67 7.17 9.18 11.00
Median [IQR] 7.00 [4.00, 10.00] 6.00 [3.00, 10.00] 7.00 [5.00, 10.00] 10.00 [6.00, 11.50] 12.00 [8.00, 15.00]
PCS
Mean 31.08 30.06 31.48 33.36 35.15
Median [IQR] 32.00 [24.00, 39.00] 31.00 [22.00, 39.25] 32.00 [26.00, 38.00] 36.00 [26.50, 39.50] 37.00 [30.00, 42.00]
PDAS
Mean 19.79 17.22 22.99 16.82 20.92
Median [IQR] 20.00 [10.00, 28.00] 17.50 [6.75, 26.00] 24.00 [16.00, 30.50] 16.00 [7.50, 24.50] 22.00 [12.00, 28.00]
PSEQ
Mean 28.74 30.59 28.15 23.73 21.00
Median [IQR] 29.00 [19.00, 37.00] 30.00 [21.00, 41.25] 29.00 [19.00, 37.00] 24.00 [13.00, 29.00] 24.00 [18.00, 28.00]

Table 2   Original pain 
improvement scale (four data 
deficiencies in the Conventional 
therapy group and one in the 
Exercise therapy group)

Values are number (proportions)

Overall
(n = 234)

Conven-
tional 
therapy
(n = 114)

Exercise therapy
(n = 98)

Psychotherapy
(n = 11)

Interdis-
ciplinary 
treatment
(n = 13)

Extremely better; score 1 (%) 23 (9.8) 12 (10.7) 9 (9.2) 1 (9.1) 1 (7.7)
Better; score 2 (%) 37 (15.8) 20 (17.9) 11 (11.0) 2 (18.2) 4 (30.8)
Slightly better; score 3 (%) 100 (42.7) 49 (43.8) 42 (42.9) 5 (45.5) 4 (30.8)
Stable; score 4 (%) 54 (23.1) 24 (21.4) 24 (24.5) 2 (18.2) 4 (30.8)
Slightly worse; score 5 (%) 11 (4.5) 2 (1.8) 9 (9.0) 0 (0) 0 (0)
Worse; score 6 (%) 8 (3.4) 5 (4.5) 2 (2.0) 1 (9.1) 0 (0)
Extremely worse; score 7 (%) 1 (0.4) 0 (0) 1 (1.0) 0 (0) 0 (0)
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The number of exercise therapies was potentially insufficient 
to produce significant disability improvements.

However, importantly, the Psychotherapy group experi-
enced a significant reduction in anxiety (HADS-A). Moreo-
ver, the Interdisciplinary treatment group demonstrated 
meaningful decreases in pain catastrophizing score (PCS). 
This indicates that even in more severe cases, targeted cogni-
tive–social strategies may yield clinically relevant improve-
ments. These results underscore the value of incorporating 
specialised psychosocial therapies into chronic pain manage-
ment, particularly for addressing aspects of not fully allevi-
ated by standard medical treatments. These findings are also 
consistent with recent government initiatives in Japan pro-
moting interdisciplinary approaches and highlight the need 
for expanded insurance coverage and institutional support to 
facilitate broader implementation in clinical practise.

This study highlights the importance of personalised 
treatment plans that consider both physical and psychologi-
cal interventions. Given the observed improvements in spe-
cific psychosocial outcomes, healthcare providers should 

tailor treatment protocols to the individual needs of patients 
with chronic pain. Furthermore, these findings support the 
integration of exercise therapy and psychotherapy in pain 
management centers, emphasising the need for collaboration 
amongst healthcare professionals from various disciplines.

