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Objectives: To explore the content of, and adherence 
to, self-management activities reported by patients 
with rheumatic and musculoskeletal diseases 
(RMDs), and whether adherence to self-manage-
ment activities is associated with changes in self-
reported health and function over a 1-year period 
following rehabilitation in specialized healthcare.
Methods: Participants (n = 523) reported function and 
health outcomes at admission, discharge, and 4, 8 
and 12 months post-rehabilitation. Self-management 
activities reported at discharge were self-evaluated 
as adherence level at home. Self-management activity 
content was linked to the International Classification 
of Functioning, Disability and Health coding system, 
and summarized as high or low adherence. Associa-
tions between adherence to self-management activi-
ties and change in outcomes were investigated using a 
linear mixed model approach with repeated measures.
Results: Self-management activities focused mainly 
on enhanced physical health and managing every-
day routines, and seldom addressed work partici-
pation. Adherence to self-management activities 
was challenging with regard to structure and daily 
life routines, mental health, and the application of 
knowledge and coping strategies. Adherence to self-
management activities was significantly associated 
with improvements in all outcomes, except for men-
tal health and activities of daily living.
Conclusion: Adherence to self-management acti-
vities, and creating structure and setting everyday 
routines at home, appear to be important for main-
taining health and function over time. Rehabilitation 
should include a greater focus on mental health chal-
lenges and work participation.
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For patients with rheumatic and musculoskeletal 
diseases (RMDs), multidisciplinary rehabilitation 

entails a long-term continuum of complex care delive-
red across healthcare levels (1, 2). Such rehabilitation is 
conducted with the aims of maintaining general health, 
helping patients cope with living with a chronic condi-
tion, and enabling self-management of healthy behaviour 
(3–6). Rehabilitation in specialized care has beneficial 
health effects; however, the effects and maintenance of 
health-behavioural adjustments appear to be short-lived, 
and to weaken over time (7–9).

Self-management is essential for the successful 
maintenance of health-behavioural adjustments over 
time, and for continuing interventions introduced in 

LAY ABSTRACT
The aim of this study is to explore the self-management 
plans reported by patients with rheumatic and muscu-
loskeletal diseases, and whether these plans influenced 
patients’ health and function after rehabilitation. The 
participants were followed for 1 year after undergoing 
rehabilitation and into their home settings. They self-re-
ported their self-management plans, and self-evalua-
ted their adherence to these plans at home. The plans  
focused mainly on physical health and managing eve-
ryday routines. It appears that creating structure and 
setting routines at home are important for maintaining 
health and function over time. It was notable that men-
tal health challenges and plans for work participation 
were seldom prioritized or improved, suggesting a need 
for greater focus on these issues by healthcare profes-
sionals during rehabilitation and in the community. 

Key words: rheumatic and musculoskeletal diseases; rehabi-
litation trajectories; self-management; adherence; function 
and health outcomes; International Classification of Functio-
ning, Disability and Health; linear mixed models approach with 
repeated measures.  
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multidisciplinary rehabilitation (3, 5). The concept 
of self-management is, however, recognized as com-
prehensive, and a need to make the concept more 
assessable is warranted (10). Recommendations for 
the implementation of self-management strategies in 
chronic conditions include focus on supporting patients 
to assume a proactive role in the rehabilitation process 
(3). Also, self-management aims to enhance patient 
empowerment and engagement and to improve health 
status and, consequently, reduce the use of health ser-
vices, leading to decreased financial pressure on the 
healthcare sector (11). 

Adherence is linked to the self-management process, 
and includes patients’ behaviour and actions in accor-
dance with planned care and healthcare recommen-
dations (12–14). Notably, studies show that 30–80% 
of patients with RMDs do not adhere to planned and 
recommended care or to self-management strategies 
(15, 16), resulting in poor health outcomes and increased 
healthcare costs (12, 17). 

