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Abstract

Objectives — Chronic pain causes loss of workability, and
pharmacological treatment is often not sufficient, whereas
psychosocial treatments may relieve continual pain. This
study aimed to investigate the effect of peer group manage-
ment intervention among patients with chronic pain.
Methods - The participants were 18-65-year-old employees
of the Municipality of Helsinki (women 83%) who visited an
occupational health care physician, nurse, psychologist, or
physiotherapist for chronic pain lasting at least 3 months.
An additional inclusion criterion was an elevated risk of
work disability. Our study was a stepped wedge cluster, ran-
domized controlled trial, and group interventions used mind-
fulness, relaxation, cognitive behavioral therapy, and acceptance
and commitment therapy. We randomized sixty participants to
either a pain management group intervention or to a waiting list
with the same intervention 5 months later. After dropouts, 48
employees participated in 6 weekly group meetings. We fol-
lowed up participants from groups A, B, and C for 12 months
and groups D, E, and F for 6 months. As outcome measures, we
used the pain Self-Efficacy Questionnaire, the number of areas
of pain, the visual analog scale of pain, and the pain self-efficacy.
We adjusted the results before and after the intervention for
panel data, clustering effect, and time interval.

Results — The peer group intervention decreased the number
of areas of pain by 40%, from 5.96 (1-10) to 358 (p < 0.001), and
increased the pain self-efficacy by 15%, from 30.4 to 375 (p <
0.001). Pain intensity decreased slightly, but not statistically sig-
nificantly, from 7.1 to 6.8.
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Conclusions — Peer group intervention for 6 weeks among
municipal employees with chronic pain is partially effective.
The number of areas of pain and pain self-efficacy were more
sensitive indicators of change than the pain intensity. Any
primary care unit with sufficient resources may implement
the intervention.
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1 Introduction

Pain is defined as chronic when pain lasts for at least 3
months, and the mechanisms, sometimes overlapping, have
been attributed to nociceptive, neuropathic, and nociplastic,
ie., centralized pain [1]. Pain perception is associated with
interactions between various regions of the peripheral and
central nervous systems that contribute to the overall experi-
ence of pain. In chronic pain, the nociplastic mechanism of
the central nervous system often dominates [2].

The overall prevalence of chronic pain in 52 countries
is estimated to be 27.5%, ranging from 9.9% in China to
50.3% in Morocco [3]. Chronic pain appears to increase
by 10-20% over 10 years in women and older people
between 2015 and 2025 in one study [4]. In primary health
care, chronic widespread pain is a common reason for
visits [5], and pain is associated with high use of health
care services [5]. Consequently, chronic pain imposes an
enormous personal and financial burden. The medical
treatment of chronic pain is often insufficient, but biopsy-
chosocial therapies, multidisciplinary treatment, including
nonopioid pharmacotherapy, non-medical treatments, and
other combined biopsychosocial interventions, are more
effective [6].

Any disease or trauma seems to lead to chronic pain in
the presence of several risk factors and repeated painful,
stressful, and potentially harmful situations seem to change
the function and the structure of pain-related brain areas
[7]. The more often pain occurs, the more stress-related
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symptoms such as bowel dysfunction, sleep disorders, heart-
burn, rashes, dizziness, and fatigue [8]. Risk factors of chronic
pain include, e.g., female gender, aging [9], surgery [10], MRI
of low back pain (LBP) without red flags [11], fear avoidance
[12], a physical trauma [13], manual labor [14], traumatic
childhood [15], depression and anxiety [9], long-term opioid
treatment [16], insomnia [17], and low level of resilience [18].
Prolonged or exaggerated stress response maintains cortisol
dysfunction, widespread inflammation, and pain [19]. Despite
the current guidelines for chronic pain, which primarily
recommend non-medical treatment, in practice, the treat-
ment is mainly biomedical [20].

Psychological treatments are effective for chronic pain
because the risk of chronic pain and the pain experience is
affected by cognitive and emotional factors, e.g., mental
state, anxiety, fear, negative emotions, and anticipation
of pain without co-occurring nociception [21]. The most
common causes of chronic pain are prolonged perceived
stress, lack of guidelines and instructions for chronic pain
treatment, lack of social support, and the malfunctions of
the stress management system [22]. Mindfulness may reduce
stress, depression, anxiety, and pain and increase physical
and emotional activities [39].