This study has some limitations. First, some data loss 
occurred due to patients whose conditions improved within 
six months and those who discontinued treatment for vari-
ous reasons. Although this reflects real-world clinical prac-
tise, future prospective studies should address this issue 
more rigorously. Second, the number of therapy sessions 
varied across treatment groups. On average, the patients 
received 4.78 sessions of exercise therapy, 7.17 sessions of 
psychotherapy, and 5.00 sessions in the Interdisciplinary 
treatment group. However, chronic pain treatment guide-
lines generally recommend 10–12 sessions for optimal effi-
cacy [3, 4]. Furthermore, whether the number of sessions 
in this study was sufficient remains unclear. The limited 
number of sessions might have led to an underestimation 
of treatment effects. Third, in the absence of a standardised 

Table 3   Study outcomes before and after treatment: Conventional 
therapy (n = 116)

Values are presented as both mean and median [Interquartile range; 
IQR]
NRS numerical rating scale, EQ-5D European Quality of Life 5 
Dimensions, HADS the hospital anxiety and depression scale, PCS 
pain catastrophizing scale, PDAS pain disability assessment scale, 
PSEQ pain self-efficacy questionnaire

Conventional therapy (n = 116)

Outcome Pre Post p value

NRS
Mean 4.55 3.79
Median [IQR] 5.00 [2.50, 7.00] 4.00 [2.00, 5.00]  < 0.001
EQ5D
Mean 0.53 0.66
Median [IQR] 0.69 [0.17, 0.78] 0.74 [0.62, 0.80]  < 0.001
HADS-A
Mean 6.67 5.82
Median [IQR] 6.00 [4.00, 9.00] 5.00 [3.00, 9.00] 0.010
HADS-D
Mean 6.67 6.49
Median [IQR] 6.00 [3.00, 10.00] 6.00 [3.00, 9.00] 0.509
PCS
Mean 30.06 25.46
Median [IQR] 31.00 [22.00, 39.25] 25.00 [17.00, 33.00]  < 0.001
PDAS
Mean 17.22 15.36
Median [IQR] 17.50 [6.75, 26.00] 12.00 [5.00, 24.25] 0.040
PSEQ
Mean 30.59 32.21
Median [IQR] 30.00 [21.00, 41.25] 31.50 [20.00, 45.00] 0.108

Table 4   Study outcomes before and after treatment: Exercise therapy 
(n = 99)

Values are presented as both mean and median [Interquartile range; 
IQR]
NRS numerical rating scale, EQ-5D European Quality of Life 5 
Dimensions, HADS the hospital anxiety and depression scale, PCS 
pain catastrophizing scale, PDAS pain disability assessment scale, 
PSEQ pain self-efficacy questionnaire

Exercise therapy(n = 99)

Outcome Pre Post p value

NRS
Mean 5.10 4.47
Median [IQR] 5.00 [3.00, 7.00] 4.00 [2.50, 6.50] 0.013
EQ5D
Mean 0.45 0.57
Median [IQR] 0.59 [0.16, 0.73] 0.69 [0.35, 0.80] 0.001
HADS-A
Mean 6.72 6.01
Median [IQR] 6.00 [4.00, 9.00] 5.00 [3.00, 9.00] 0.056
HADS-D
Mean 7.17 6.35
Median [IQR] 7.00 [5.00, 10.00] 7.00 [3.00, 8.50] 0.035
PCS
Mean 31.48 26.86
Median [IQR] 32.00 [26.00, 38.00] 27.00 [19.00, 36.00]  < 0.001
PDAS
Mean 22.99 17.82
Median [IQR] 24.00 [16.00, 30.50] 20.00 [7.50, 26.00]  < 0.001
PSEQ
Mean 28.15 33.34
Median [IQR] 29.00 [19.00, 37.00] 35.00 [24.00, 43.50]  < 0.001
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referral protocol, our clinicians-based decisions on indi-
vidual patient profiles: patients exhibiting pronounced 
functional disability (elevated PDAS scores) were more 
likely to receive exercise therapy, whereas patients exhib-
iting higher HADS and PCS scores were deemed suitable 
for psychotherapy. This approach might have introduced 
selection bias. As a result, the observed treatment effects 
might appear relatively smaller, necessitating cautious 
interpretation of between-group comparisons. In addition, 
the disease groups were not standardised. Future prospec-
tive studies should implement a unified protocol consid-
ering the effects of interventional therapies and pharma-
cological treatments. Moreover, the long-term effects 
remain unclear, underscoring the importance of extended 
follow-up to assess the outcome durability. Although no 
adverse events were observed during exercise or psycho-
therapy sessions, prospective studies should incorporate 
systematic safety monitoring. As this was a single-centre 
study, the generalizability of the findings might be limited. 
Although long-term follow-up is warranted, it is hindered 

by staffing limitations and insufficient insurance coverage 
for non-pharmacological interventions. Addressing these 
challenges will require multicenter collaboration and sys-
temic reforms to improve accessibility to interdisciplinary 
care.