In a recent systematic review on the effectiveness of 
self-management strategies, the authors propose the 
need for future research on how such strategies affect 
health outcomes over time (18). Such research may 
provide evidence to guide improvement in rehabilitation 
processes and their continuation in rheumatology care.

The aim of this study was to explore the content of, and 
adherence to, self-management activities (SMAs) repor-
ted by patients with RMDs. In addition, the study exa-
mined whether adherence to SMAs was associated with 
changes in self-reported health and function throughout 
the year following rehabilitation in specialized healthcare.

METHODS

Study design 
This study was part of a large pragmatic multicentre 
cohort study conducted with the aims of exploring 
continuity and coordination in rehabilitation trajec-
tories for patients with RMDs. Patients undergoing 
multidisciplinary team rehabilitation were enrolled 
by 5 rehabilitation institutions and 4 rheumatology 
hospital departments across Norway (hereafter refer-
red to as rehabilitation centres). The participants were 
followed for 1 year, from their rehabilitation in specia-
lized healthcare to their home situation and potential 
follow-up in primary healthcare.

Study population and recruitment
The study included eligible participants who were  
≥ 18 years of age, and admitted for multidisciplinary 
rehabilitation in specialized healthcare (2–4 weeks) 
due to RMDs. Diagnoses were inflammatory rheumatic 

diseases (spondyloarthritis (SpA), psoriatic arthritis 
(PsA), and rheumatoid arthritis (RA)), osteoarthritis, 
chronic low back pain, chronic neck/shoulder pain, 
chronic widespread pain (fibromyalgia), osteoporosis, 
connective tissue diseases (systemic lupus erythemato-
sus (SLE)), myositis, fractures, or orthopaedic surgery. 

Further inclusion criteria were the ability to read 
and understand questionnaires in Norwegian, and 
access to a digital data device, including acquisition 
of a personal electronic credential that allowed secure 
login to a digital data reporting system containing the 
patient-reported questionnaires. Exclusion criteria were 
severe psychiatric disorders or cognitive impairments. 
Healthcare professionals from the multidisciplinary 
rehabilitation team performed the eligibility screening 
and the inclusion procedures.

All invited study participants received the rehabilita-
tion and follow-up care that they would have received 
without taking part in the study. All participants recei-
ved verbal and written information about the study 
prior to signing informed consent forms. The study 
was conducted in accordance with the principles of the 
Declaration Helsinki, together with appropriate privacy 
requirements. The study was approved by the Norwe-
gian Social Science Data Services, Oslo University 
Hospital (2015/16099). Inclusion protocols and the col-
lected data were anonymized and password protected. 
A patient research partner was involved in planning the 
study, and in discussing and approving the manuscript.

Measurements
Time-points for data collection. Patient-reported data 
were collected via the digital data reporting system at 
multiple time-points during rehabilitation: at admission 
(T1), at discharge (T2), and at home 4, 8, and 12 months 
after rehabilitation (T3, T4, and T5, respectively). The 
participants’ background characteristics were collected 
at T1. Function and health outcomes were self-reported 
at all time-points, SMAs were reported at T2, and 
adherence to SMAs at T3, T4, and T5. At T1 and T2, 
participants could receive personal guidance from a 
member of the multidisciplinary rehabilitation team, if 
needed. At T3, T4, and T5, participants were sent a text 
message and an e-mail with a link to the digital data 
reporting system and instructions to complete the ques-
tionnaires. Non-responders were sent a reminder after 
1 week. Patients were included in the study between 
November 2015 and January 2017, and followed for 1 
year. Data collection was completed by January 2018. 

Background variables. The following background 
variables were collected: age, sex, body mass index, 
education level, employment status, comorbidities, smo-
king status, frequencies of physical and social activities, 
and motivation for goal attainment.
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Self-management activities. Participants recorded 
plans for up to 5 SMAs, comprising activities to main-
tain or improve healthy behavioural adjustments or to 
reach their rehabilitation goals. Participants self-reported 
their adherence to each SMA as “I have mainly followed 
the plan” (score = 2), “I have occasionally followed 
the plan” (score = 1), or “I have not followed the plan” 
(score = 0). 

