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Abstract

Background: The long-term outcomes of patients with chronic pain treated in a multidisciplinary
pain management center remain variable. Objective: This study aims to evaluate the changes in
outcomes of patient’s self-reported pain, psychosocial status, health related quality of life and
gender differences following treatment in amultidisciplinary pain management centre. Design: A
prospective longitudinal cross-sectional study uses questionnaires. Treatment Setting: A pragma-
tic and individualized patient centered approach in a tertiary level multidisciplinary pain man-
agement center. Subjects: Patients with chronic pain referred to the centre from 2004-2010. Out-
come Measures: Pain Numerical Rating Scale (NRS), Pain Temporal Description (1 - 6), Pain Self-
Efficacy Questionnaire (PSEQ), Depression Anxiety Stress Scales (DASS-21) and Short Form-36 (SF-
36). Follow-up questionnaires were sent at 6 and 12 months after initial assessment. Results:
Mean duration of baseline chronic pain was 8.1 years and 61% of chronic pains were involving the
musculoskeletal system. At 6 and 12 month follow-ups, 273 and 180 participants had been sur-
veyed respectively. At 6-month follow-up, there were significant improvements on pain intensity
(Cohen’s d = 0.8), pain self-efficacy (Cohen’s d = 0.47), depression and stress scores (Cohen’s d =
0.16) and six out of eight domains of SF-36 (Cohen’s d = 0.2 - 0.4). At 12-month follow-up, im-
provements were maintained on pain intensity, self-efficacy and three out of eight domains of
SF-36. There were distinctive pre- and post-treatment gender differences in these outcomes and
overall females showed better short- and long-term outcomes than males. Conclusion: Multidis-
ciplinary pain management using an individualized patient centered approach remains an effec-
tive treatment for chronic pain in both the short- (6 month) and long-term (12 month). The dis-
tinctive pre- and post-treatment gender differences particularly in the psychological outcomes,
suggest that it may be beneficial to further delineate and better manage vulnerable patient sub-
groups.
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1. Introduction

Chronic pain is a common disorder associated with significant psychological comorbidity and functional disabi-
lity. The epidemiological study has reported approximately 20% of the adult Australian population have chronic
pain and one third of people with chronic pain have high levels of pain related disability [1] [2]. Chronic pain
often causes psychological distress such as depression, anxiety, poor self-efficacy and health-related quality of
life and has negative social ramifications such as unemployment, loss of working days and reduced job effec-
tiveness [3] [4]. Since chronic pain is complex and multi-dimensional in its nature, the current model of chronic
pain management is characterized by multi-faceted medical, physical and psychological interventions by a mul-
tidisciplinary team, with an emphasis on improving pain coping, acceptance, self-management to improve psy-
chological factors, physical functioning and quality of life [5]-[7]. Systematic reviews and meta-analyses have
found that intensive multidisciplinary pain management programs are more effective than waiting lists, no treat-
ment, or unidisciplinary treatment [8]-[11].

Over the past two decades, studies have shown that outpatient-based chronic pain management programs or
interventions have consistently provided modest improvements in pain report, physical and emotional function-
ing in patients with chronic pain [12] [13]. Recently, Dysvik et al. [14] reported that multidisciplinary pain ma-
nagement led to improvements in pain intensity and health-related quality of life (HRQoL) at both 6- and 12-
month follow-ups. In contrast, Baranoff et al. [15] reported no significant improvement in pain intensity or an-
xiety at a 6-month follow-up but showed improvements on other psychosocial outcomes such as depression,
stress and disability. Moreover, some studies suggest that there are gender differences in the long-term effects of
multidisciplinary interventions as males appear to have better outcomes, for both pain and psychosocial status, at
a 6-month follow-up compared to females [16] [17]. In contrast, other studies have reported better post-treat-
ment occupational outcomes for females with fewer absent days from work and improved role physical and so-
cial functioning in fibromyalgia patients [18] [19].

There is a paucity of data on the long-term clinical course and outcomes of a heterogeneous sample of pa-
tients with chronic pain even though this is typically the focus of most outpatient-based multidisciplinary pain
management programs. The current study had two primary aims: first, to evaluate overall outcomes in a cohort
of patients with chronic pain at 6- and 12-month follow-up assessments. To do this, outcomes were evaluated
using standardized, validated questionnaires for pain [pain intensity (NRS) and pain temporal characteristic] and
psychosocial measures [PSEQ, DASS-21] and HRQoL measure [SF-36]. Secondly, we examined longitudinal
gender differences in pain intensity and psychosocial outcomes.

2. Method
2.1. Participants

Baseline data were obtained from patients with chronic pain who were referred to the Pain Management Clinic,
Prince of Wales Hospital, Randwick, NSW, Australia, from January 2004 to December 2010 (n = 906). Patients
with any type of pain lasting for at least 3 months and referred by their general practitioner or attending special-
ist were accepted in to the Clinic. Consent was also obtained from patients for the purpose of data collection.
Retrospective ethics approval was obtained from the South Eastern Sydney Local Health District-Northern Sec-
tor Human Research Ethics Committee.