Peer support groups have evidence that they are effec-
tive in providing pain information, supporting pain man-
agement, workability, sense of control over symptoms, and
disability despite chronic pain [24]. Also, web-based cogni-
tive behavioral therapy (CBT) and acceptance and commitment
therapy (ACT) interventions have published that they are more
effective than usual care regarding disability, pain intensity,
and self-efficacy in chronic LBP [25]. Also, patient-led goal set-
ting and web-based CBT interventions have been shown to be
more effective than usual in care regarding disability, pain
intensity, and self-efficacy in chronic LBP [42,43]. Despite abun-
dant published evidence of non-medical treatment of chronic
pain, these interventions are underutilized.

We designed this study in the Occupational Health
Helsinki (OH) for patients with chronic pain who had
requested a peer group intervention. The study was tar-
geted at employees with diverse pain and reduced work
ability. The study protocol of the stepped-wedge cluster
randomized controlled intervention trial is published ear-
lier [26]. In the setup of the pain peer group intervention,
we included psychological and mindfulness-based methods
for chronic pain recommended by guidelines and reviews
[23]. This intervention aimed to reduce pain through a
mindfulness-based stress reduction program, relaxation,
and ACT- and CBT-based reduction of worrying about
pain [26,27]. This study aimed to examine the effectiveness
of pain-management group participation on pain intensity,
pain self-efficacy, and the number of areas of pain.
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2 Methods

2.1 Study settings

Our study was a stepped wedge cluster randomized con-
trolled trial (Figures 1 and 2) conducted at OH, where the
OH-using patients had requested a peer group interven-
tion. Occupational health professionals (doctors, psycholo-
gists, physiotherapists, and nurses) recruited 60 patients
with chronic pain to pain peer groups for 1 month in
2016, from mid-January to mid-February. Subjects who
met the inclusion criteria and were interested in partici-
pating in the study were interviewed individually (H.G. or
M.R.) and informed about the study, such as that participa-
tion is voluntary, and the study will not interfere with their
use of occupational health care. After written informed
consent, the interviewer randomized the blinded partici-
pants into three active and three waiting groups, 4-10 people
per group (Figure 1). At the end of the interview, participants
selected one, randomly selected, sealed envelope from
all mixed, sealed, white envelopes, containing informa-
tion from the randomization into one of six groups (A, B,
C, D, E, and F).

Three groups, A, B, and C, started the intervention
immediately and had six meetings from March 15, 2016,
to April 21, 2016. Three groups, D, E, and F, started the
intervention after 5 months of waiting, from August 16,
2016, to September 30, 2016. The 6th-month follow-up
meeting for groups A, B, and C was in October, and the
12th-month follow-up meeting was in March. The 6th-
month follow-up meeting for groups D, E, and F was also
in March (Figure 1).

2.2 A stepped wedge cluster randomized
controlled trial

In stepped wedge trials, the randomized clusters start
intervention at different times; each participant is
finally in the intervention. Randomization, as in this
study, increases the validity of the study [31]. Many
stepped wedge trials are analyzed using mixed model
statistics including a random effect for cluster and fixed
effects for period to account for secular trends, com-
bining both vertical and horizontal effects of the inter-
vention and control cluster comparisons. Randomiza-
tion in stepped wedge trials is crucial due to the
potential influences of time on the data, allowing for
improved control over bhiases arising from secular
trends [31].
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Study population n=60
(Ser)
Baselin: :zt:ysep;s;ulation > Drop out
n=12
v
Randomization
Measurement Pain management groups A, B, C Waiting-list groups D, E, F (pain
time points management group after 5 months)
1 (February) Screening questionnaire (Scr) Screening questionnaire (Scr)
2 (March) Before group questionnaire (Bef1) Group D Group E Group F
March-April Pain management group period 6
weeks
GroupA |  Group B | Group C
3 (April) After group questionnaire (Aft) Waiting-list questionnaire (Bef1)
4 (August) Before group questionnaire (Bef2)
Pain management group period 6
weeks

Group D | Group E | Group F

5 (October) &mn:imm After group questionnaire (Aft)
6 (March) 12-month follow-up questionnaire 6-month follow-up questionnaire
(Aftém)

Figure 1: Flow chart of the study. Scr = screening questionnaire, Befl = before intervention questionnaire for groups ABC and DEF (first before
intervention questionnaire), DEF had a 5-month waiting period, Bef2 = before the intervention questionnaire for group DEF (second before the
intervention questionnaire), Aft = immediately after the intervention questionnaire for groups ABC and DEF, Aftém = 6 months after the intervention
questionnaire for groups ABC and DEF, and Aft 12m =12 months after the intervention questionnaire, only for half of the dusters, for groups ABC.

