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Abstract

Background: Approximately 10 to 20 percent of the population is suffering from chronic pain.
Since this represents a major contribution to the costs of the health care system, more efficient
measures and interventions to treat these patients are sought.

Results: The development of general health and physical activity of patients with chronic pain was
assessed in an interdisciplinary outpatient pain management program (IOPP). 36 patients with an
average age of 48 years were included in the IOPP. Subjective assessment of well-being was
performed at five time points (baseline, post intervention and 3, 6, and 12 months thereafter) by
using standardized questionnaires. The study focused on the quality of life survey Medical
Outcomes Study Short Form-36, which is a validated instrument with established reliability and
sensitivity. In addition, the patients participated in physical assessment testing strength, power,
endurance, and mobility.

Prior to therapy a substantial impairment was found on different levels. Marked improvements in
the psychological parameters were obtained by the end of the program. No success was achieved
with regard to the physical assessments.

Conclusion: Although many different studies have evaluated similar programs, only few of them
have attained positive results such as improvements of general quality of life or of physical strength.
Often no difference from the control group could be detected only some months after the
intervention. In the present study no significant persistent improvement of well-being occurred.
Possible reasons are either wrong instruments, wrong selection of patients or wrong interventions.

Background Swiss population suffers from chronic pain; in 10 % treat-
A trend towards a higher frequency of diseases associated =~ ment of pain is complicated [2]. It is the goal of the inter-
with chronic pain has been observed over the past decades  disciplinary outpatient pain management program
[1]. Ten to twenty percent of the world as well as of the  (IOPP) to facilitate the patients to deal with chronic pain.
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Table I: Instruments for the assessment of general health (selection)
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Instrument Dimensions Layout* Reference

Quality of Well-Being (QWB) Mobility, physical and social activity | 8

Sickness Impact Factor (SIP) Movement, body care, mobility, emotional behavior, awareness, S/ 9
communication, work, sleep, household, leisure time

Beck Depression Inventory (BDI) Affective distress and severity of depression in 21 items (range 0-63) S/IQ 10

Hospital Anxiety and Depression Scale (HADS)  Survey on anxiety and depression S/IQ I

Psychological General Well-Being Scale (PGWB) 22 items on anxiety, depression, vitality, positive well-being, self- S/IQ 12
discipline, general health (range 0—110)

Visual Analogue Scale (VAS) Pain intensity: Likert scale from 0 (no pain) to 5 (untenable pain) SIQ 13

Nottingham Health Profile (NHP) Physical function, pain, emotional reactions, power, sleep, social SIQ 14
isolation

Pain Self-Efficacy Questionnaire (PSEQ) Various activities still feasible in spite of pain (e.g. household) S/IQ 15

Pain Anxiety Symptoms Scale (PASS) 40 items on fear and anxiety responses specific to pain SIQ 16

Short Form 12 (SF-12) Physical and psychological health SINQ 17

MOS Short Form 36 (SF-36) Physical, psychological and social function, role behavior caused by SHQ 18

physical and psychogenic disorder, general health, pain and vitality

(* S = self survey; | = interview; Q = short questionnaire)

Such ambulatory and multidisciplinary treatment
approaches were shown to be effective in various meta-
analyses [3,4]. Magni et al. found a correlation between
pain and psychological distress [5]. In patients with low
back pain, representing a major fraction of chronic pain
patients, the intensity of pain appeared to correlate with
functional measurements and clinical outcome [6]. Qual-
ity of life (general health) can be adequately determined
by at least three different methods: (i) estimation by a
physician, (ii) standardized activities performed by the
patient, or (iii) by standardized questionnaires [7]. Sev-
eral further instruments for the measurement of general
health (GH) exist [8-18]; a selection of them is presented
in Table 1. Unfortunately, the applied methods vary
between different studies. However, the most important
aspects such as physical, psychological and social health,
which is summarized as health-related quality of life
(HRQL) [19], are commonly reported. Quality of life is a
highly subjective item and, as indicated by the considera-
ble number of existing methods, a reliable assessment of
this parameter is very difficult, if not impossible to
achieve. In the following we will present the data collected
in the IOPP of the Department of Rheumatology at the
University Hospital Zurich.