Function and health outcomes. Patient-reported 
aspects of health and function (hereafter referred to as 
function and health outcomes) were collected using a 
consensus-based set of outcome measures for rehabili-
tation in musculoskeletal diseases (MSD), with instru-
ments tested for psychometric properties with satisfac-
tory responsiveness and good feasibility in Norwegian 
RMD populations (19). Perceived levels of pain and 
fatigue were assessed based on numerical rating scales 
(NRS) ranging from 0–10, where 0 indicated no pain or 
fatigue (20). The core set also included measurements 
of physical function (the 30-s Sit-to-Stand test) (21), 
mental health (Hopkins Symptom Checklist (SCL-5), 
score range: 0–4, with 0 indicating no self-perceived 
symptoms of nervousness, depression, anxiety, dist-
ress, or hopelessness) (22), performance of activities 
of daily living (Hannover Functional Questionnaire, 
range: 0–24, with 0 indicating best function) (23), moti-
vation for goal attainment (self-reported on the Patient 
Specific Functional Scale (PSFS), range: 0–10, with 0 
indicating no motivation) (24); health-related quality of 
life (EuroQol: 5 Dimensions of health status (EQ-5D), 
rated on a visual analogue scale of 0–100, with 100 
indicating best status) (25), social participation (the 
social participation item from the COOP/WONCA, 
range: 1–5, with 1 indicating highest participation) 
(26), and coping (Effective Musculoskeletal Consumer 
Scale-17 (EC-17), scale: 0–100, with 100 indicating 
best coping skills) (27).

Analyses
Content of the self-management activities. The content 
of the self-reported SMAs was analysed using the 
World Health Organization (WHO) International Clas-
sification of Function, Disability and Health (ICF) co-
ding system (28). For this linking process, we applied 
the ICF linking rules from Cieza et al. with refinements 
(29–31). SMAs were categorized using third-level ICF 
codes (3 digits), as follows. Each SMA was linked to 
1 main ICF category and up to 3 additional categories, 
to avoid information loss and confounded interpreta-
tion in the event of multicomponent content. In the case 
of a complex SMA with multiple elements, the main 
ICF category was linked to the concept of activity and 
participation, to ensure external validity and to reflect 
clinical implication.

The first 50 registered SMAs were linked to the ICF 
independently by 2 researchers (HLV and MK) with dif-
ferent health professional education (physiotherapist and 
occupational therapist, respectively), and with expertise 
on the ICF and the ICF linking rules. Their linking agre-
ement was 84% before reaching a consensus on their 
differences. After comparing their results and agreeing 
on the most appropriate ICF category in cases that they 
linked differently, HLV linked the remaining SMAs to 
the ICF according to their agreed linking strategy.

Adherence to the self-management activities. To eva-
luate SMA adherence for each participant, an individual 
SMA adherence score was calculated as follows. First, a 
potential maximum SMA adherence score was calcula-
ted for each participant as the “number of listed SMAs 
at T2” (ranging from 1–5) multiplied by “the highest 
possible score for self-reported adherence (2 indicating 
“I have mainly followed the plan”) multiplied by “the 
number of completed assessments on T3, T4, and T5” 
(ranging from 1–3). For each participant, the potential 
maximum adherence score ranged from 6 (if 1 SMA 
was listed and received the highest score 3 times) to 30 
(if 5 SMAs were listed and received the highest score 
3 times). Thereafter, an actual individual adherence 
score was calculated by following the above-described 
procedure and adding the actual scorings of each par-
ticipant to the calculation. Lastly, the individual SMA 
adherence score was calculated as the “actual individual 
adherence score” divided by the “potential maximum 
adherence score” to account for the number of actual 
SMAs per study participant. To enable description of 
the results as a continuous variable in percentages, the 
individual SMA adherence scores were normalized to 
100 (0–100%, with 100% indicating full adherence). 
Hereafter, the individual SMA adherence score is refer-
red to as the SMA adherence level.

