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Abstract

Background: To investigate the effects after twelve months related to patient activation and a range of secondary
outcomes on persons with chronic pain of a chronic pain self-management course compared to a low-impact
outdoor physical activity, delivered in an easily accessible healthcare service in public primary care.

Methods: An open, pragmatic, parallel group randomised controlled trial was conducted. The intervention group
was offered a group-based chronic pain self-management course with 2.5-h weekly sessions for a period of six
weeks comprising education that included cognitive and behavioural strategies for pain management, movement
exercises, group discussions and sharing of experiences among participants. The control group was offered a drop-in,
low-impact, outdoor physical activity in groups in one-hour weekly sessions that included walking and simple strength
exercises for a period of six weeks. The primary outcome was patient activation assessed using the Patient Activation
Measure (PAM-13). Secondary outcomes included assessments of pain, anxiety and depression, pain self-efficacy, sense
of coherence, health-related quality of life, well-being and the 30-s Chair to Stand Test. Analyses were performed using
a linear mixed model.

Results: After twelve months, there were no statistically significant differences between the intervention group (n = 60)
and the control group (n = 61) for the primary or the secondary outcomes. The estimated mean difference between
the groups for the primary outcome PAM was 4.0 (Cl 95% -0.6 to 8.6, p = 0.085). Within both of the groups, there were
statistically significant improvements in pain experienced during the previous week, the global self-rated
health measure and the 30-s Chair to Stand Test.

Conclusions: No long-term effect of the chronic pain self-management course was found in comparison with
a low-impact physical activity intervention for the primary outcome patient activation or for any secondary
outcome.
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Background

Nearly one in five individuals (19%) in the adult Euro-
pean population have chronic non-cancer pain [1, 2],
and certain countries such as Norway, have an even
higher prevalence (30%) [1, 3]. Chronic pain is usually
referred to as persistent pain lasting for three months or
more [4] with a majority of individuals reporting symp-
toms beyond one year [1, 5]. Chronic pain is charac-
terised by extensive and fluctuating symptoms [5, 6]
with a broad impact on quality of life [5], and thus it re-
quires a range of strategies for self-management [7].
Self-management refers to one’s ability to manage the
chronic condition and its treatment, to adopt to physical
and psychological changes and to adhere to lifestyle
modifications [8]. For chronic pain, self-management
strategies often refers to methods a person uses to limit
the impact of pain on everyday life, moods and functions,
both at home and work [9]. This typically includes actions
such as physical activity [10], activity pacing [11], and a
focus on how to use one’s mind to manage pain [12].

As a crucial element to reducing the impact of chronic
pain, at both the individual and the population levels, af-
fected individuals must play a central role in the manage-
ment of the pain and its associated consequences [9]. This
includes both self-management activities performed by the
individuals and healthcare services that aim to support pa-
tients apply self-management strategies [9, 13]. Interven-
tions that support self-management emphasise the process
of central self-management skills, such as self-efficacy de-
velopment, self-monitoring, goal-setting and action plan-
ning, decision-making, problem-solving, self-tailoring and
partnerships between the views of patients and health pro-
fessionals [14]. Patient activation, which includes the
knowledge, skills and confidence people have to manage
their health [15], is a concept closely connected to
self-management initiatives because self-management re-
quires people to be empowered and to possess the neces-
sary information, resources and skills to make decisions
and to manage their health on a day-to-day basis [16]. Typ-
ically, the aim of self-management interventions is thus to
empower people to be active partners in healthcare by pro-
viding information and skills to enhance the ability to
self-manage health [17].

The processes of adopting to new self-care activities and
developing self-management skills are likely to require
time [18, 19]. The ability to self-manage can be described
as a continuum, with individuals exhibiting varying levels
of the ability [19]. To change perceptions towards pain, it
has been emphasised that new strategies must be prac-
ticed and preferably result in positive experiences [19].
Moreover, it often requires continuing efforts to maintain
the learned behaviours and strategies over time [20]. Con-
sequently, there is a need for knowledge related to pain
self-management interventions’ effects over time.
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To some degree, this has previously been investigated.
In one review of multidisciplinary biopsychosocial re-
habilitation for chronic low back pain, small long-term
improvements in pain and disability were observed [21].
Another review of osteoarthritis, for which pain is a
common symptom, showed small benefits in terms of
self-management skills, pain osteoarthritis symptoms
and functions up to 21 months, although the clinical im-
portance of these benefits was unclear [22]. In addition,
a review regarding chronic musculoskeletal pain showed
minor or statistically insignificant differences after eight
months of group-delivered self-management courses
[23]. A recent review reached a similar conclusion based
on that self-management interventions were found to
have marginal benefits on self-efficacy, pain intensity,
physical function and physical activity for patients with
chronic musculoskeletal pain [20]. Thus, there is some
evidence for the long-term benefits of chronic pain
self-management interventions, although the evidence is
inconsistent [20, 24]. Accordingly, there is still a need
for more research on the long-term effects of chronic
pain self-management interventions [25], especially for
chronic pain self-management interventions delivered in
non-specialist settings to which people can self-refer, re-
gardless of a specific diagnosis.