F Scr
E Ser
p 2 Scr
2
[72]
c3 Ser Befl
o
B Ser Befl
A Ser Befl
1 2

Measurement time-points

Figure 2: Study design of a stepped-wedge cluster randomized controlled trial. Shaded cells represent after intervention periods, and blank cells
represent before intervention/control periods. This trial has six data-collection points. Data-collection point questionnaires are in Figure 1.
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2.3 Sample size calculation

In the presence of several outcomes, the sample size should
be calculated for the outcome with the smallest difference
in effect size before and after [28]. Salaffi et al. [29] stated
that the minimal cut-off point measure of the Numeric
Rating Scale of pain is -1.0 cm. When pain is 7.5 before
intervention, and after intervention 6.5, the effect size is
13%. The difference in pain acceptance and fear-avoidance
beliefs may even be larger than 15% pre- and post-inter-
vention [29]. By using stepped wedge analysis on the study
design matrix (six groups with four observations of each
group) and with a 15% detectable minimum difference of
the outcome (chronic pain, mean 7.14 on a scale from 0 to
10), we calculated the minimum group sample size to be 10
(when a-error is 0.05 and b-error 0.80) and total number of
participants to be 60 [30].

2.4 Intervention

The intervention consisted of a pain management group
that included peer support, pain education about the biop-
sychosocial nature of pain, and chronic pain. Before the
intervention, there was a coffee break and a mindfulness
exercise or relaxation. During the intervention, the home-
work included chapters from Helena Miranda’s book
“Rethinking Pain” [34]. In the first meeting, the discussion
subject was the pain management tools already in use; parti-
cipants had used a wide range of different drug-free chronic
pain treatment methods. In the second meeting, the discus-
sion subject was pain mechanisms. The theme of the third
meeting was (1) to do enjoyable things that would help
improve pain management and (2) to discuss how pain affects
social life. In the fourth meeting, the group leaders led dis-
cussions on the meaning of work, the future in life, work
goals and professional development, and how to improve
workability. At the fifth meeting, the topics were feelings;
love, touch, sexuality, maintaining a positive attitude, and
having a pet. In the last sixth meeting, participants discussed
new tools to improve pain management, and they made a
pain management plan. The themes in the 6th-month meeting
were psychological flexibility, the importance of education
and awareness skills, working on rehabilitation, and updating
the pain management plan [26].

Interventions included CBT, mindfulness meditation,
relaxation, ACT, homework, and the perspective of return
to work [26].

CBT, which we used in this study, is based on talk
therapy by psychotherapist Aaron Beck in 1964. It focuses
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on changing thoughts (cognitions) and actions (behavior),
which is why it is called cognitive behavioral therapy [33].

In mindfulness practice, we are consciously present in
the present moment, we welcome everything that comes to
mind, and we immediately let it go [39].

ACT is more comprehensive than CBT including mind-
fulness practices, the pursuit of psychological flexibility by
“unpacking” cognitions, using metaphor, and engaging in
value-related activities [6].

2.5 Outcomes, variables, and covariates
2.5.1 Outcomes

We monitored the effect of the intervention by the number
of areas of pain, pain intensity (visual analog scale [VAS]),
and pain self-efficacy [26].

2.5.2 Other variables

The number of days you felt tense and restless.

2.5.3 Covariates

This study also examined covariates such as age, gender,
job title, height, weight, physical exercise in the past week,
exercise sessions and type of exercise, chronic diseases,
medications, smoking, and years of smoking.