To analyse the SMA content within groups based on 
adherence, the SMA adherence level was dichotomi-
zed into high and low adherence. The high adherence 
group was defined as a SMA adherence level of ≥66% 
(i.e. two-thirds completion of the potential maximum 
adherence score).

Statistical analyses. Descriptive analyses were perfor-
med to report the background variables and function and 
health outcomes, and the frequency counts for reported 
SMA content. Between-group differences were explored 
regarding background variables for the participants vs 
non-participants at T5, and regarding SMA content for 
the high vs low adherence groups.

A linear mixed model approach with repeated measures 
(LMMRM) was used to assess change in the function and 
health outcomes based on sum scores throughout the reha-
bilitation trajectory. The LMMRM was also used to assess 
the association between self-reported SMA adherence 
level and change in the function and health outcomes.
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Each function and health outcome from the MSD 
rehabilitation core set was used as a dependent variable 
in separate models. For each outcome, its values at 
T2, T3, T4, and T5 were treated as responses, and the 
fixed effects were its baseline value (T1), the individual 
SMA adherence score, the number of SMAs per study 
participant, receipt of follow-up care 12 months after 
rehabilitation, and a variable capturing the elapsed time 
since study start. To account for rehabilitation centre 
level clustering, the rehabilitation centre was included in 
the models as a random effect. In addition, age and sex 
were forced into the models. The models were checked 
for multicollinearity and interacting variables.

All statistical analyses were performed using IBM 
Corp. Released 2020. IBM SPSS Statistics for Win-
dows, Version 27.0. Armonk, NY: IBM Corp. The 
statistical significance level was set at 0.05 for compa-
ring T5 responders with T5 non-responders. To control 
for multiple comparisons for the function and health 
outcomes the statistical level was set at 0.01.

RESULTS

A total of 523 participants completed the questionnaires 
at T1, of whom 436 (83%) completed the assessments at 
T2, 395 (76%) at T3, 366 (70%) at T4, and 354 (68%) 
at T5. The participants were mostly female (81%), had 
a mean (standard deviation; SD) age of 50.3 (11.3) 
years, and a mean (SD) disease duration of 11 (11.7) 
years. Beyond their primary RMD diagnosis, 72% had 
1 or more additional diagnoses. Almost half (46%) were 
employed part- or full-time. Participants were most fre-
quently referred to multidisciplinary rehabilitation due 
to inflammatory rheumatic disease (50%), or chronic 
widespread pain (fibromyalgia) (29%). Table I shows 
the participants’ background variables.

At T2, 434 (99%) of the participants who completed 
the T2 assessments had registered at least 1 planned 
SMA, 405 (93%) reported a minimum of 3 planned 
SMAs, and approximately 307 (59%) reported 4 plan-
ned SMAs, and 225 (43%) 5 planned SMAs. Compared 
with responders at T5, the non-responders at T5 were 
significantly younger (p ≤ 0.001), were more frequently 
smokers (p = 0.003), had higher BMI (p = 0.03), had 
shorter disease duration (p = 0.04), and were less fre-
quently physically active (p = 0.02) and less frequently 
participating in social activities (p = 0.01).

Harman’s approach with a single factor score to test 
for common-methods bias revealed a total variance of 
28.2%, explained by the instruments in the MSD core set.

Content of the self-management activities
Linked ICF codes. Overall, 1,805 SMAs were identi-
fied at T2, which were linked to 2,590 separate ICF co-

des, comprising 46 distinctive ICF categories. Twelve 
categories were more frequently linked than the others, 
which represented 2,250 (87%) of the 2,590 separate 
ICF codes. These categories comprised the following 
ICF third-level categories: “Looking after one’s health” 
(d570; 32.6% ICF codes linked to this ICF category 
at discharge), “Carrying out daily routine” (d230; 
23.3%), “Walking” (d450; 14.7%), “Moving around” 
(d455; 13.6%), “Health services, systems and poli-
cies” (e580; 10.3%), “Recreation and leisure” (d920; 
8.3%), “Personal factors” (pf; 5.7%), “Undertaking a 
simple task” (d210; 5.1%), “Informal social relation-
ships” (d750; 4.7%), “Sleep functions” (b134; 3.8%),  
“Remunerative employment” (d850; 3.2%), and “Lear-
ning and applying new knowledge” (d199; 2.7%).  
Fig. 1 shows the distribution of the 12 most frequent 
ICF categories in coded self-management activities. 
Table II shows detailed descriptions of the 12 ICF cate-
gories and self-management activities, with examples.