2.2. Study Design

The present study was a prospective longitudinal review of chronic pain outcomes for patients who were re-
ferred to and treated in a tertiary hospital-based pain management center with 6 and 12 month follow-ups. Ques-
tionnaires were sent out by post to the patients” addresses and no reminder mails were sent. Baseline question-
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naires were completed before initial assessment, but completion of the 6 and 12-month follow-up questionnaires
were entirely voluntary.

2.3. Outcome Measures

Data on demographics, pain locations, physiological systems, etiology of pain, psychosocial parameters—marital,
country background, language, work and compensation status were collected. Outcome measurements of pain
intensity rating (NRS 0-10), pain temporal characteristics statements (1 - 6), Pain Self-Efficacy (PSEQ), De-
pression Anxiety Stress Scales (DASS-21) and HRQoL (Medical Outcome Study Short Form-36) were obtained
at baseline, 6 and 12 month after the first pain assessment.

Pain intensity-Numerical Rating Scale (NRS) 0 - 10

Pain intensity is self-reported by patient using the numerical rating scales (NRS) of 0 - 10. The score of 0 means
no pain, 2-mild pain, 4-moderate pain, 6-severe pain, 8-very severe pain and 10-the worst pain possible.

Pain Temporal Characteristic Statements (1 - 6)

Pain temporal characteristic statement is a single item questionnaire used to describe pain temporal characte-
ristic over time. It has 6 descriptive categories: Score of 1-Always present, always the same intensity, 2-Always
present, intensity varies, 3-Usually present, but have short periods without pain, 4-Often present, but have pain
free periods lasting up to several hours, 5-Occasionally present for brief periods, but not every day, and 6-Rarely
present-have pain episodes every now and then, with days/weeks in between.

Pain Self-Efficacy Questionnaires (PSEQ) (0 - 60)

The Pain Self-Efficacy Questionnaire (PSEQ) is based on Bandura’s concept of efficacy expectation deter-
mine how much efforts people and how long they will persist in the face of obstacles and aversive experiences
[20] [21]. PSEQ has 10-items which measure the strength and generality of a patient’s belief about his/her abili-
ty to accomplish a range of specified daily activities. It has high internal consistency (Cronbach’s alpha coeffi-
cient = 0.92) and strong validity [22]. Patient with high self-efficacy is correlated to have higher pain thresholds
and tolerance in experimental induced pain than those with low self-efficacy [23].

Depression Anxiety and Stress Scales (DASS-21)

The DASS-21 has 21 items, which measure psychological mood states of depression, anxiety and stress con-
currently. It has a Z score normogram enable the item score to be transformed into severity scale on each mood
state. In the category of depression: Score 0 - 9 means normal, 10-13 (mildly depressed), 14 - 20 (moderately
depressed), 21 - 27 (severely depressed), 28 - 42 (extremely depressed); Category of anxiety-score 0 - 7 (nor-
mal), 8 -10 (mild), 11 - 14 (moderate), 15 - 19 (severe), 20 - 42 (extremely severe); Category of stress-score O -
14 (normal), 15 - 18 (mild), 19 - 26 (moderate), 27 - 34 (severe), 35 - 42 (extremely severe). The validity, relia-
bility and sensitivity are well established in reflecting the psychological states of patient. Within the Australian
population there is evidence that all three of the DASS-21 subscales are appropriate and informative for groups
of chronic pain patients [24] [25]. However, there is evidence that an aggregate score of negative affect is not
appropriate [25] [26] and this is not examined here.

Short Form-36 (SF-36)

The short form-36 (SF-36) is a general health related questionnaire with 36-items (Ware, 1992). Since its de-
velopment, the SF-36 has been used extensively in research as a measure of health-related quality of life. The
questionnaire covers 8 important domains related to physical and mental health over the past month. They assess
health related concepts including general health, physical functioning, role functioning-physical, bodily pain,
vitality, social functioning, role functioning-emotional, and mental health. The score of each domain ranges
from 0 - 100, with higher scores indicating better quality of life. Scores of bodily pain overlap with the measure
of pain intensity. The scores of physical function and role physical domain measure the quality of physical
health. The scores of mental health and role emotion domains reflect quality of mental health.

2.4. Procedure

The patient with chronic pain >6 months were referred from their primary care physician or specialist and a set
of baseline questionnaires were sent to the addresses of the patient before the first appointment was arranged.
Selected group of chronic pain patient with a widespread area or complex pain associated with poor pain self-
efficacy, mood disturbances and functional disability were given an initial multidisciplinary pain assessment.
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Patient was offered treatment modality based on individualized patient-centred approach to the pain diagnosis,
patient’s expectations and consensus opinion of the multidisciplinary team members during a case conference.
The multidisciplinary pain assessment involved a specialist pain medicine physician, clinical psychologist and
physiotherapist evaluations over a period of 3 hours. Patient who were not triaged for multidisciplinary pain as-
sessment were seen by the pain physician who would initiate individualized patient-centred treatment targeted to
their specific pain condition or referred to other members of the multidisciplinary team (e.g. psychological or
physical therapy) for specific interventions.