Because changing perceptions and behaviours towards
pain most likely require time, simultaneously to that newly
learned behaviours may be difficult to maintain [20], the
effects of interventions should be investigated over differ-
ent time spans. The authors have previously investigated
the effect after three months of a group-based chronic
pain self-management course delivered by an easily ac-
cessible healthcare service in primary care [26]. The inves-
tigations did not reveal any statistically significant
differences in favour of the self-management course com-
pared to a low-impact physical group activity. Because a
period of three months may be too short for participants
to benefit from an intervention, the assessments of the ef-
fects of the self-management course should also include a
more long-term perspective.

The aim of this study was therefore to investigate the ef-
fects after twelve months related to patient activation and
a range of secondary outcomes on persons with chronic
pain of a group-based chronic pain self-management
course compared to a low-impact outdoor physical activ-
ity delivered in an easily accessible healthcare service in
public primary care.

Methods

This was an open, pragmatic, parallel group, randomised
controlled trial (RCT) conducted from August 2015 to De-
cember 2017. The protocol for the trial [27] has been pub-
lished previously. There were no changes to the methods
described in the protocol after the trial's commencement.
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Ethics

The participants were informed about the trial both or-
ally and in writing, and a written consent to participate
was collected before enrolment. The Regional Commit-
tee for Medical and Health Research Ethics in South
East Norway approved this study (2015/ 1030/ REK
sorgst). The trial was registered at Clinical Trials.gov in
August 2015 (NCT02531282).

Setting

The trial setting was a Healthy Life Centre (HLC) in a
major city in central Norway that serves a population of
approximately 190,000 inhabitants. The HLCs are part
of Norwegian public primary healthcare services and
aim to reach persons of all ages at risk of developing, or
those who already have developed, a non-communicable
disease and require help to change health behaviours
and to manage health challenges [28]. People can attend
HLC activities with or without a referral [29]. In line
with the general self-management initiatives increasingly
shifting from specialised healthcare services to primary
healthcare services in Norway [30], the HLCs are grad-
ually incorporating self-management initiatives as part
of their services.

Participants

Participants could both be referred to by healthcare prac-
titioners or self-refer in to the trial. The trial inclusion cri-
teria were adults 18 years or older, with self-reported pain
for three months or more who were able to take part in
group discussions in Norwegian. In addition, they agreed
to accept randomisation to one of the trial interventions
after a full explanation of the trial. The exclusion criteria
included an inability to participate in a low-impact phys-
ical activity for one hour, pain arising from malignant dis-
eases, and lacking the capacity to consent.

Recruitment for the trial was communicated through
posters and information leaflets distributed to general
practitioners, physiotherapists, relevant departments at
the hospital, Norwegian Labour and Welfare Adminis-
tration offices and other relevant organisations in the
municipality. Advertisements were placed in local news-
papers, websites, social media and email invitations to
patient organisations. Those interested in participating
were encouraged to contact the first author by either
phone or email. The first author checked the eligibility
criteria, provided additional information about the trial
and scheduled appointments for baseline assessments.

Procedure, randomisation and blinding

Following the baseline assessments, the participants
were consecutively, individually and randomly allocated
to one of the two trial arms using a computer-based
Internet trial service provided by a third party (Unit for
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Applied Clinical Research at the Norwegian University
of Science and Technology, NTNU). A 1:1 ratio and a
stratification for gender were used. Those involved in
the trial were blinded to the block sizes.

Immediately after the randomisation, the participants
were informed of their allocation by either phone or by
an email from the first author. The research assistant
who conducted the physical ability test at the follow-up
appointments was blinded to allocations; otherwise, it
was an open study, including the outcome assessments.

The outcomes were assessed at the baseline, and at
three, six and twelve months after the completion of the
intervention. The assessments after six and twelve months
are reported here. At the baseline, the self-administrated
questionnaire was completed with the first author avail-
able for questions. For the follow-up appointments, the
questionnaires were collected when the participants met
for the 30-s Chair to Stand Test.

Description of the interventions

Both the self-management course and the low-impact,
outdoor physical activity were developed by the HLC
staff. There was no user fee for participation or any
other financial support offered to the participants in ei-
ther of the groups.

The self-management course

The chronic pain self-management course, developed lo-
cally by the HLC staff in cooperation with a patient organ-
isation representative, aimed to increase the participants’
knowledge, skills and confidence in managing everyday
life with chronic pain [27]. The course was developed in
accordance with the characteristics of self-management
interventions [14], recommendations in the literature (e.g.,
[31-35]), the guidelines of the HLC [28] and personal ex-
periences working with behavioural changes and the
self-management of chronic conditions. Hence, the course
addressed central self-management skills such as goal set-
ting, action planning, and problem solving, and focussed
on empowering the participants to play an active role in
their healthcare. The chronic pain self-management
course included education introducing cognitive and be-
havioural strategies for pain management [31-33, 35],
pain theory, discussions of barriers in everyday life due to
chronic pain, and techniques to deal with fatigue, poor
sleep, frustration and isolation. For the movement exer-
cises concluding each session, principles from psycho-
motor physiotherapy were applied [34]. The purpose of
the exercises was to improve balance, posture and breath-
ing, and to provide participants with techniques to in-
crease body awareness and their ability to relax. In
addition, the course emphasised group discussions and
sharing of experiences among participants.
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The self-management course was delivered as a weekly
2.5-h group session during the daytime (12.30 pm-
15.00 pm) for six weeks, for a total of 15h. Two dedi-
cated employees with professional backgrounds as phys-
iotherapists experienced in working with behavioural
changes, self-management and chronic pain facilitated
the self-management course. One of the physiotherapists
involved in developing and delivering the course was ed-
ucated within psychomotor physiotherapy and had ex-
tensive experience from a multidisciplinary hospital pain
clinic.