Content descriptions. “Enhance physical health 
and general well-being” was a SMA topic put 

Table I. Baseline characteristics of 523 patients with rheumatic and 
musculoskeletal diseases undergoing rehabilitation in specialized 
healthcare

Characteristics

Demographic and disease variables
 Age, years, mean (SD) 50.3 (11.3)
 Sex, female, n (%) 422 (80.7)
 Body mass index, kg/m2, mean (SD) 29.4 (8.7)
 Comorbidity, yes, n (%) 375 (71.7)
 Duration of disease, years, mean (SD) 10.9 (11.7)
 Education level >12 years, n (%) 421 (80.5)
 Employed, yes/have a work relation, n (%) 240 (45.9)
 Referral diagnosis, n (%)
  Inflammatory rheumatic disease (SpA, PsA, RA) 263 (50.3)
  Osteoarthritis 36 (6.9)
  Connective tissue disease 22 (4.2)
  Fracture with need for rehabilitation 2 (0.4)
  Chronic widespread pain (fibromyalgia) 152 (29.0)
  Chronic low back pain 34 (6.5)
  Chronic neck and shoulder pain 9 (1.7)
  Osteoporosis 2 (0.4)
  Postoperative rehabilitation 3 (0.6)
 Physical activity on a regular basis, yes, n (%) 345 (66.0)
  Social activities and hobbies on a regular basis, yes, n (%) 370 (70.7)
  Health and function variables from the core set of outcome  
measures for rehabilitation in musculoskeletal diseases  
[instrument] 

  Fatigue [NRS: 0–10, 0=no fatigue], mean (SD) 5.8 (1.9)
  Pain [NRS: 0–10, 0=no pain], mean (SD) 6.2 (2.6)
  Physical function [30-s sit-to-stand test], mean (SD) 13.1 (5.2)
    Mental health [Hopkins Symptom Checklist (SCL-5), 0–4, 

0=no symptoms], mean (SD)
1.2 (0.9)

   Activities of daily living [Hannover Functional 
Questionnaire, 0–24, 0=best function], mean (SD)

10.2 (4.6)

   Motivation for goal attainment [Patient Specific Functional 
Scale, NRS: 0–10, 0=no motivation], mean (SD)

7.9 (2.0)

   Health-related quality of life [EQ-5D, Rating of 
Experienced Health Status on a Visual Analogue Scale: 
0–100, 100=best status], mean (SD)

48.3 (17.4)

   Social participation [COOP/WONCA, Sub-score social 
activities, 1–5, 1=best participation], mean (SD)

2.8 (1.2)

   Coping [Effective Musculoskeletal Consumer Scale  
(EC-17), 0–100, 100=best coping], mean (SD)

63.1 (14.8)

Missing data ranged from 0.0–9.4% (for body mass index only).
SpA: spondyloarthritis; PsA: psoriatic arthritis; RA: rheumatoid arthritis; 
NRS: numerical rating scale; SD: standard deviation. 