Individualized patient-centred pain management was initiated according to the treatment plan established after
the first clinic assessment. The essential components in our multidisciplinary pain management treatments,
which is similar to that proposed by Okifuji et al. [27] includes medical interventions (e.g., pharmacological,
diagnostic/therapeutic nerve blocks or injections, transcutaneous electrical nerve stimulator), psychological in-
terventions (e.g., cognitive behavioral therapy, pain coping skills training, pain education) and physical inter-
ventions (e.g., physical reactivation, graded exposure exercise program, hydrotherapy). Main proportion of pa-
tient had a combination of treatments, which progressed concurrently for a specific period. Medical follow-ups
were conducted as frequently as deemed necessary and usually involved various evidence-based pharmacologi-
cal therapies such as simple analgesics, adjuvant analgesics (e.g., tricyclic antidepressants, gabapentinoids, se-
rotonin noradrenaline re-uptake inhibitors) and when required, opioid analgesics of various strengths. Interven-
tional pain therapies were initiated only for patient with refractory pain, who was debilitating and unresponsive
to non-invasive therapies. This commonly involved focal injection of local anaesthetics, steroids or application
of radiofrequency lesioning/neurotomies techniques to specifican atomical sites or neural structures. Centrally
acting analgesic infusions (e.g., ketamine, lignocaine) and advanced implantable pain therapies (e.g., spinal cord
and peripheral nerve stimulators, intrathecal drug infusion pumps). Lastly, the multidisciplinary pain manage-
ment also involved other medicalor allied health disciplines in collaboration with primary care physician, such
as liaison psychiatry, addiction medicine, rehabilitation medicine, palliative medicine, occupational therapy and
social work.

3. Statistical Analysis

Data were analyzed and compared using the SPSS-12.0 software. ANOVA and Kruskal-Wallis tests were used
to compare the baseline pain and psychosocial outcomes between the responders and non-responders. “Res-
ponders” were identified as those who responded to the outcome questionnaires on the baseline, and 6- or 12-
month follow up. The patients who responded only to the baseline questionnaires but not the 6- or 12-month
follow up were identified as “non-responders”. Responders’ longitudinal time change in pain and psychosocial
outcomes were compared using parametric ANOVA and non-parametric Kruskal-Wallis tests and the magnitude
of change were measured using the Cohen’s d effect size [28]. The effect size is calculated by the difference
between the means divided by the standard deviation of the pre-change value. An effect size of 1.0 is equal to
the change of 1 standard deviation of pre-change value. A linear mixed model approach was chosen to address
the changes in outcome measures over time for the sample. A linear mixed model is appropriate for use with an
unbalanced design, missing data, and repeated observations that are not independent (i.e. correlated) as is the
case with longitudinal data [29] [30]. To examine changes in outcome measures over time each measure was en-
tered as the dependent variable (e.g. pain intensity, self-efficacy) and the fixed effect of time (0, 6 and 12 months)
was examined. To examine gender differences, this same model was applied with the addition of the interaction
between gender and time (gender*time) entered into fixed effects. The resulting output gave a difference score
for each scale (i.e. change between 0 and 6 months) and a 95% confidence interval for this difference, which in-
dicated the magnitude of each effect. The relationship between the change in pain intensity with other changes in
pain outcome and demographic data were analysed with Pearson’s correlation and step-wise linear regression ana-
lysis. Repeated measure multivariate analysis of variance (MANOVA) was used to evaluate the gender differ-
ence in the pain outcomes at baseline, 6 and 12 month after pain management. p value was set at <0.05.

4. Results

From 2004-2010, a total of 906 participants completed the mandatory baseline questionnaires and 273 (30%)
and 180 (20%) responded to the 6- and 12-month follow-ups, respectively. Table 1 shows there were no signif-
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Table 1. Baseline measures for responders and non-responders.

Responders (N = 273) Non-responders (N = 633) P values (Sig. < 0.05")
Pain intensity (NRS 0 - 10) 7.01 (1.96) 7.04 (1.99) 0.83
PSEQ (0 - 60) 20.2 (13.1) 19.8 (13.8) 0.70

DASS-21 subscales (0 - 42)

Depression 16.7 (12.3) 17.1 (13.3) 0.69
Anxiety 11.9 (10.3) 12.0 (10.8) 0.95
Stress 17.8 (11.6) 17.4 (13.1) 0.62

QOL-SF-36 subscales

General health 38.7 (22.7) 204 (22.7) 0.33
Bodily pain 25.4(17.9) 25.3(18.6) 0.88
Physical function 36.2 (24.9) 35.3(24.8) 0.61
Social function 40.9 (27.8) 37.8 (28..6) 0.17
Role emotional 38.9 (43.1) 38.8 (43.3) 0.97
Role physical 15.1 (31.9) 15.7 (29.7) 0.78
Vitality 31.2(17.8) 29.9 (17.4) 0.32
Mental health 52.6 (22.5) 50.4 (19.1) 0.21

Abbreviations: NRS = Numerical Rating Scale, PSEQ = Pain Self-efficacy Questionnaires, DASS-21 = Depression Anxiety Stress
Scale-21 items, QOL-SF 36 = Quality of Life-Short Form 36 items Questionnaires.

icant differences in the baseline outcomes between the responders and non-responders of the initial question-
naires.