2.6 Questionnaires

We used a modified Orebro Musculoskeletal Pain Screening
Short Questionnaire (OMPSQ) [35]. In OMPSQ, we changed the
first question “How long have you had your current pain
problem?” to “During the past week, where have you felt
pain?” We asked for pain in ten areas: head, upper back,
neck or shoulder area, lower back, shoulder or upper arm,
hip or thigh, elbow or arm, knee or lower leg, wrist or hand,
and ankle or foot. The intensity of pain during the past week
was assessed by a VAS for pain [36] of OMPS [35]. The Pain
Self-Efficacy Questionnaire included ten items about coping
with pain [37].

The number of observations (n) is greater than the
number of participants due to the stepped-wedge design
in which each participant receives the intervention. The
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questionnaires were filled out many times by the same
participants (Table 2 and Figures 1 and 2).

2.7 Study population and recruitment
The inclusion criteria were as follows:
* Helsinki city employee,

+ Age 18-65 years, and
* Any chronic pain, i.e., pain lasting for >3 months.

Table 1: Baseline demographics and clinical characteristics

Demographics and characteristics N = 48 %  Mean
Mean age (years) 51
Women 83
Occupational field

Social and health care or education 63
Mean body mass index 28
Smokers 26

Felt depressed 21

Not able to sleep for the pain 38

I am feeling a sense of tension or restlessness 48
Exercise at least 30 min; how many times a week?

Mean number of times 3
Exercise type

Walking 55
Gym 25
Cycling 15
Swimming 13
Aqua gym 10
Medication

NSAID for pain

Every day 47

A few times a week 33
None 17

Not answered 3
Opioids

Every day 13

A few times a week 20
None 63

Not answered 3
#Neuromodulator for pain

Every day 45

A few times a week 5
None 47

Not answered 3
Other medication 62
Medical condition altogether 56
Diabetes or hypothyroidism 20
Asthma 18
Hypertension 15

*Neuromodulator for duloxetine, and

gabapentinoids.

pain; e.g., amitriptyline,

A stepped-wedge cluster randomized controlled trial = 5

* The study participant is willing to share their thoughts in
a peer group intervention.

The risk of work disability was high in this population,
i.e., 250 points (0-100) by the modified Orebro question-
naire [35].

The exclusion criteria were as follows:
Malignant diseases such as cancer or severe mental
illness,
* Participation in another pain-management group,
* A major current psychological or physical life crisis, and
Risk of work disability low, i.e., <50 points by the mod-
ified Orebro questionnaire.

2.8 Statistical analyses

We compared the post-intervention period with the pre-
intervention (control) period and adjusted for clustering
effect and calendar time. We used linear mixed-effects
models to analyze data from repeated measures, and we
adjusted the differences in the outcomes of interest between
intervention and control periods for the clustering effect and
calendar time. We used random effects to model the correla-
tion between individuals in the same cluster and a fixed effect
for the time interval.

3 Results

The demographics of the participants are in Table 1. Of the
60 participants who completed the before questionnaire
(Bef 1), 80% attended all group intervention meetings.
Seven participants canceled before the intervention: five
in groups D, E, and F and two in groups A, B, and C. One
participant did not cancel but did not participate in groups
A, B, and C. Two participants in groups A, B, and C and two
in groups D, E, and F participated in some intervention
meetings but still needed to finish the intervention. The
majority were female, and the mean age was 51 years; 37
participants were 50-62 years, and 23 were 29-49 years.
The most common professional field was social and health
care, or occupations including physically demanding jobs
like a home nurse, home care nurse, early childhood edu-
cator, and office worker with mainly sedentary work
(Table 1).

At baseline, during the previous week, 21% of the par-
ticipants had experienced a feeling of depression. Sleeping
was disturbed due to pain in 38% of the participants, and
48% had been restless or tense the previous week. Almost
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Table 2: Outcomes differ between pre-intervention (control) and post-intervention periods

Adjusted difference**

Crude difference Adjusted difference*

Post-intervention period

Pre-intervention period

outcome

SD Mean (%) p Mean (%) 95% CI p Mean (%) 95% CI p

Mean (%)

sD

Mean (%)

0.30

0.099, 0.30
2.18,7.75

6.2, 23.6

-0.34
4.97
14.9%

<0.001
<0.001
<0.001

-1.36, -0.65

6.08, 8.10

-1.01
7.09
22.2%

<0.001
<0.001
<0.001

-1.09
7.05

2.15

6.05
37.49
90.7

109

109

1.38

7.4
304

142

Pain intensity*
Self-efficacy

<0.001
<0.001

9.50

9.20

82

16.5, 27.9

21.9%

108

68.8

Self-efficacy (%)

visual analog scale 0-10, self-efficacy mean = self-efficacy average 0-60%.