The guidelines regarding how to carry out the
self-management course are available through the pub-
lished protocol [27].

The control group activity

The low-impact physical outdoor activity offered to the
control group was an existing activity at the HLC. This
activity was chosen because it offered a group activity
with an opportunity to meet others with similar health
challenges and because physical activity has shown bene-
ficial effects on chronic pain conditions [36-38]. The
low-impact outdoor physical activity was delivered as a
weekly one-hour, drop-in session during the daytime
(13.00 pm - 14.00 pm) for six weeks for a total of six
hours. Two instructors familiar with physical exercise
led the activity, which consisted of walking and simple
strength exercises (e.g., squats and push-ups against a
tree or a bench). A popular hiking trail was used for the
activity. The participation was voluntarily, which is in
line with the drop-in policy for this type of activity at
the HLC. There was no education presented to the con-
trol group.

Outcome measures

Participants’ characteristics, such as gender, age, marital
status, education, employment status, main reason for
pain categorised according to the International Classifi-
cation of Primary care-2 (ICPC-2) and whether the indi-
vidual suffered more than two chronic conditions were
collected at the baseline assessment. At the follow-ups,
the participants were asked whether there were any
changes to these characteristics and about their health-
care utilisation during the previous three months, i.e.,
the number of visits to general practitioners, physiother-
apists and hospitals or rehabilitation centres.

Primary outcome

The chronic pain self-management course was hypothe-
sised to strengthen the participants’ engagement in and
knowledge of available health resources, which conse-
quently was expected to lead to a higher level of patient
activation. Thus, patient activation was chosen as the
main outcome [27], and was measured using the Patient
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Activation Measure, PAM-13 [39]. The PAM-13 con-
tains 13 statements to which the participants indicate
their level of agreement on a four-point Likert scale,
from 1 = ‘strongly disagree’ to 4 = ‘strongly agree’ with an
additional ‘not applicable’ option. The raw score is trans-
formed to a total score ranging from 0 to 100 [40], with
higher scores indicating that the individual is more acti-
vated to adopt and to maintain healthy behaviours and
self-management strategies for their illness, even under
stress [15]. When participants answered that a statement
was not applicable to them, the data was treated as miss-
ing. A total score was generated if participants answered
at least 10 of the 13 statements [40].

The PAM-13 scores can be divided into four levels
of activation [39]. Level 1 (score 0.0-47.0) indicates
that a person may not yet understand that the pa-
tient’s role is important. Level 2 (score 47.1-55.1) in-
dicates a lack of confidence and knowledge to take
action. Level 3 (score 55.2-72.4) indicates that a per-
son is beginning to engage in recommended health
behaviours, whereas level 4 (score 72.5-100.0) indi-
cates that a person is proactive regarding their health
and engages in several recommended health behav-
iours [41, 42]. Patient activation levels have been used
in studies as cut-off values to stratify participants and
to investigate the effects of interventions in accord-
ance with the different levels [41, 43, 44].

The PAM-13 is considered useful for assessing patient
engagement in the management of chronic illness, in-
cluding chronic pain, and for assessing sensitivity to
changes in several groups and populations [15, 39, 45].
The measure has been translated into Norwegian (Cron-
bach’s alpha 0.91) [46]. Studies have shown that the Nor-
wegian version of the measure is valid and reliable when
tested for patient education interventions in a Norwe-
gian hospital [46], in a RCT of hospital out-patient
self-management education for patients with polyarthri-
tis (Cronbach’s alpha 0.80) [47] and in a RCT of mental
health treatment (Cronbach’s alpha = 0.87) [43]. Relevant
for this study, the PAM-13 has been used in the
above-mentioned study on polyarthritis patient educa-
tion [47] and in an evaluation study of self-management
interventions, including persons with chronic pain [45].
In the current study, the Cronbach’s alpha at the base-
line was 0.75.

Secondary outcomes

Several secondary outcomes were chosen in consider-
ation of the recommendations from the Initiative on
Methods, Measurement and Pain Assessment in Clinical
Trials (IMMPACT) [48, 49], systematic reviews on
self-management [17, 23, 24, 50] and findings from stud-
ies on persons with chronic pain and self-management
(e.g., [47, 51, 52]).
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Experiencing chronic pain was the main inclusion cri-
teria. Therefore, pain severity and pain interference were
assessed using the Brief Pain Inventory (BPI) [53].The
instrument includes four questions related to severity
and seven questions regarding interference where all
items are rated on 0-10 scales, with 10 being pain as
bad as one can imagine, or pain that interferes com-
pletely. In addition, the instrument includes one item
that asks about the percentage of pain relief with the use
of analgesics [53]. The instrument has been translated to
Norwegian (Cronbach’s alpha 0.87 for pain severity and
0.92 for the interference scale) [54] and has been used in
Norwegian studies of a multidisciplinary pain manage-
ment programme [55] and among patients with osteo-
arthritis (Cronbach’s alpha >0.80) [56]. In the current
study, the Cronbach’s alpha at the baseline was 0.81 for
pain severity and 0.86 for pain interference.