(1) Demographics and Multi-Axial Systems Description of Chronic Pain Characteristics

Demographics and psychosocial factors of chronic pain patients are described in Table 2. The mean age of
patients was 58.6 years (Range 18 - 102 years, SD 16.8) and there were more females (n = 568; 63%) compared
to males (n = 337; 37%).

Table 3 shows baseline mean pain score was 7.1 (SD 2.0) and mean duration of chronic pain was 8.1 years
(SD 10.8). The most common region of pain complaint was in lower back (37.2%), followed by lower limbs
(18.8%), shoulder and upper limbs (13.7%) and pain more than 3 sites (8.2%). Almost two thirds of cases were
involving the musculoskeletal/connective tissue system (61.0%) and less than one third were neurological in
nature (26.8%). The most common nominated cause of chronic pain was degenerative or mechanical (39.7%)
followed by post-traumatic or post-operative (30.2%).

(2) Pain, Psychological Functions and Health-Related Quality of Life Outcomes: Baseline, 6- and 12-Month

Table 4 shows mean values of psychosocial and pain measures at baseline, 6 and 12 month follow-ups. Table
5 shows the results of linear mixed model analysis on changes between baseline and follow-ups on psychosocial
and pain measures.

(i) Pain Intensity [Numerical Rating Scale] (0 - 10)

At initial referral, the mean pain intensity was 7.1 (SD 2.0, 95% CI = 3.18 - 11.02) whereas the mean intensity
was 5.5 (SD 2.2, 95% CI =1.58 - 9.42) and 5.4 (SD 2.3, 95% CI = 0.89 - 9.91) at 6 and 12 months, respectively.
There was a significant reduction in mean pain intensity after 6 months (Cohen’s d size = 0.8, b = —2.0, P <
0.001) and this improvement was maintained at 12 months (Cohen’s d size = 0.85,b=—1.6, P <0.001).

(ii) Pain Self-Efficacy Scores [PSEQ] (0 - 60)

The mean self-efficacy PSEQ score at baseline was 19.7 (SD 13.4); was 26.0 at 6 months (SD 14.5); and at 12
month was 24.7 (SD 14.8). There was a significant increase in mean self-efficacy score after 6 months (Cohen’s
dsize = 0.47, b = 6.7, P < 0.001) and this improvement was maintained at 12 months (Cohen’s d size =0.37, b =

5.2, P < 0.001).
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Table 2. Demographics and psychosocial factors at baseline, 6- and 12-month follow-up (N [%] unless noted).

Baseline (N = 906) 6-month Follow-up 12-month Follow-up

(N=273) (N =180)
Age (years), mean (SD) 58.6 (16.8) 62.5 (15.4) 63.2 (15.0)
Gender
Male 337(37.2) 109 (39.9) 65 (36.1)
Female 568 (62.8) 164 (60.1) 115 (63.9)
Marital status
Married 345 (38.2) 118 (43.2) 71 (39.4)
Never married 220 (24.4) 109 (40.0) 34 (18.9)
Widowed/divorced/separated 337 (37.4) 46 (16.8) 75 (41.6)
Country Born
Australian born 486 (53.6) 141 (51.6) 100 (55.6)
Overseas born 383 (42.3) 120 (44.0) 71 (39.4)
English Proficiency
Very well or well 785 (86.6) 233(85.3) 161 (89.4)
Not well 95 (10.5) 34 (12.5) 17 (9.4)
Not at all 15 (1.7) 5(1.8) 1 (0.6)
Education Level
Still at school 2(0.2) 0(0) 0(0)
Did not go to school 22 (2.5) 8(3) 3(1.7)
Year 8 or below 147 (16.9) 60 (22.8) 39 (22.5)
Year 9 -12 or above 701 (80.5) 195 (74.2) 131 (75.8)
Unemployment Duration (years), mean (SD) 7.1(7.1) 8.0 (6.9) 8.7 (6.9)
Occupation/Social Status
Full-time work 109 (12.4) 23(9) 8 (4.9
Part-time work 78 (8.9) 26 (10.2) 13(7.9)
Voluntary work 9(1) 4(1.6) 3(1.8)
Home duties 82(9.3) 39(15.2) 18 (11)
Retired 276 (31.3) 89 (34.8) 76 (46.3)
Student 21 (2.4) 4(1.6) 1(0.6)
Unemployed (due to pain) 219 (24.9) 48 (18.8) 35 (21.3)
Retraining 4(0.5) 4(1.6) 1(0.6)
Unemployed (other reason) 83 (9.4) 19 (7.4) 9 (5.5)
Compensation
Worker’s compensation 88 (10.2) 21(8) 10 (5.7)
Third party insurance case 24 (2.8) 5(1.9) 5(2.9)
Some other legal case 11 (1.3) 2(0.8) 0(0)
None of the above 741 (85.8) 235 (89.4) 159 (91.4)