Results

Overall, 36 patients (22 women and 14 men) passed
through IOPP from the beginning of 1999 until mid 2000
(Table 2). They suffered from chronic non-malignant pain
and had multiple failed therapies in their history. Occur-
rence of pain for a duration exceeding six months was
considered to be chronic [20].

Development of GH Short Form-36 (SF-36) during the
IOPP

Comparison of prelpost pain intervention

The patients presented with marked deficiencies in the
eight categories of the SF-36 before, as well as after com-
pletion of the IOPP. They were particularly impaired with
regard to the parameters role-physical [RP] and bodily
pain (BP). An alteration of the score values by 6 to 8
points (per dimension) was considered as clinically signif-
icant [21].

Table 3 shows that such an improvement was only
achieved in the functions mental health (MH) and role-
emotional (RE). The average values of the healthy US ref-
erence population were never attained in one of the 8
health categories (Figure 1). Mental health performed
already much better than the physical parameters before
the intervention program, but was likewise highly defi-
cient in comparison with the average healthy US reference
population [22].

Chronic pain causes predominantly physical impairment;
subsequently and often as a consequence psychological
problems follow.

Comparisons after the IOPP (post) with follow-up 1,2 and 3 (3, 6,
and |2 months, respectively, following ambulatory intervention)
Physical functioning (PF) improved after six months by
an average of 4 points (clinically non-significant). After
the third and the last follow-up a marked and clinically
significant deterioration far below the starting values was
observed. RP remained constantly low over time.
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Table 2: Patient characteristics

mean (n)
Number of patients 36
women: men 22:14
Age (years) 48 £ 2.0
minimum-maximum 29-72
Duration of pain + SEM (months) 74+ 174
minimum-maximum 4-480
Diagnoses n (%)*
Degenerative and other non-inflammatory spinal column diseases:
Cervical disease: cervicovertebral syndrome 8 (26)
cervicospondylogenic syndrome 6(19)
cervical compression syndrome 0(0)
Thoracic disease: thoracovertebral syndrome 0(0)
thoracospondylogenic syndrome 1 (3)
thoracic compression syndrome 0 (0)
Lumbar disease: lumbovertebral syndrome 12 (39)
lumbar spondylogenic syndrome 6 (19)
radicular compression syndrome 2 (6)
State following disc surgery / discopathy 7 (23)
Osteochondrosis 1 (3)
Soft tissue rheumatism 3 (10)
Systemic inflammatory joint and spinal column diseases 3 (10)
Osteoporosis 1 (3)
Other origins: constitutional weakness of connective tissue (ligament insufficiency) 1 (3)
Somatisation disorder, impairment of coping with pain 10 (32)
Psychogenic problems (depression, phobia, migraine, etc.) 8 (26)
Psychogenic stress disorders 5(l6)
Various reasons for premature discontinuation of IOPP:
* Incompatible ideas on concept of pain program
* Work overload
* Severe pain
* Physician prescribed exclusion (e.g. following acquired disc hernia)
* Multiple quotations are possible
Table 3: Mean t SEM of the eight health categories of SF-36
Pre Post Follow-up| Follow-up2 Follow-up3
PF 398+ 3.6 39.8+37 435+ 48 44.1 £ 48 240 %99
RP 105+ 3.8 129 £ 3.8 132+26 13.6 +3.4 10.0 £ 6.1
BP 19.1 £2.0 220+ 26 233 +37 279 +22 174 £ 4.0
GH 42527 42225 36.1£1.9 44.6 + 3.6 384+29
vT 289 +25 31.8+27 34.1 £32 37.1 £35 37.0+85
SF 403+ 42 422+ 4.1 463 +5.6 455+ 6.6 325+ 102
RE 355+£73 483 + 7.1 49.0 + 89 66.7 + 8.9% 41.7 + 188
MH 468 + 3.6 53.8+32 553 + 4.1 56.7 + 4.1 48.0+ 10.7

PF Physical Functioning; RP Role-Physical; BP Bodily Pain; GH General Health; VT Vitality; SF Social Functioning; RE Role-Emotional; MH Mental
Health. *Significantly different from pre (p = 0.043).
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Demonstration of the eight health categories of SF-36. [18] Average values at beginning (pre) and at completion (post)
as well as 3 (fupl), 6 (fup2), and 12 (fup3) months, respectively, following ambulatory pain intervention program in comparison
with the average healthy US reference population (US-mean, [22]).