J Rehabil Med 55, 2023

https://medicaljournalssweden.se/index.php/jrm/index


JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

Self-management activities and outcomes in patients with rheumatic and musculoskeletal diseases p. 5 of 10

forward in a large proportion of the self-management 
activities (d450, d455, and d570), which involved 
eating a balanced and healthy diet, weight loss, avoi-
ding smoking, and staying in good physical condi-
tion by sustaining an appropriate level of physical 
activity. “Looking after one’s health” (d570) was the 
most frequently used single code, and such content 
involved descriptions of various types of physical 
exercise, often with the aim of maintaining or impro-
ving physical fitness. The SMAs focusing on “eve-
ryday routines and activity pacing” (d210 and d230) 
involved organizing and scheduling time; pacing 
task performance; and planning, carrying out, and 
completing a task. These SMAs were also frequently 
expressed as aiming to find balance between rest and 
activity, and to develop and sustain routines. SMAs 
expressing wishes to “utilize new knowledge regar-
ding own health” (d199 and e580) addressed content 
relating to promoting a healthy lifestyle by utilizing 
health services, such as a physiotherapy, community 
healthy life centres, and others. These SMAs also 
related to the active use of knowledge acquired 
during the rehabilitation stay, both general and more 
specifically about disease management; for example, 
to continue with routines or fitness programmes 
acquired and initiated at the rehabilitation stay. 
SMAs addressing social participation and leisure 
(d750 and d920) comprised wishes to attend acti-
vities for enjoyment or recreation, most frequently 
to engage in and prioritize social events and rela-
tionships. SMAs focusing on acceptance and mental 
health with regards to living with a chronic condi-
tion (pf) involved taking care of one’s own needs,  

setting limits, framing oneself in relation to demands 
from self and others, and accepting one’s chronic 
condition and situation. The SMAs focusing on rest 
and recovery (b134) concerned sleep functions, 
and prioritizing time for rest and recovery after 
activities of daily living and stressful engagements, 
most commonly with the aim of gaining energy and 
vitality to continue with everyday life. SMAs related 
to work relations (d850) concerned engaging in all  
aspects of employment participation, including con-
tinuing to work full-time, reducing time at work for a 
while, or starting to work after a period of sick leave. 

Adherence to the self-management activities
Overall adherence. Overall, 2,156 separate ICF codes 
comprised the SMAs with self-reported adherence 
within the 12 most frequently linked ICF categories. 
A total of 1,091 (51%) ICF codes were dichotomized 
into the high adherence group, and 1,065 (49%) into 
the low adherence group. 

Content of self-management activities with high and 
low adherence. SMAs in the high adherence group most 
frequently addressed attendance of recreation activities 
(d920) or promoting a healthy lifestyle by utilizing 
health services (e580). The SMAs in the low adhe-
rence group were most frequently related to structure 
and daily life routines (d230), low intensity activities 
(d450), focusing on acceptance and mental health (pf), 
or applying acquired knowledge and coping strategies 
(d199). Fig. 2 shows the percentage distribution of the 
most frequently used ICF categories in SMAs with high 
vs low adherence.

Fig. 1. Self-management activities (SMAs) (n=1,805) reported by 434 patients with rheumatic and musculoskeletal diseases undergoing rehabilitation 
in specialized healthcare, and linked to the World Health Organization (WHO) International Classification of Function, Disability and Health (ICF) 
coding system (28). 
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Change in function and health outcomes
Results of the LMMRM analyses revealed significant 
improvements in the sum scores for all function and 
health outcomes throughout the rehabilitation trajectory, 
except for mental health (Table III). These significant 
improvements were observed between T1 as reference 
and the other measurement time-points separately (at T2, 

T3, T4, and T5). For all function and health outcomes, 
the largest significant improvement in sum score occur-
red between T1 and T2, with the exception of physical 
function, which showed the greatest improvement 
between T1 and T5 (β (95% CI): 5.09 (4.54, 5.64)). 
Table III shows sum scores for each function and health 
outcome, and the changes over time compared with T1.

Table II. Content of self-management activities (SMAs) (n=1,805) reported by 434 patients with rheumatic and musculoskeletal diseases 
undergoing rehabilitation in specialized healthcare, and linked to the World Health Organization (WHO) International Classification of 
Function, Disability and Health (ICF) coding system (28)

Name of ICF category
ICF  
category

Linked activities 
to the specific 
ICF codes, n Description of ICF category Examples of registered plans for SMAs

“Sleep functions” (Body 
Functions – Mental 
Functions – Global Mental 
Functions) 

b134 69 “General mental functions of periodic, 
reversible and selective physical and mental 
disengagement from one’s immediate 
environment accompanied by characteristic 
physiological changes” (40).