(iii) Depression Anxiety Stress Scales [DASS-21] (0 - 42)

The baseline mean DASS depression score was 16.9 (SD 12.7); at 6 months was 14.8 (SD 11.7) and at 12
months was 15.7 (SD 11.9). The baseline mean DASS anxiety score was 12.1 (SD 10.6); at 6 months was 12.1
(SD 10.3) and at 12 months was 12.1 (SD 9.9). The baseline mean DASS stress score was 17.8 (SD 11.9); at 6
months was 15.8 (SD 11.1), and at 12 months was 16.7 (SD 11.8). There was a significant improvement in mean
DASS depression and stress scores after 6 months (Depression: Cohen’s d size = 0.16, b = —2.4, P < 0.001;
Stress: Cohen’s d size = 0.16, b = —2.3, P < 0.001). These improvements were not maintained at 12 months
(Depression: b = —1.7, P = 0.54; Stress: b = —1.3, P = 0.13). Importantly, there was no improvement in anxiety
scores at 6 (b =—0.08, P =0.89) or 12 months (b =—-0.3, P = 0.65).

(iv) Health Related Quality of Life Short Form-36 [SF-36] (0 - 100)

Statistical significant differences were detected on six out of eight domains (see Table 5) (except general
health (GH) and social function (SF)) of health-related quality of life (SF-36) scores, after 6 month post-referral.
The Cohen’s d effect sizes for these changes were small <0.4. Sustainable change in the domains of role physi-
cal (RP), bodily pain (BP) and social functioning (SF) were noted after 12 months post-referral.

(v) Correlation and Regression Analysis of Chronic Pain and Psychosocial Factors

Pearson’s correlation was utilized to examine the correlation between the pain intensity and the psychosocial
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Table 3. Summary of pain related characteristics of chronic pain patients referred to out-patient based pain

management.

Duration of pain (years), (mean [SD])

Pain intensity (mean [SD])
Regions of chronic pain
Head, face, mouth
Cervical region
Upper shoulder & upper limbs
Thoracic region
Abdominal region
Lower back, lumbar to coccyx
Lower limbs
Pelvic region
Anal, perineal & genital region
More than three sites
Body systems
Nervous (physical)
Nervous (psychological/social)
Respiratory & cardiovascular
Musculoskeletal/connective tissue
Cutaneous/subcutaneous/gland
Gastro-intestinal
Genito-urinary
Other organs or viscera
More than one system
Unknown
Aetiologies
Genetic or congenital
Trauma/operation/burns
Infective
Inflammatory/immune reactions
Neoplasm
Toxic/metabolic
Degenerative/mechanical
Dysfunctional (psycho-physiologic)
Psychological (no physical cause)

Unknown

Sample (N [%] unless noted)
8.1(10.8)
7.1(2.0)

55 (6.4)
64 (7.5)
117 (13.7)
24 (2.8)
29 (3.4)
318 (37.2)
161 (18.8)
15 (1.7)
2(0.2)
70(8.2)

154 (26.8)
25 (4.4)
6 (1.0)
351 (61)
1(0.17)
9(1.6)
7(12)
1(0.17)
20 (3.5)
1(0.17)

54 (9.5)
172 (30.2)
6 (1.0)
44.(7.7)
3(0.53)
8 (1.4)
226 (39.65)
25 (4.4)
28 (4.9)
4(0.7)
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Table 4. Mean (SD) values of pain and psychosocial outcomes at baseline, 6- and 12-month.

Baseline (N = 906)

6 month (N = 273)

12 month (N = 180)

Duration of pain (years), (mean [SD]) 8.1(10.8)
Pain intensity 7.1(2.0)
Temporal statements 2.2(0.9)
PSEQ 19.7 (13.4)
DASS subscales
Depression 16.9 (12.6)
Anxiety 12.1 (10.6)
Stress 17.8 (12.0)
SF-36 subscales
General health 39.7 (22.6)
Bodily pain 29.5(18.8)
Physical function 34.6 (25.1)
Social function 38.5(27.4)
Role emotional 40.4 (43.2)
Role physical 16.8 (30.7)
Vitality 29.5(15.8)
Mental health 51.5(21.1)

7.3 (10.8) 9.1 (11.7)
55(2.2) 5.4 (2.3)
26(12) 26(12)
26.0 (14.5) 24.7 (14.8)
14.7 (11.7) 15.8 (11.9)
12.1(10.3) 12.1(9.9)
15.9 (11.2) 16.7 (11.8)
40.3 (23.5) 36.9 (22.0)
37.1(19.5) 39.2 (21.0)
38.8 (26.5) 34.8 (25.6)
45.8 (26.8) 453 (30.2)
47.8 (44.6) 46.9 (42.8)
27.4(35.8) 24.0 (34.9)
35.3 (16.6) 32.3(14.8)
56.7 (20.1) 54.1(20.3)

Table 5. Pain and psychosocial outcomes at 6 and 12 month follow-up relative to baseline.