The experience of pain during the previous week was
assessed using a one-item 100 mm Visual Analogue
Scale (VAS) [57]. The participants were asked to draw a
vertical mark on the 100 mm line indicating their aver-
age pain during the previous week. The scale’s anchoring
points were no pain (0) and intolerable pain (100). The
VAS has been validated and found to be reliable in the
assessment of chronic pain [57].

Psychological distress is commonly reported among
individuals suffering chronic pain [2, 5], which makes
this a relevant domain to assess. Anxiety and depression
were assessed using the Hospital Anxiety and Depres-
sion Scale (HADS), which consists of 14 items divided
into two subscales, with seven items each for depression
and anxiety [58]. Each item is rated from not experien-
cing symptoms (0) to experiencing symptoms nearly all
the time (3). This instrument has shown good validity
and reliability for patients with musculoskeletal pain
(Cronbach’s alpha for the anxiety subscale 0.83 and for
the depression subscale 0.84) [59] as well as in a Norwe-
gian large population study (The Nord-Trendelag Health
Study, HUNT) (Cronbach’s alpha 0.80 for the anxiety
subscale and 0.76 for the depression subscale) [60]. In
the current study, the Cronbach’s alpha at the baseline
was 0.73 for the depression subscale and 0.76 for the
anxiety subscale.

Self-efficacy concerns the confidence people have that
they can successfully execute a course of action to ac-
complish a desired outcome in a given situation [61].
This was measured using the Pain Self-Efficacy Ques-
tionnaire (PSEQ), which specifically assesses beliefs re-
garding one’s ability to accomplish various activities,
despite the pain [62]. The PSEQ includes 10 items that
respondents rate on a scale from 0 to 6 regarding how
confident they are that they can perform an activity at
present despite pain, where 6 equals completely
confident [62]. The questionnaire has been tested in
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large samples of heterogeneous patients with chronic
pain (Cronbach’s alpha 0.92) [62] and has been trans-
lated and validated in several languages and populations
[63]. It has previously been translated for use in a Nor-
wegian study (Cronbach’s alpha not reported) [64]. In
the current study, the Cronbach’s alpha at the baseline
was 0.84.

A sense of coherence has been suggested to be an im-
portant coping mechanism and strategy for people with
chronic musculoskeletal pain [65] and is related to salu-
togenesis, which is fundamental to the activities at the
HLC [28]. Therefore, this was included as an aspect to
assess by using the Sense of Coherence (SOC) scale [66].
The 13 items of the scale measure the perception of the
environments’ comprehensibility, manageability and
meaningfulness, with each item scored using a range
from 1 to 7. The score of each item is summed to a total
score, with a range from 13 to 91. The higher the score,
the stronger the sense of coherence. The SOC scale has
been found to be a reliable, valid and cross-culturally ap-
plicable instrument that measures how people manage
stressful situations and stay well (Cronbach’s alpha in
127 studies 0.70-0.92) [66]. The Norwegian version of
the SOC-13 has been used in a study of patients with
long-term musculoskeletal pain (Cronbach’s alpha not
reported) [67] and in a study on multidisciplinary re-
habilitation for patients with chronic musculoskeletal
pain (Cronbach’s alpha 0.83) [68]. In the current study,
the Cronbach’s alpha at the baseline was 0.87.

Living with chronic pain often affects people’s
health-related quality of life [69]. The generic
health-related quality of life was assessed using the
EuroQoL (EQ-5D-5L) [70]. This instrument provides
five levels to answer each of the dimensions mobility,
self-care, usual activities, pain/ discomfort, and anxiety/
depression [71]. The descriptive score was converted to
an index value of health status using the Danish value
set, giving a range from 1 (perfect health) to 0 (death)
[70, 71]. The instrument has been validated in similar
populations [72], as well as in a Norwegian context
(Cronbach’s alpha 0.69) [73]. In the current study, the
Cronbach’s alpha at the baseline was 0.55.

In addition to the assessment of health-related quality
of life, the participants’ experiences related to global
well-being during the previous month was assessed
using the Arizona Integrative Outcomes Scale (AIOS) by
means of a one-item 100 mm long VAS [74]. The ques-
tion asked was ‘Reflect on your sense of well-being dur-
ing the last month. Take into account your physical,
mental, emotional, social and spiritual condition, and
mark the line for your summarised overall sense of well-
being’. The scale’s anchoring points were ‘worst you have
ever been’ (0) and ‘best you have ever been’ (100) [74].
The AIOS has been found to be a valid measure for
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assessing well-being [74], and it has previously been
used in a Norwegian study including persons that ex-
perience chronic pain [47].

In addition, the participants’ global self-rated health
was assessed using the question ‘By and large, would you
say that your health is:” followed by the options ‘poor;,
‘not so good, ‘good; ‘very good’ and ‘excellent’. This ques-
tion is similar to a question asked in a major population
study in Norway (HUNT) [75].