Development of psychological factors and pain

6 months after the program BP clearly decreased. How-
ever, this success could not be maintained. After the fol-
lowing 6 months (i.e. 15 months after beginning of the
study) pain increased again and on average even exceeded
the original intensity. The same was observed for ME and
RE; after 6 months a significant improvement was found
for both parameters, which was also reduced after one
year in such a way that no difference from pre-treatment
remained. However, the number of patients remaining in
the study until follow-up (fup) 3 was too low to be statis-
tically calculated.

Vitality could be improved gradually. Social functioning
was also improved after 6 months, but it was also not pos-
sible to maintain this positive effect. Social functioning
decreased significantly and was clearly below the starting
level. GH showed a wavelike progress: it already deterio-
rated a first time 3 months after the program, and a second
time 12 months after completion of the program. It must
be emphasized that GH was estimated to be worse than
before IOPP 3 months after the program. In comparison
with a healthy US reference population, the patients
remained significantly impaired throughout the study.
This is illustrated by two representative examples shown
in Figure 2.

GH comparison between women and men

Is the impairment of general well-being more pronounced
in women than in men? No significant gender differences
could be found before the exercise program (Figure 3).

GH of women remained stable during the IOPP as well as
throughout the following year exhibiting only a minimal
average increase between 6 and 12 months after the pro-
gram; that of men decreased by a total of 10 points.

Development of physical fitness (assessment tests) during
the IOPP

Based on the sociodemographic survey, more than 4/5
(86%) of all patients were active or moderately active
before the current pain episode. At the start of the inter-
vention all had a diminished degree of physical activity,
76% were entirely inactive. More than half of the patients
were no longer able to carry out sports.

The development of muscle strength during IOPP is
shown in Table 4. The force of the upper arms remained
stable, those of the thigh muscles, as measured by flexion
of the knee (M. quadriceps), decreased during the treat-
ment. However, after 3 months of follow-up, flexion of
the right knee showed a statistically significant improve-
ment of muscle strength (p = 0.007, fup1) in comparison
with the end of the training program (post), which
decreased again during the subsequent 3 months (p =
0.013, fup2). Flexion of the left knee showed a highly sig-
nificant increase of muscle strength after 3 months (p =
0.004, fup1, n = 18) in comparison with post.

The degree of subjectively-felt pain had a tendency to
increase. Significant improvements were seen 9 months
after the beginning of the study in the performance of the
step test (p = 0.028 fup2 vs. pre) and of the arm holding
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Two examples of the eight health categories of SF-36. Values of two prototype patients at beginning (pre) and end
(post), as well as 3 (fupl), 6 (fup2), and 12 (fup3) months respectively following the ambulatory pain intervention program.
Comparison with the average healthy US reference population (US-mean, [22]).

test (p = 0.025 fup2 vs. post). The capability to lift a box
loaded with 2.5 kg from floor to waist level (container
test) improved statistically significantly during the pro-
gram (p = 0.007, post vs. pre). The results of the sit and
reach test, which evaluates flexibility and is thus character-
istic for pain, were significantly superior against baseline
at 6 (p =0.036) and 9 months (p = 0.012) after beginning
of the study, respectively. Significant temporary improve-
ments were also observed in one leg standing (Figure 4).
When comparing the heart rates by the endpoint of the
sub-maximal endurance test at 9 and 6 months after study
onset, a significant increase was observed (p = 0.008, fup1
vs. fup2), which suggests a diminished physical fitness.
Moreover, a slight trend towards higher pulse rates at rest
(before workload) was found at the fup1l compared with
baseline. The subjective feeling of exhaustion in the
ergometer test (Borg scale) was lower by the end of the 3
months exercise than with an identical workload at pre-
treatment.