Measure Pre vs 6 mth Pre vs 12 mth
b (95% CI) P-value b (95% CI) P-value
Pain intensity —-2.0 (-2.2, -1.80) <0.001" -1.62 (-1.94, -1.30) <0.001"
DASS-21
Depression —2.43 (-3.70, —1.15) <0.001" -1.74 (-3.51, 0.03) 0.54
Anxiety -0.08 (~1.16, 1.00) 0.89 -0.33 (-1.77, 1.11) 0.65
Stress —2.34 (-3.57, -1.11) <0.001" —1.32 (-3.04, 0.40) 0.13
PSEQ 6.66 (4.70, 8.62) <0.001" 5.23 (2.89, 7.58) <0.001"
SF-36
General health 1.98 (-0.40, 4.34) 0.10 —0.30 (-3.70, 3.08) 0.86
Physical function 4.26 (1.54, 6.99) 0.02" 1.91 (-1.99, 5.81) 0.34
Mental health 6.14 (3.64, 8.63) <0.001" 2.94 (-0.50, 6.37) 0.094
Role emotional 7.59 (1.37, 13.82) 0.017" 7.97 (-0.40, 16.34) 0.062
Role physical 8.52 (3.85, 13.20) <0.001" 8.67 (2.89, 14.45) 0.003"
Bodily pain 9.68 (7.28, 12.08) <0.001" 11.39 (8.19, 14.60) <0.001"
Vitality 5.69 (3.63, 7.74) <0.001" 2.10 (-0.63, 4.85) 0.13
Social function 12.75 (-45.90, 71.40) 0.65 72.47 (7.23,137.72) 0.032"
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factors of chronic pain patients. Correlations between the country of birth level of English proficiency and work
status with the pain intensity (p < 0.001) were detected. A step-wise linear regression analysis was performed to
determine pre-treatment pain and psychosocial functions that contributed to the change in the pain intensity over
time. Regression analysis detected 47% of variance (R? = 0.47, df 16, F 57.2) of pain intensity accounted by the
predictive factor of pain self-efficacy (B—-0.032, Sig. 0.000); pain temporal characteristic statement (B-0.609, Sig.
0.000), SF-36-Bodily Pain (B-0.016, Sig. 0.000) and time referral factor (B-0.464, Sig 0.000).

(3) Gender Differences in Pain and Psychosocial Functional Outcomes: Baseline, 6- and 12-month

The gender differences in pain, psychological functions (DASS), self-efficacy (PSEQ) and quality of life (SF-
36) outcome were described in Table 6. There was a significant improvement in scores on the bodily pain do-
main of SF-36 at 6-and 12-month for both males (6mth: b = 8.0, P < 0.001; 12mth: b = 11.7, P < 0.001) and fe-
males (6-month: b = 10.6, P < 0.001; 12-month: b =10.9, P < 0.001) (Table 6).

There was a significant reduction in pain intensity at 6-month for both males (b = —1.7, P < 0.001) and fe-
males (b = —2.2, P < 0.001) and this was maintained at 12-month (Males: b = —1.7, P = 0.016; Females: b = -1.7,
P =0.007) as illustrated in Figure 1. At 6- and 12-month follow-up, After Both genders’ pain intensity reduced
without significant difference between groups over time.

There was significant improvement in pain self-efficacy scores at 6-month for both males (b = 6.3, P < 0.001)
and females (b = 7.2, P < 0.001) (Figure 2(A)). This improvement in PSEQ was maintained at 12-month for fe-
males (b = 5.8, P < 0.001) but not males (b = 3.5, P = 0.07). There was also a significant improvement in scores
on the depression and stress subscales of the DASS-21 at 6-month for females (Depression: b = —3.3, P < 0.001:
Stress: b = —3.2, P < 0.001) but this improvement was not maintained at 12-month (Depression: b = —2.0, P =
0.08; Stress: b =—2.0, P = 0.057) (Figure 2(B) and Figure 2(C)).

In contrast, males showed no improvement on the depression or stress subscales at either 6- or 12-month and
neither gender had improvements on the anxiety subscale at any point (Figure 2(D)).