Because chronic pain can affect physical functioning
and physical exercise has been shown to have beneficial
effects on chronic pain [36, 37], two questions were in-
cluded related to physical functioning. First, physical ac-
tivity was assessed based on the average number of
times participants exercised per week using the question:
‘How often do you exercise on average? (exercise refers
to walking, skiing, swimming and working out/ sports)’
followed by the options ‘never;, ‘less than once a week;
‘once a week] 2-3 times a week’ and ‘nearly every day’.
This question was used in a major population study in
Norway [75] and in investigations of associations be-
tween exercise and chronic pain [76]. Second, as an ob-
jective measure of physical ability, the 30-s Chair to
Stand Test was used to measure lower body strength
[77]. Participants were told to sit on a chair with their
hands on the opposite shoulder and feet flat on the floor.
On a signal, they rose to a full stand and returned to a
fully seated position, without using their arms. The score
is the total number of unassisted stands during the 30-s
time frame. The measure has shown to be valid and have
good test-retest reliability in older adults [77] and has
been used in studies including patients with fibromyalgia
[78], knee and hip pain [79] and arthritis [80].

Sample size

The findings of a RCT investigating the effect of a pa-
tient education programme for patients with polyarthri-
tis in which the PAM was one of the secondary
outcomes was applied to calculate the sample size [47].
Thus, the sample size was calculated to detect a clinic-
ally important difference, defined as six points on the
PAM-13 from the baseline to the 12-month follow-up. A
linear mixed model was used assuming the correlation
among the participants to be 0.5, with a standard devi-
ation (SD) of 13 [47]. The significance level was set to
5%, and the power was set to 80%, which yielded a num-
ber of 55 participants for each trial arm. Allowing five
dropouts in each trial arm, the aim was to recruit 120
participants.

Statistics

All the outcome measures were found to be approxi-
mately normally distributed. The confidence level was
set at 95%, and the predefined cut-off level for statistical
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significance was set at p <0.05. No interim analysis was
performed.

The effect of the intervention was assessed using
intention to treat (ITT) and per-protocol (PP) analyses.
The PP criterion was that participants had been present
for a minimum of three of the six sessions. The PP ana-
lyses provided similar findings and did not change any
conclusions regarding the interventions. Thus, they are
not further discussed.

The between group differences are analysed only after
12 months, and the within-group changes after six and
12 months.

Analyses of the primary and secondary outcomes were
performed using a linear mixed model. The participants’
identification number (ID) was specified as a random ef-
fect to allow participants to begin at different levels of
the outcome in question. The effects of intervention and
time were specified as fixed with the following values: 1)
‘baseline; 2) ‘control 6 months, 3) ‘intervention 6 months,
4) ‘control 12 months’ and 5) ‘intervention 12 months,
acknowledging that differences between groups at the
baseline were due to chance. The missing data were
managed using the mixed linear model in which all
available data are used. The regression assumptions were
checked [81], resulting in satisfactory values. The ana-
lyses of the estimated changes from the baseline to six
months and from the baseline to 12 months were per-
formed separately.

Changes in work status and pain medication (categor-
ical data) since the last assessment were analysed using
Pearson’s Chi-Square test or Fisher’s exact test. The fre-
quency of healthcare utilisation during the previous
three months was compared between the groups using t
tests.

One exploratory post-hoc subgroup analysis was per-
formed to investigate whether changes in the primary
outcome (PAM-13) varied according to patient activa-
tion levels at baseline. The reason for performing this
analysis was a discussion after the study began regarding
which groups of participants the course could possibly
be best suited for, partly due to considerations made
after a qualitative study about expectations towards par-
ticipation with a selection of the participants in the RCT
[82]. Because there were few participants at the lowest
patient activation levels, patient activation levels 1 and 2
were combined, creating three subgroups. Distribution
according to the different PAM-levels at baseline is dis-
played in Table 1. A linear regression analysis was per-
formed to test for an interaction between the baseline
patient activation level and allocation. The dependent
variable was the change in PAM-13 from the baseline to
twelve months. The independent variables were the
PAM-13 level at the baseline and allocation (interven-
tion or control group).
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Table 1 Baseline characteristics of participants
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Characteristics
Female, n (%)
Age years, mean (SD),
(range)
Living with someone, n (%)
Highest level of education, n (%)
lower secondary school or less
upper secondary school
higher education (college or university)
Main reason for pain, n (%):
musculoskeletal diseases, ICPC-2 chapter L
neuro system diseases, ICPC-2 chapter N
general and unspecified, ICPC-2 chapter A
Pain duration, n (%)
7-11 months
1-5years
6-9 years
10 years or more
More than one chronic condition, n (%)
Work status, n (%)
working, full or part time
disability pension, full or graded
sick leave, full or graded
retired
Pain medication, n (%):
prescription-only
without prescription
do not use pain medication
Healthcare utilization, last 3 months:
visits general practitioner, mean (SD)
visits physiotherapist, mean (SD)
stays rehabilitation centre, mean (SD)
visits hospital outpatient clinic, mean (SD)
admission hospital, mean (SD)
number of days, mean (SD), (range)
PAM-13 level at baseline
Level 1
Level 2
Level 3

Level 4

ALL (N =121)
106 (87.6%)
527 (11.7)
(23-74)

86 (71.1%)

8 (6.6%)
56 (46.3%)
57 (47.1%)

93 (76.9%)
16 (13.2%)
12 (9.9%)

2 (1.7%)
24 (19.8%)
19 (15.7%)
76 (62.8%)
76 (62.8%)
31 (25.6%
56 (46.3%
20 (16.5%
14 (11.6%
51 (42.1%)

41 (33.9%)
29 (24.0%)

19 (1.9

48 (6.3)

007 (03)

06 (1.1)

0.1 (0.7)