Conclusion

This study showed that exercise therapy, psychotherapy, and 
interdisciplinary approaches might yield distinct psychoso-
cial benefits in chronic pain management. Exercise therapy 
was associated with improved self-efficacy and reduced 
depressive symptoms. Psychotherapy might have the poten-
tial for alleviating anxiety. In addition, interdisciplinary 
treatment might reduce catastrophic thoughts of pain. These 
findings support the integration of exercise therapy and psy-
chotherapy into chronic pain care and emphasise the impor-
tance of tailoring interventions to individual patient needs.  

Table 5   Study outcomes before and after treatment: Psychotherapy 
(n = 11)

Values are presented as both mean and median [Interquartile range; 
IQR]
NRS numerical rating scale, EQ-5D European Quality of Life 5 
Dimensions, HADS the hospital anxiety and depression scale, PCS 
pain catastrophizing scale, PDAS pain disability assessment scale, 
PSEQ pain self-efficacy questionnaire

Psychotherapy (n = 11)

Outcome Pre Post p value

NRS
Mean 4.18 3.27
Median [IQR] 4.00 [2.00, 7.00] 3.00 [1.50, 5.50] 0.120
EQ5D
Mean 0.39 0.62
Median [IQR] 0.60 [0.02, 0.74] 0.69 [0.57, 0.78] 0.155
HADS-A
Mean 10.36 7.91
Median [IQR] 12.00 [7.50, 13.50] 9.00 [6.50, 10.00] 0.028
HADS-D
Mean 9.18 7.82
Median [IQR] 10.00 [6.00, 11.50] 9.00 [4.50, 10.00] 0.283
PCS
Mean 33.36 27.00
Median [IQR] 36.00 [26.50, 39.50] 31.00 [17.50, 35.50] 0.100
PDAS
Mean 16.82 13.09
Median [IQR] 16.00 [7.50, 24.50] 13.00 [7.00, 18.50] 0.109
PSEQ
Mean 23.73 29.18
Median [IQR] 24.00 [13.00, 29.00] 24.00 [19.50, 34.00] 0.142

Table 6   Study outcomes before and after treatment: Interdisciplinary 
treatment (n = 13)

Values are presented as both mean and median [Interquartile range; 
IQR]
NRS numerical rating scale, EQ-5D European Quality of Life 5 
Dimensions, HADS the hospital anxiety and depression scale, PCS 
pain catastrophizing scale, PDAS pain disability assessment scale, 
PSEQ pain self-efficacy questionnaire

Interdisciplinary treatment (n = 13)

Outcome Pre Post p value

NRS
Mean 5.08 4.31
Median [IQR] 4.00 [4.00, 6.00] 4.00 [3.00, 5.00] 0.353
EQ5D
Mean 0.35 0.55
Median [IQR] 0.29 [0.03, 0.69] 0.62 [0.54, 0.73] 0.184
HADS-A
Mean 9.31 8.46
Median [IQR] 9.00 [6.00, 12.00] 8.00 [7.00, 11.00] 0.446
HADS-D
Mean 11.00 11.85
Median [IQR] 12.00 [8.00, 15.00] 10.00 [7.00, 12.00] 0.506
PCS
Mean 35.15 26.31
Median [IQR] 37.00 [30.00, 42.00] 26.00 [20.00, 30.33] 0.038
PDAS
Mean 20.92 18.69
Median [IQR] 22.00 [12.00, 28.00] 14.00 [13.00, 27.00] 0.420
PSEQ
Mean 21.00 21.00
Median [IQR] 24.00 [18.00, 28.00] 24.00 [15.00, 26.00] 0.701
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