5. Discussions

This study had evaluated the long-term course of a heterogeneous patient group with chronic pain that received
individualized pain management treatment in a tertiary hospital-based multidisciplinary center. Our results
demonstrated that chronic pain patients showed both short- (6 months) and long-term (12 months) improve-
ments in pain, self-efficacy, psychological function and health-related quality of life. The improvements in pain
intensity and self-efficacy were sustained at 12 months. Our results are consistent with the recent finding of
long-term positive outcomes in pain intensity and HRQoL measure at both 6 and 12 month follow-ups when pa-
tients receive intensive CBT for chronic pain [14].

Table 6. Gender differences in pain and psychosocial outcomes at initial assessment compared to 6- and 12-month fol-
low-ups.

Pre vs 6 month Pre vs 12 month
Males Females Males Females
Measure b (95% CI) P-value b (95% CI) P-value b (95% CI) P-value b (95% CI) P-value

*

Pain intensity —1.7 (-2.0,-1.3) <0.001" -2.2(-2.5,-1.9) <0.001" -1.7(-2.8,-0.6) 0.016" -1.7(-2.5,-0.9) 0.007"
DASS-21

Depression  -1.2(-3.2,0.7) 02  -33(-4.9,-16) <0.001" -12(-4.1,18) 04 -20(-4202) 008

Anxiety 1.2 (-0.5, 2.8) 016  -09(-23,05) 0.19 1.3(-1.0,3.6) 028 -1.2(-29,05) 0.17
Stress -1.2(-3.1,0.7) 02  -32(-4.7,-15) <0.001" 0.0(-28,2.8) 0.9 -2.0(-4.2,01) 0.057
PSEQ 6.3(3.6,8.7) <0.001" 7.2(49,94) <0001 35(-03,7.2) 0.07 5.8(3.0,8.6)  <0.001"

SF-36
Role physical 8.9 (0.9, 16.9) 0.03" 8.3(1.6,149) 0.015° 4.3(-6.3,14.9) 0.8 10.8(3.1,18.4)  0.006
Bodily pain 8.0(4.2,11.9) <0.001" 10.6(7.4,13.7) <0.001" 11.7(6.2,17.2) <0.001" 10.9(6.9,14.9) <0.001"

Vitality 5.5(2.3,8.8) 0.001" 57(3.0,84) <0.001" 0.5(-4.1,52) 0.8 2.9(-05,6.3) 0.09
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Figure 1. The mean (+SEM) self-reported pain in-
tensity scores for males and females at initial as-
sessment, 6- and 12-month follow-up.

A B

309 O Female 224 O Female
= S 204 @ Male
® ®
A 254 + 184

@

5 £ 16
* @
# 204 2 14
[} ©
= = 124

15 T T T 10 T T T

Pre 6 Month 12 Month Pre 6 Month 12 Month

224 O Female
= = @ Male
=
Z 164 Z 20
w w
hus L 4g.]

2 o
] 8
S 3 164
E c
3 S 144
= =

8 12

Pre 6Month 12 Month Pre 6Month 12 Month

Figure 2. The mean (x SEM) scores for males and females on PSEQ (A), DASS-21 depression (B),
anxiety (C), and stress (D) subscales at initial assessment, 6- and 12-month follow-up. The catego-
ries of PSEQ and DASS-21 subscales are labeled in grey text and represented by dotted lines.
“(A)-Pain Self-efficacy Questionnaire (PSEQ); (B)-DASS (Depression Scale); (C)-DASS (Anxiety
Scale); (D) (Stress Scale).

Interestingly, we also found that these improvements in chronic pain intensity and pain self-efficacy were not
translated into better psychological outcomes in depression, anxiety or stress. That is, pain-related outcomes
(e.g., pain intensity, SF-36 bodily pain domains [BP]) showed significant improvements at 6 and 12 months,
with a modest effect size of 0.8 - 0.85. In contrast, there were only mild improvements observed on psychologi-
cal measures such as depression and stress (effect size 0.16) at 6 months and these outcomes were not main-
tained at 12 months. The reason for the dissociation between pain improvement and lack of psychological
change is unclear but may be suggestive of prevalence of some underlying psychiatric comorbidities in the
chronic pain population, especially that of mood disorders [31]. The strength of relationship between chronic
pain and mood disorder remains unclear. The role of drug and alcohol dependence with or without mood dis-
orders cannot be underestimated [31] [32]. Importantly, as shown in this study, modest pain relief alone would
not be sufficient to create a positive impact in the life of a patient with chronic pain but it nevertheless is an im-
portant step forward before patient motivated into more adaptive behaviours of accepting and self-managing

their chronic pain condition.
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There were evidences for gender differences in the temporal course of these improvements with females
showing greater improvement compared to males. The effects observed in pain and psychosocial outcomes be-
tween genders can be summarised in three key points. Firstly, both males and females showed improvements in
pain related outcomes which were maintained at the 12 month follow-up. Secondly, females showed improve-
ments in psychological functioning outcomes at 6 months whereas males did not. Lastly, there were short-term
improvements in self-efficacy in both males and females at 6 months, but only females showed maintenance of
improvements in self-efficacy at 12 months. In summary, these results suggest that females were more likely to
sustain the benefits from multidisciplinary pain management treatment as seen in the improvements of pain re-
lated measures and self-efficacy.