0.1 (0.8) (0-8)
N=119

16 (13.4%)
2 (10.1%)
61 (51.3%)
30 (25.2%)

1

INTV (n =60)
53 (88.3%)
521 (114)
(27-71)

43 (71.7%)

4 (6.7%)
28 (46.7%)
28 (46.7%)

46 (76.7%)
10 (16.7%)
4 (6.7%)

2 (3.3%)

12 (20.0%)
11 (18.3%)
35 (58.3%)
32 (53.3%)
13 (21.7%)
33 (55%)

8 (13.3%)
6 (10.0%)

23 (38.3%)
19 (31.7%)
18 (30.0%)

9 (15.5%)
3 (52%)
32 (55.2%)
14 (24.1%)

CTRL (n =61)
53 (86.9%)
533 (12.1)
(23-74)

43 (70.5%)

4 (6.6%)
28 (45.9%)
29 (47.5%)

47 (77.0%)
6 (9.8%)
8 (13.1%)

0 (0%)

12 (19.7%)
8 (13.1%)
41 (67.2%)
44 (72.1%)

18 (29.5%)
23 (37.7%)
12 (19.7%)
8 (13.1%)

28 (45.9%)
22 (36.1%)
11 (18.0%)

2.1 (20)
5.1(6.38)
0.05 (0.2)
06 (1.3)
0.02 (0.1)
0.02 (0.1) (0-1)
n =61

7 (11.5%)
9 (14.8%)
29 (47.5%)
16 (26.2%)

INTV: intervention group; CTRL: control group; ICPC- 2: International Classification of Primary Care, Second edition; PAM-13: Patient Activation Measure 13

The first author performed the analyses, which were over-
seen and discussed with the co-authors and a statistician. All
the analyses were performed using Stata Statistical Software
(Release 14; StataCorp LP, 2014, College Station, TX, USA).

Results

Participant flow

The flow of the participants through the trial is shown in
Fig. 1. Of the 208 people contacting the trial, 121
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Assessed for eligibility (n=208)
Excluded (n=87):
Decided not to participate (n=13)
Did not respond after receiving additional
_| information (n=29)

= Not meeting inclusion criteria (n=7)

“E’ Not able to participate at the scheduled

° time (n=22)

& Content or location considered not

suitable (n=16)
v
| Randomisled (n=121) |
v
A

Allocated to intervention (n= 60) Allocated to control group (n= 61)

Received allocated intervention (n=50) Received allocated activity (n=47)

Did not receive allocated intervention Did not receive allocated activity (n=14)
§ (n=10) Reasons: deterioration in condition (n=2),
§ Reasons: deterioration in condition (n=1), exercised outdoors on their own (n=2),

% hospitalized (n=1), did not have the time wanted the self-management course (n=3),
(n=3), changes in life situation changes in life situation (n=4), no reason
(n=2),wanted the control group activity given (n=3)

(n=1), no reason given (n=3)

o a Lost to follow-up (n=7) Lost to follow-up (n=11)
§ ; Reasons: withdrew without giving reason Reasons: changes in illness (n= 1), absent
g 2 (n=2), did not respond to invitation or (n=1), withdrew without giving reason (n=
o £ reminders (n=5) 3), did not respond to invitation or
reminders (n=6)
| l
Lost to follow-up (n=8) Lost to follow-up (n= 13)
_=-h S Reasons: withdrew without giving reason Reasons: changes in illness (n= 1),
t 2 (n=2), did not respond to invitation or withdrew without giving reason (n=3),
E % reminders (n=3), did not have time (n= did not respond to invitation or
=« 3) reminders (n=9)

" Analysed Analysed

2 Intention to treat (n= 60) Intention to treat (n= 61)

‘_“:’ Available cases (n=52) Available cases (n=48)

< Per-protocol (n=45) Per protocol (n=32)

Fig. 1 Participants flow through the study

participants were included and randomised to either the years (SD=11.7, range=23-74) and the majority
chronic pain self-management course group (n=60) or (71%) lived with someone. Six of ten (63%) had experi-
the low-impact physical activity group (7 =61). The num-  enced pain for 10 years or more. Musculoskeletal dis-
ber of participants who answered the questionnaires at eases were reported as the main reason for the pain
the follow-ups were equally distributed to the trial arms. (77%), and more than half of the participants (63%)

Baseline characteristics

had chronic conditions in addition to chronic pain,
such as diabetes and chronic respiratory diseases. The

The groups were comparable at the baseline. They con-  baseline characteristics of the participants are pre-
sisted of mostly women (88%), the mean age was 53  sented in Table 1.
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Implementation of interventions

In total, six self-management course groups and six
low-impact physical activity groups were delivered be-
tween September 2015 and December 2016 with 7-13
participants in each group. Ten participants (17%) did
not attend the self-management courses, while 14 (23%)
did not participate in the control group activities. Those
allocated to the self-management course attended 4.2 of
the six sessions on average, and 45 participants (75%)
attended half or more of the sessions. The participants
allocated to the low-impact physical activity groups
attended, on average, 2.7 of the 6 sessions, and 32 partic-
ipants (52%) attended half or more of the sessions.

In the intervention group, two adverse events were
reported during the sessions; one participant had an
anxiety attack, and one participant reported benign par-
oxysmal positional vertigo after performing one of the
movement exercises. In the control group, there was one
adverse event in which a participant strained a leg
muscle during a walk. The symptoms of all of the re-
ported events disappeared within a short time, and no
adverse events were reported thereafter.