General Health (GH)

50 1

50

H

aWornmer
B Men

30 4+

Score

20 4+

0 3 [ 8 15
Timne [months)

Figure 3

The development of general health (GH) in women
and men. Time course following beginning of pain interven-
tion study (average + SEM).
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Table 4: Strength of upper arm and femoral muscles pre and post IOPP

Pre (kp) Post (kp) P
Elbow flexion left 114+1.8 1.5+ 1.4 0.478
Elbow flexion right 122+ 1.8 1.0+ 1.8 0.767
Elbow extension left 86 I.1 92+09 0914
Elbow extension right 97+ 15 84+ 14 0.539
Knee flexion left 124 +25 82+ 14 0.014*
Knee flexion right 124+ 1.9 102+ 1.5 0.180
Knee extension left 16.7 £ 3.2 13.0£2.2 0.109
Knee extension right 19.8 + 3.1 177 +£23 0.079
(mean * SEM) *p < 0.05 compared with pre
140 140
120 1T 120 T
100 100
% 80 * * * 80 * * %%
s p=0.047 p=0.049 p=0.019 p=0.039 p=0.013  p=0.008
S 60 60 —
»
40 40
20 20 — 1
— —— L ] — 1 ]
0 0
-20 -20
pre post fup1 fup2 fup3 pre post fup1 fup2 fup3
n=36 n=32 n=19 n=14 n=2 n=36 n=32 n=19 n=14 n=
timepoint timepoint
Figure 4

One leg standing on left (left) and right leg (right). Boxplot before (pre) and after (post) 3 month ambulatory interven-
tion and follow-up 6 (fupl), 9 (fup2) and 15 months (fup3) following beginning of the study. n = number of patients; significant

differences * p < 0.05 and ** p < 0.0] compared with pre.

Discussion

The interdisciplinary cooperation of physicians, psychol-
ogists, and physical therapists is exceptionally helpful in
the treatment of patients suffering from complex health
problems [23]. Many studies have examined
interdisciplinary programs, some of them found a positive
outcome [3,24]. A meta-analysis performed by Flor et al.
[3] found that 75% of the patients recovered from the
pain disorders. In the studies of Garrat et al. (1993) and
Lyons et al. (1994) the SF-36 scores were less suppressed
in patients who had an interdisciplinary treatment than in
those who never underwent a pain intervention program
[25,26].

In general, the comparability of different pain programs is
limited due to differences in treatment, patient groups,
evaluation of the results, and follow-up periods [27]. In
the above-mentioned analysis of the SF-36 only a minor,
non-significant improvement of the psychological health-

iness and vitality was observed. In contrast, various other
studies achieved comparatively slightly better results [28].
Peters et al. found a loss of treatment effect after 12
months [29].

In the IOPP deterioration already occurred after 6
months. In 1996, a study by Williams et al. [30] observed
better results even though the duration of their therapy
program was only 9 weeks. This raises the question
whether the duration of the IOPP could be decreased.
Costs are an important factor of pain intervention pro-
grams; long-term follow-up studies are therefore rare [27].
Deardorff et al. showed a significant improvement of the
physical parameters in a group of ambulatory and inter-
disciplinary treated patients [31]. Flavell et al. studied a
pain program with duration of only 6 weeks. However,
after a significant initial increase the walking distance
remained unchanged or even returned to baseline values
during the follow-up [32]. In contrast to these studies,
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physical strength and fitness of our patients remained
stable during the IOPP. The results of the physical
components of the SF-36 appeared to correlate with those
of the assessment tests. McCracken et al. showed recently
that the levels of physical activity could be increased by an
interdisciplinary treatment without a simultaneous
decline of pain [33].