n = number of observations; SD = standard deviation; CI = confidence interval; *VAS

*Adjustment for panel data and clustering effect. **Adjustment for panel data, clustering effect, and time interval. N varies because we conducted different measurements in different phases, as in the

stepped-wedge study setting description in Section 2 (Figure 1).
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half (45%) used daily chronic pain medication such as
amitriptyline, nortriptyline, duloxetine, pregabalin, and
gabapentin. More than half of the group members had
other chronic medical conditions, such as hypothyroidism,
asthma, diabetes, or hypertension (Table 1). At the end of
the intervention questionnaire (Aft) (Figures 1 and 2), had
an open-ended question for comments, wishes, or feed-
back. Participants reported that they benefited primarily
from peer support as well as the support of the group
leaders.

After the group intervention, the number of areas of
pain decreased. Before the intervention, the mean number
of pain areas was 5.96 (95% confidence interval [CI]:
5.44-6.49; p < 0.001), and after 6 weeks in the pain man-
agement group, it was 3.58. The decrease was 40%. The
results remained the same during the follow-up period after
intervention and after a 6-12-month follow-up (Figure 3)
(95% CI: 3.05-4.11; p < 0.001).

Group interventions increased pain self-efficacy by
15% from 30.44 (0-60) to 37.49, an adjusted difference of
4,97; the results remained the same during the follow-up
period after intervention and after 6-12 months follow-up
(95% CI: 2.18-7.75; p < 0.001) (Table 2). The intervention
effect on pain intensity was not significant. After adjust-
ment for cross-sectional time-series data and clustering
effect, the intervention showed a reduction of the mean
pain intensity from 7.14 to 6.05 (VAS scale 0-10) (95% CI:
-1.36 to —0.65; p < 0.001). However, after a further adjust-
ment for a time interval, the decrease was no longer sta-
tistically significant (-0.34, 95% CI: -0.99 to 0.30; p = 0.30)
(Table 2).

4 Discussion

4.1 Results

In this stepped wedge randomized study conducted in
occupational health care, a long-term effect on multisite
pain and its tolerability was achieved with the group inter-
vention. The number of areas of pain decreased, and pain-
related self-efficacy increased for 6-12 months.

Most (80%) of our study participants were satisfied
with all nonpharmacological treatments, and only a few
(20%) of open answers were critical. Some felt that the
study intervention was too short, and some were a bit
tired from the length and homework [38]. At the doctor’s
office, strengthening the pain patient’s self-efficacy increases
pain tolerance and reduces disability, workability, and func-
tional ability [37].
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Before

42% 2%
40

15%
10%

6%
5%

10

1. Facial area 2. Head area 3. Neckarea 4. Right upper 5. Left upper

limb limb

After w6 month follow-up

A stepped-wedge cluster randomized controlled trial =— 7

¥ 12 month follow-up

13%13%

10%
4%
4% 5 5
l 0%

6. Chest 7. Abdominal 8. Back/pelvis 9. Right lower 10. Left lower
area area limb limb

Figure 3: Presentation of areas of pain before and after intervention, moreover after 6 and 12 months of the intervention. All six groups were on 6-
month follow-up meetings, and we followed only the first three groups (A, B, and C groups) until 12 months.

4.2 Finnish OH

Finnish occupational health care is part of basic health
care. Since its goal is to prevent and detect work-related
health problems and support work ability, occupational
health care personnel know the working conditions [32].
We conducted this study in an OH unit, where the staff had
expertise in promoting group therapy, especially in sup-
porting pain management measures.

4.3 Comparing the results with other
intervention studies

In our stepped wedge study, we accepted all types of pain
except cancer pain. However, an RCT by Turner et al. com-
pared Mindfulness-Based Stress Reduction (MBSR), CBT,
and usual care in back pain patients, and CBT and MBSR
increased self-efficacy [39]. Research results from Turner
et al. are in line with our research results.

Also, the Lamb et al. study included 701 patients with
subacute or chronic LBP. They had six CBT intervention
meetings as we did, and pain self-efficacy improved signif-
icantly in the intervention group after a 12-month follow-
up [40]. Research results from Lamb et al. are in line with
our research results.