Outcome

Primary outcome

The observed mean scores at 12 months for the primary
outcome, PAM-13, were 66.7 for the intervention group
and 62.2 for the control group (Table 2). The estimated
mean difference between the groups was 4.0 (CI 95%
-0.6 to 8.6, p = 0.085), which was was not statistically sig-
nificant at the p <0.05 level.

There was a statistically significant change from the
baseline to six months with improvement in patient acti-
vation for the intervention group (estimated mean
change 4.0, CI 95% 0.4 to 7.5, p=0.027) but not in the
control group (estimated mean change 1.4, CI 95% -2.2
to 5.0, p = 0.445). After 12 months, there was no statisti-
cally significant change for PAM-13 within the groups,
either for the intervention (estimated mean change 3.1,
CI 95% -0.4 to 6.5, p=0.081) or for the control group
(estimated mean change - 1.0, CI 95% -4.5 to 2.5, p=
0.585).

Secondary outcomes

For the secondary outcomes, there were no statistically
significant differences between the groups at the
12-month follow-up.

From the baseline to six-months, there were statisti-
cally significant changes within both groups with an im-
provement in the experience of pain during the previous
week and on the global self-rated health measure. After
12 months, there were statistically significant changes
within both groups with an improvement in the experi-
ence of pain during the previous week (intervention:
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-7.0, CI 95% -12.5 to — 1.4, p=0.014; control: -6.5, CI
95% -12.2 to - 0.8, p=0.026), for the global self-rated
health measure (intervention: 1.4, CI 95% 1.2 to 1.7, p <
0.001; control: 1.6, CI 95% 1.3 to 1.8, p<0.001) and for
the 30-s Chair to Stand Test (intervention: 2.2, CI 95%
1.4 to 3.1, p <0.001; control: 2.8, CI 95% 1.9 to 3.6, p<
0.001).

At the 12-month follow-up, there was no statistically
significant differences between the groups in work status
(no change 75% intervention group, 85% control group,
p=0.212) or in pain medication (no change 76% inter-
vention group, 83% control group, p = 0.396). The differ-
ences in healthcare utilisation were only minimal when
comparing the groups and no significant differences
were found (p- values ranging from 0.272 to 0.558).

Post-hoc sub-group analysis

The exploratory post-hoc sub-group analysis showed
that the mean change in PAM-13 from the baseline to
twelve months increased for those with the two lowest
levels of patient activation (level 1 and 2) (n=28); 10.8
points for the intervention group and 9.2 points for the
control group. There were only minor changes for those
at patient activation level 3 (n=61) (1.0 point for the
intervention group and-0.6 point for the control
group). For those with the highest activation level at the
baseline (level 4) (n =30), there was a decrease with —
12.2 points for the control group and - 1.5 points for
those in the intervention group. The test result for an
overall interaction effect between the patient activation
level at the baseline and allocation was not significant (p
=0.623).

Discussion

After twelve months, there were no statistically signifi-
cant differences between the intervention group and the
control group either for the primary outcome patient ac-
tivation, or for any of the secondary outcomes. Within
both of the groups, there were statistically significant
changes related to an improvement in pain experienced
during the previous week, the self-rated health measure
and the 30-s Chair to Stand Test from the baseline to
the final follow-up.

As outlined, PAM-13 is a suitable primary outcome
for measuring activation in self-management support in-
terventions [83, 84]; however, at present, there is no
consensus regarding a cut-off level to represent a mean-
ingful change in the PAM-13. A study on patient educa-
tion in a hospital setting in Norway, which showed a
statistically significant improvement in PAM-13 on six
points [47], informed the sample size calculation in the
present study. Fowles and colleagues on the other hand
suggested that a five-point difference in the PAM can be
interpreted as a meaningful difference in PAM scores
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[85], whereas Turner and colleagues defined a meaning-
ful improvement as four points on the PAM-13 scale
[45]. Thus, the estimated mean difference of four points
found in the current study is at best on the borderline of
being a clinically relevant difference, although the find-
ing was not statistically significant.

A possible reason for not finding an effect could be
that the self-management skills and strategies introduced
by the course did not result in changes that motivated
the participants to include them as part of their pain
management. Nicholas et al. [86] found that those who
adhered regularly to self-management strategies pre-
sented by a multidisciplinary pain management
programme (e.g., goal-setting, activity pacing, thought
management and stretch exercises), had better outcomes
one year later in comparison with those who adhered to
them inconsistently or rarely during the programme.
The attendance for the current self-management course
was on average 4.2 of six sessions, and 75% of the partic-
ipants attended half or more of the sessions. However,
attendance is a poor proxy measure for adherence to
behavioural changes [9] as the extent to which the par-
ticipants practiced the strategies presented by the
self-management course both during the course and
after the course is unknown. Hence, the participants
may not have applied the self-management strategies
presented by the course, and if they did not, an effect
could consequently be difficult to identify.

Furthermore, there were no organised follow-ups after
the intervention, meaning that there was no additional
support for the participants to maintain behavioural
changes. New strategies should be practiced and result
in positive experiences in order to change perceptions
towards pain [19]. It is likely that those who experience
not to succeed in managing their pain are those who
reach out to health professionals for support, advice and
guidance [9, 17]. It might be that the given intervention
did not give sufficient support to prevail changes in how
the participants perceived and acted upon their pain.
Combining the self-management course with additional
support in parallel with or over time, could possibly en-
hance the ability to self-manage [19] and to maintain
newly learned behaviours [20], especially when consider-
ing that to self-manage chronic pain has been described
as exhausting and as a constant struggle also after par-
ticipating in interventions [19].