There is mixed report in the literature on the gender differences observed in response to chronic pain treat-
ment. Hampel et al. [33] found that both males and females showed short-term benefits of psychological inter-
vention for those with chronic low back pain. In addition, they [33] found that improvements were maintained in
females whereas males demonstrated negative treatment effect at a 12 month follow-up. In a randomized con-
trolled multicenter trial, Jensen et al. [34] reported that a full-time multidisciplinary rehabilitation program pro-
duced substantial benefits in occupational outcome and was cost-effective up to 3 years in females with chronic
back and neck pain but not in males. Negative outcomes for males have also been observed by Hooten et al. [19]
for patients with fibromyalgia following multidisciplinary treatment in role physical, social functioning and
general health perception compared with female counterparts. The current results are consistent with the obser-
vations that both genders show short-term psychosocial improvements but only females maintain these im-
provements. In contrast, de Rooij et al. [16] found that male gender predicted better outcomes from multidiscip-
linary treatment for chronic widespread pain.

Besides gender, this study showed the positive predictive relationship between chronic pain outcome and pain
self-efficacy belief. Pain self-efficacy belief is an important psychological factor underpinning outcome as it
mediates the relationship between pain-related fear and chronic pain [35] [36]. This is consistent with the current
literature suggesting that self-efficacy is a predictor of treatment outcome for multidisciplinary pain manage-
ment [35]. Poor pain self-efficacy is a surrogate marker for poor outcome. We recognize the patients with low
self-efficacy may require more individualized cognitive and behavioural interventions before allocating the in-
tensive pain group program. This further supports the importance of earlier and continuing cognitive behavioral
therapy (CBT) in delineating and intervening psychological vulnerabilities, which maintain the maladaptive pain
behaviours in selected group of chronic pain patient. These cognitive techniques could also be used for positive
modeling, mastery experiences and social-reinforcement to improve readiness to change and psychological
functioning.

This outcome study describes the characteristics of patients and their chronic pain referred to a tertiary hos-
pital-based pain management center. The weakness of this large longitudinal survey was the low participation
rate (30% at 6 months and 20% at 12 months) to the questionnaires at the two follow-ups. For research purposes,
response rate approximating of 60% is desirable [37]. Majority of patient with chronic pain referred to this cen-
ter were often associated chronic refractory pain and complex psychosocial issues. However, our analysis show-
ed that their baseline pain and psychosocial outcomes were not the cause of the non-participation bias, as no
differences were detected between responders and non-responders with the baseline questionnaires. Unfortu-
nately, other reasons for non-compliance or response bias were not explored further. In addition, this study was
designed as a longitudinal cross-sectional study using patients as their own control. It was not intended to com-
pare specific treatment responses, which would limit the general is ability of the treatment outcomes.

In comparison with our previous published survey on chronic pain demographic and its pain characteristics
[4], we found that current cohort of chronic pain patients were slightly older (mean age of 58.6), had higher pain
score (mean 7.1), lower pain self-efficacy (mean 19.7), and lower self-rated status of quality of life. Other pain
center chronic low back pain populations also demonstrated better pain intensity and self-efficacy belief than
this study cohort [38] [39]. General health issues in an older population of chronic pain patients may compound
the self-management of chronic pain. Nicholas et al. [40] showed that in older chronic pain adults combining
cognitive behavioral therapy based pain self-management and exercise was more effective than just the exercise
alone.

Some would recognize chronic pain as an individualized disease with multiple dimensions and traditional
biomedical treatment ascribed to chronic pain is often inadequate to address all of the problems related to
chronic pain [41]. Some studies investigated chronic pain and found the distinct differences in the perception of
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pain and health related outcomes in different gender [42]-[44] or vulnerable socio-cultural patient groups [45]
[46]. Efforts should be made in future to explore the relationship and interaction of individual perception of pain
in their respective gender or socio-cultural groups may improve the outcomes of multidisciplinary pain man-
agement. Overall, this study found that male gender and low self-efficacy are associated with less sustainable
outcomes. The identification of vulnerable patient subgroup supports more targeted and longer-term cognitive
behavioral treatment. It is still early to decide a gender or socio-cultural specific treatment program is warranted.
There are psychological concern of grouping the same vulnerable group of patient may not promote coping but
rather learning and enhancing their maladaptive behaviours.

6. Conclusion

Individualized patient-centered multidisciplinary pain management remains an effective treatment for patients
with chronic pain in both short (6-month) and long-term (12-month). There were clear pre- and post-treatment
gender differences particularly in the psychological outcomes, suggesting that it may be beneficial to delineate
and target vulnerable patient subgroups.
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