In addition, Carpenter et al. found that an online CBT
intervention improved self-efficacy in chronic LBP patients
post-intervention but not at the 6-week follow-up. The
results parallel our research results; in our study, self-effi-
cacy also improved after intervention and at the 6-12-
month follow-up [41].

An Australian RCT by Nicholas et al. compared pain
self-management (PSM), including CBT, exercises, and com-
pleting a home exercise chart with praise and encourage-
ment. Furthermore, they compared exercise-attention control
(EAQ) including CBT, exercise, and clinical psychologists who
offered discussions about living with pain. They included also
a waiting list (WL) control like our study. EAC group partici-
pants were not encouraged to exercise or practice at home
and completed no home exercise charts. WL controls started
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intervention (EAC/PSM group) 12 weeks later [42]. In the
Nicholas et al. study, the PSM group increased pain self-effi-
cacy after and at 1-month follow-up compared to the EAC
group [42].

Also, in our study, the intervention included, e.g., CBT
and homework, which participants discussed in every
meeting, and they also discussed “exercise with joy” in
the fifth meeting. In our study, the waiting list started
intervention 5 months after the first three groups [26]. In
addition, in our study, each participant completed their
pain management plan with the encouragement and sup-
port of the group instructors, which probably strengthened
their self-efficacy and praised and encouraged the group
participants [26]. Research results from Nicholas et al. [42]
parallel our research results, but in our study, self-efficacy
increased up to the 6-12-month follow-up.

A German meta-analysis and systematic review by
Bernardy et al. found that CBT in fibromyalgia patients
had no effect on pain but an effect on pain self-efficacy
at the median intervention duration of 9 weeks [43]. Ber-
nardy et al. systematic review results parallel our research
results, but our results lasted longer, 6-12 months.

4.4 Multisite pain

Common comorbidities with recurrent and widespread
pain are depression and anxiety [9]. When pain, depres-
sion, and anxiety are simultaneously treated, pain may
decrease, and high self-efficacy prevents depression and
multisite pain [47]. Prolonged or frequent sick leave and
physical incapacity weaken the financial situation of a pain
patient, and a poor economic situation increases the risk of
multisite pain [48]. Furthermore, opioids increase depres-
sive symptoms, risk of disability, disability increases pov-
erty, and the use of health services for patients with
chronic pain [49]. Our participants had a high number of
pain sites at baseline, 5.96, i.e., almost six different areas of
pain on average. Our intervention increased self-efficacy,
which may have influenced the number of areas of pain.

Comparing the results of areas of pain with other
intervention studies is challenging, as our study is the
only study in which psychological treatments reduced the
number of areas of pain. One of the common causes of
chronic pain, single and multisite pain, is perceived stress
and stress reaction systems [22]. However, psychological
treatments are effective for stress [50]. Because our study
included stress-reducing psychological treatments, using
CBT, mindfulness, and learning relaxation skills, they may
have helped to reduce pain areas [26]. Patient selection,
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working-aged people, and OH settings with good therapeu-
tical resources may have also influenced the results. Also,
versatile intervention methods may have affected the results.

Only a few previous prospective studies have evalu-
ated the effectiveness of psychosocial interventions in
treating multisite pain, and this is the first study in occupa-
tional health that has attempted to reduce multisite pain.
Rundell et al. found multisite pain in back pain patients to
predict disability, which is why reducing multisite pain is
necessary. However, pain research has focused on indivi-
dual pains [44]. The more extensive the pain, the more sick
leave days, and work restrictions, so decreasing multisite
pain should increase working capacity [45]. Physical work
is a risk for multisite pain, especially in female-dominated
fields and middle- or low-income earners [46]. Also, the
most common occupation of the pain patients who parti-
cipated in our study was physical, such as the social and
health sector or nursing home nurse, home nurse, early
childhood educator, and as well lighter office work, because
office work mainly involves working in a static sitting posi-
tion, a factor influencing chronic pain.