During the follow-up, there were improvements within
each of the groups for the global self-rated health meas-
ure, the 30-s Chair to Stand Test and pain experienced
during the previous week. As the intervention addressed
persons with chronic pain, the changes in pain is of par-
ticular interest. The intervention group had an estimated
change after 12 months from 62.7 to 55.5 in VAS pain
indicating an improvement of approximately 11.5%,
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which is less than what has been considered minimal or
little change when using VAS to measure pain (15-20%)
[87]. No statistically significant improvements were
found for pain severity and pain interference using the
BPIL. Thus, it is not likely that the intervention had a
clinical meaningful impact on pain experience.

Given the variations in types of pain, diagnoses and as-
sociated challenges for those with chronic pain as well
as the different environmental and treatment contexts,
there is unlikely to be a single self-management method
or strategy suitable for all [9]. To explore whether the
course possibly could have had effect for some, an ex-
plorative post-hoc sub group analysis was done related
to the participants PAM-level at baseline. In this, an im-
provement was observed for those at the lowest activa-
tion levels regardless of allocation, whereas those at the
highest patient activation levels had a decrease in their
PAM-13 score; however, more so in the control group
than in the intervention group. As this was an explora-
tive analysis and the test result for interaction between
patient activation levels and allocations was not signifi-
cant, no conclusions can be drawn. There are on the
other hand RCTs which have shown that those at the
lower patient activation levels have benefited the most
from a web-based intervention for adults with chronic
conditions [44] and self-referrals to a mental health
treatment [43]. In contrast, a Finnish RCT on the effect
of a patient portal with electronic messaging showed
that those with the highest patient activation level at the
baseline experienced the greatest effect from the inter-
vention [88].

This diversity of effects indicates that it might be a
connection between baseline patient activation-levels
and the type of self-management intervention. One hy-
pothesis could be that some interventions are better
suited for those at certain activation levels. However,
based on the description of the interventions in the
studies referenced above [43, 44, 88], it is difficult to
characterise the contents as advanced or not. Neverthe-
less, the observations of the current study along with
findings from these studies provide intriguing consider-
ations and raise interesting questions that should be in-
vestigated further. For instance, could the type of
activities investigated in the current study be especially
suited for the target group of the HLCs, meaning those
who need help to change health behaviours and manage
health challenges, and more specifically, those in the
lower patient activation levels?

Strength and limitations

The main strengths of this study is the RCT design and
that the reporting of the study was done using guidance
for reporting RCTs [89] and for complex interventions
[90]. In addition, it is one of few studies to have
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evaluated the effect of a self-management intervention
developed locally at an HLC.

The characteristics of the participants in the present
study limits the generalisability of the findings. For ex-
ample, people with chronic pain who experience major
psychological or physical implications related to their
pain condition, and thus are in need of more extensive
interventions, were not included. More than 80% of the
participants were women, which may also limit the gen-
eralisability of the findings. Previous population-based
and epidemiological studies have indicated that more
women than men report chronic pain [76, 91, 92] and
other self-management studies have also reported sam-
ples with a majority of women [45, 93, 94], though not
in the same proportion as in the current study. A pos-
sible explanation for few men within the study sample
may be that men often find self-management support
more appealing when it is perceived as action-oriented
with a clear purpose offering personally meaningful in-
formation and practical strategies to integrate into daily
life [95]. It is possible that the announcement of the
intervention did not reflect this and that men did not re-
spond for this reason.

It cannot be ruled out that other outcome measures
would have been more sensitive to an effect from the inter-
vention, but this is not very likely given the wide range of
outcome measures covering domains recommended for
chronic pain studies [87] and self-management [17, 24, 50].
However, some factors central to the participants might
not have been covered, because in a qualitative study with
a sample of the participants from this RCT it was found
that hope and social support were central expectations to-
wards participation in the interventions [82].

It should be mentioned that there are a number of con-
textual and procedural differences between the two trial
activities, such as that the participants in the two groups
received interventions of different lengths. This might
have influenced the outcomes, in which it may be difficult
to clarify what, other than the intervention itself, influ-
enced the outcomes for the two groups. The number of
participants who completed the questionnaires decreased
gradually throughout the trial despite efforts to encourage
participants to attend the follow-up appointments. Thus,
the number of observations at follow-up was less than the
sample size calculation and the power of the study was
therefore lower than expected. Furthermore, for many of
the outcomes measured in the study, the Cls were broad,
and hence attached with low precision. This might be due
to the heterogeneity of participants. The exploratory
post-hoc sub-group analysis should ideally have been
pre-planned. If the overall interaction between the
sub-groups and allocations had been significant, the re-
sults would have been considered less reliable than those
from the main analyses would.
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Conclusion

In this study, no long-term effect of the chronic pain
self-management course was found compared with a
low-impact physical activity intervention delivered via an
easily accessible service on the primary outcome patient
activation or on any secondary outcome. To understand
more of how the intervention was perceived, the partici-
pants’ experiences related to the intervention should be
investigated.
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