A major problem encountered with the IOPP was a rela-
tively high rate of premature termination. It has been
shown that individualized trainings, such as those
employed in the IOPP, can diminish the duration of pain
episodes [34]. Various studies have assessed the intensity
of pain. Jensen et al. 1999 [35] has already confirmed that
pain surveys, such as those used in our evaluation, are
more suitable than questionnaires restricted to only a sin-
gle time point.

A high prevalence of depression was seen in the present
analysis, and in previous studies a correlation of self esti-
mated pain with psychological symptoms such as anxiety
and depression has been found [36]. Overall, a high
number of disturbances in coping with pain (32%) and/
or psychological problems (26%) were observed in the
present study. Previous studies also found significant cor-
relation between the duration of pain and the occurrence
of major depression [37]. In the estimation of
psychological well-being, the subscales of SF-36 turned
out to be complementary to the hospital anxiety and
depression scale (HADS) and to the psychological general
well-being scale (PGWB) [1].

Vasseljen et al. postulated that disadvantageous working
conditions might be responsible for chronic pain of
shoulder and neck [38]. One third of the subjects partici-
pating in the IOPP attended only elementary schools and
50% were carrying out (or carried out in their last job) a
moderately demanding physical occupation. The high
number of patients who have not passed an apprentice-
ship indicates that disadvantages in employment (often
combined with a physically wearing workload) can cause
pain encompassing the vertebral column. Nonetheless,
individuals with an academic degree were also affected.
Chronic pain is not caused by physically demanding work
alone; it also occurred in 26% of those who had a mostly
sitting activity during their current (or last) occupation.

The success of rehabilitation was inferior in women than
in men in the study of Jensen et al. [39]. They concluded,
that distinct treatment strategies for men and women
should be developed. In the IOPP, the GH of women
remained stable even one year post-discharge, while that
of men decreased significantly. However, the reason for
this unexpected finding remains unclear.

http://www.jnrbm.com/content/3/1/1

Thirty different treatment centers in the US, Canada,
Europe, and New Zealand were evaluated in 1992 by Lin-
ssen et al. [40]. The authors concluded that most of the
offered treatment programs were highly complex and
expensive, were adjusted to closely selected patient
groups, and exhibited high dropout rates. It appears that
these shortcomings could not be eliminated in the past
years.

Conclusions

The disappointing success of the IOPP raises the following
questions: are more specific criteria required for the treat-
ment of diverse patients? Should the inclusion criteria be
narrowed? Has the number of patients to be increased?
Are the methods used sufficiently sensitive? Are the
patients treated at the appropriate time point?

Patient number

The statistical power of a trial depends on a sufficiently
high number of participants. Part of the question could
possibly be better resolved by a multicentric proceeding
[41].

Methods used

Among the high number of existing instruments it is diffi-
cult to select the most suitable. The SF-36 is a valid
method for the assessment of general health [21].

Timing of treatment

Patients who underwent an interdisciplinary treatment
without delay revealed less pain and a better psychologi-
cal condition [28]. Early onset of therapy is thought to
inhibit a possible chronification [42]. A shorter previous
history of pain, a high extent of occupation before the pro-
gram, preconditions related to profession and education,
as well as a general elevated level of activity turned out to
be positive predictors of treatment success [43].

The participants of our study stated that they have profited
by the IOPP with an average goal attainment of 72.3%,
which indicates that a progress towards higher quality of
life and greater self-determination was achieved. How-
ever, these experiences also confirmed that the participat-
ing patients are suffering from a complex disease, which is
combined to some extent with violent psychosocial
impairments. Due to psychosomatic components, as well
as partially major disorders of perception and thinking, an
interdisciplinary proceeding with the rehabilitation pro-
gram is required. A substantial need for pain management
programs exists; hence it is useful to optimize them and to
evaluate the long-term effectiveness. Based on the pre-
sented findings, the content and structure of the IOPP was
largely modified in April 2001. First preliminary results
are encouraging [44]. Further data on the outcome will be
presented as soon as this ongoing study is completed.
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Methods