In other studies, the number of areas of pain has been
reduced mainly by exercise, but in our intervention, we did
not have structured exercise. However, pain management
tools already in use; like exercise were discussed in pain
management groups. In the Cantarero-Villanueva et al.
study, 8 weeks of water exercise therapy reduced neck,
shoulder, or arm pain in breast cancer survivors. However,
widespread pressure pain hyperalgesia did not change signif-
icantly [51]. Reducing multisite pain is necessary because, in
older age (50-64 years old), multisite pain increases the risk
of poor workability and earlier retirement [52]. In addition to
being associated with disability, multisite pain increases
healthcare costs [53].

4.5 Pain

Measuring pain intensity in VAS daily is challenging because
changes in psychological or functional parameters may inva-
lidate or compensate for changes in pain intensity [54].
Patients with chronic pain have often suffered from disabling
chronic pain for years or even their entire life [55], which is
accompanied by many pain-related symptoms, such as
depression and insomnia [56]. For example, the OMPSQ
is a broader questionnaire with a VAS and questions
about depression and insomnia [35].

A Cochrane review by Williams et al. studied chronic
pain (excluding headache) in adults and found that CBT
has minor to moderate effects on pain immediately after
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treatment but disappeared at a 6-month follow-up [23]. The
results of a Cochrane review by Williams et al. are parallel
to our research results.

Macea et al. conducted a systemic review and meta-
analysis and found that web-based CBT interventions lead
to modest reductions in chronic pain [25]. According to a
systematic review by Skelly et al., CBT slightly improved
fibromyalgia pain [20]. In addition, CBT improved the func-
tional ability of the fibromyalgia patient, and the effects
persisted to 1-6-month follow-up [20]. The results of a sys-
tematic review by Skelly et al. and Macea et al. are parallel
to our study results.

RCT by Basler et al. studied chronic low back patients,
for over 7 weeks. The intervention lasted 12 weeks, longer
than in our study [57]. Basler et al. compared a combina-
tion of usual care and CBT to usual care and had a 6-month
follow-up [57]. Both the Basler et al. study and our study
had a waiting list group. In Basler’s study, those who
received CBT and usual care reported less pain than those
who received only usual care. Pain may have decreased
more in Basler’s study than in our study because the dura-
tion of the intervention was more prolonged, 12 weeks [57].

5 Limitations

The main limitations which affect the generalizability of
the results are the fact that all participants were asked to
participate, and the number of participants was quite
small. Also, the low number of intervention group partici-
pants may weaken the power of the study. We conducted our
study in occupational health care with Helsinki employees,
which also produces limitations on the generalization of
the results. We chose the stepped-wedge design for practical
and ethical reasons because the study population was rela-
tively small, and we wanted to serve all participants. Most of
the subjects were women because most of the communal
employees are female, and chronic pain is more common
in women [9]. The follow-up was relatively short. The autho-
rities usually require that the maintenance phases of chronic
pain treatment studies last at least 12 weeks to verify the
effectiveness’s durability, and enough time is left to evaluate
safety and tolerability [58].

6 Strengths

We chose a randomized controlled design with a stepped wedge
setting. Excluding some participants from an intervention would

A stepped-wedge cluster randomized controlled trial = 9

be unethical, as happens in a traditional RCT [59]. A stepped
wedge cluster RCT allows for minimal loss of study participants
because all participants know they will eventually receive the
intervention, motivating them to remain in the groups. A
stepped wedge design will likely result in longer research time
than traditional parallel planning, measured immediately after
implementation [59].

In our study, the group leaders were experienced
group tutors familiar with the biopsychosocial and cogni-
tive approach; 80% participated in all group intervention
meetings. According to patients with chronic pain, studies
are usually too clinician oriented [60]. In our research, OH
patients could express their views on the study’s design. The
participants also discussed their pain management plans in
group meetings and developed them with additional support
from the leading expert of the pain peer group [26].

We chose methods based on scientific evidence. Combining
peer group support, ACT, CBT, relaxation, and mindfulness in a
peer group intervention, we saw responses in pain-related self-
efficacy and reduced areas of pain.

7 Conclusion

This study provides evidence to support the use of rela-
tively low threshold nonpharmacological approaches, such
as a pain management group, to reduce areas of pain and
increase self-efficacy. Increased pain self-efficacy and reduced
pain areas are probably related to improvements in functional
capacity related to chronic pain. Pain management groups
with sufficient skills and resources are possible in any occupa-
tional health or primary care unit.
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