Patient characteristics

One third of the 36 patients who completed the IOPP
attended elementary school, one third had visited a voca-
tional, trade, or business school, or an apprenticeship,
and the remaining third had higher education. None of
the patients carried out a very demanding physical occu-
pation recently. Only one patient (3%) was capable to
full-time work. Seven men and 14 women could earn
their living with their income. One third had economical
problems. Almost 30% did not obtain assistance from
their family, although 70% lived together with his or her
wife/husband. Three quarters lived in an urban setting. In
one third the average history of suffering from chronic
pain exceeded six years. 38% of the patients indicated that
pain was the predominate nuisance, followed by inability
to work (24%), restrictions related to free time, occupa-
tion, housekeeping, friends and quality of life (16%), psy-
chological difficulties due to pain (11%) and loss of
independence (4%). 62% were non-smoking and none
said that they consume alcohol several times per day. 35%
drunk no alcohol at all.

Design of the pain program

The IOPP consisted of a theoretical section, painting ther-
apy, medical training therapy (MTT), group psychother-
apy, relaxation therapy, medical motion therapy, and
physiotherapeutic, psychotherapeutic and/or medicinal
individual therapies adapted to individual patient prob-
lematic, and one evening with family members.

Various questionnaires were completed before (pre) and
at the end of the program (post), as well as 3 (fupl), 6
(fup2) and 12 months (fup3) after completion of the pro-
gram. This comprised of the SF-36 [18], health-related
questionnaire (HADS-D, [11]), the multidimensional
pain questionnaire (MPI-D, [45]), questions on coping
with pain (CSQ, [46]), a sociodemographic and socioeco-
nomic survey, (the model sheet [47]), the examination of
goal achievement (GAS, [7]) and a pain and sleep diary.
In addition the participants underwent body assessment
tests to determine their development in the physical field.

Assessment of subjective well-being

The health-related (subjective) quality of life assessment
was performed by the Medical Outcome Study SF-36 [48].
A German translation of the international standard ver-
sion was used [49]. Questions refer to the past 4 weeks
(standard version). The SF-36 consists of 36 items with 8
subscales and two summary scores for a physical
(PCS=physical component summary) and a psychological
component (MCS=mental component summary), respec-
tively. Calculations of the scores were done according to
Ware et al. [22]. Scales were transformed into values rang-

http://www.jnrbm.com/content/3/1/1

ing from 0 to 100. Higher values always indicate a better
health condition.

Physical fitness

Physical strength was evaluated by various assessment
tests. In the step-test patients stepped up and down on a
chest as often as possible. The arm holding test deter-
mined the time during which an on the back lying patient
was able to hold two weights with stretched arms. In
addition, the patients indicated their momentary pain
intensity on a numerical scale. The Waddell test was used
to discern physical from non-organic symptoms in back
pain patients [50]. Coordination and equilibrium were
examined by single leg standing and by a walk on balance
boards. During flexibility assessment the patients had to
reach forward to the toes with extended knees in a seated
position (sit and reach test). Patients were also asked to
lift a box loaded with 2.5 kg from floor to waist or from
waist to head level, repeated five times. The weight was
then progressively increased by 2.5 kg (container test).
Endurance was assessed at sub-maximal workload in an
ergometer test starting with a power of 25 Watt during 4
minutes. Then the patients were ask for their perceived
exertion according to the Borg scale before the applied
power was gradually increased by 25 Watt. Finally the
maximal isometric flexion and extension strength of the
left and right upper arm and thigh muscles (elbow exten-
sion and flexion, knee extension and flexion) were evalu-
ated [51].

Statistical analysis

Statistical analysis was done using SPSS (Version 7.0, SPSS
Inc., Chicago, USA). Significant differences are based on
non-parametric tests. Differences of matched samples
were established by using the Wilcoxon test. P-values <
0.05 were considered as statistically significant.

List of abbreviations used
IOPP: interdisciplinary outpatient pain management pro-
gram fup1l, fup2, fup3: follow-up 1, 2, and 3
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