“Get 6 hours of sleep every night”, “Sleep 
through the whole night”, “Rest some time 
during the day”, “Rest more”

“Learning and applying 
new knowledge, 
unspecified” (Activities 
and Participation) 

d199 49 Not classified or described in detail in 
ICF (40).

“Follow the time schedule I have made at 
the rehabilitation centre”, “Continue to do 
the exercises I got from the physiotherapist”, 
“Actively use the information and knowledge 
I have gotten about my diagnosis”

“Undertaking a simple 
task” (Activities and 
Participation – General 
tasks and demands) 

d210 92 “Carrying out simple or complex and 
coordinated actions related to the mental 
and physical components of a single task, 
such as initiating a task, organizing time …, 
pacing task performance, and carrying out, 
completing, and sustaining a task” (40).

“Find balance between rest and activity”, 
“Take breaks between activities”, “Reduce the 
work load”

“Carrying out daily 
routine” (Activities and 
Participation – General 
tasks and demands) 

d230 420 “Carrying out simple or complex and 
coordinated actions in order to plan, manage 
and complete the requirements of day-to-
day procedures or duties, such as budgeting 
time and making plans for separate activities 
throughout the day” (40).

“Start up with a time schedule at home”, 
“Plan my days better”, “Be active on a regular 
basis”

“Walking” (Activities and 
Participation – Mobility – 
Walking and Moving) 

d450 265 “Moving along a surface on foot, step by step 
…, such as when strolling, sauntering, walking 
forwards, backwards, or sideways” (40).

“Take walks 3 times per week”, “Walk with 
my dog every day”, “Walk to the supermarket 
instead of driving”

“Moving around” 
(Activities and 
Participation – Mobility – 
Walking and Moving) 

d455 246 “Moving the whole body from one place to 
another by means other than walking, such as 
climbing over a rock or running down a street, 
skipping, scampering, jumping, somersaulting 
or running around obstacles” (40).

“Go swimming”, “Go dancing”, “Do interval 
training outdoors”, “Do hiking in the 
mountains”

“Looking after one’s 
health” (maintaining diet 
and fitness, and one’s 
health) (Activities and 
Participation – Self-care) 

d570 588 “Ensuring physical comfort, health and 
physical and mental well-being, such as 
by maintaining a balanced diet, and an 
appropriate level of physical activity, …” (40).

“Eat healthy and regular meals to lose 
weight”, “Quit smoking”, “Do fitness”, “Start 
up at a Community-based Healthy-Life 
Centre”, “Go to my physiotherapist again”

“Informal social 
relationships” (Activities 
and Participation 
– Interpersonal 
Interactions and 
Relationships) 

d750 84 “Entering into relationships with others, such 
as casual relationships with people living in 
the same community or residence, or with co-
workers, students, playmates or people with 
similar backgrounds or professions” (40).

“Be social more often”, “Meet friends at the 
café”, “Attend dinner parties”

“Recreation and 
leisure” (Activities 
and Participation – 
Community, social and 
civic life)

d920 91 “Engaging in any form of play, recreational or 
leisure activity, such as informal or organized 
play and sports, programmes of physical 
fitness, relaxation, amusement or diversion, 
going to art galleries, museums, cinemas 
or theatres; engaging in crafts or hobbies, 
reading for enjoyment, playing musical 
instruments; sightseeing, tourism and 
travelling for pleasure” (40).

“Water aerobics 2 times a week”, “Attend 
Zumba classes”, “Attend football practices”

“Remunerative 
employment” (Activities 
and Participation – Major 
life areas – Work and 
Employment) 

d850 57 “Engaging in all aspects of work, .., for 
payment, as an employee, full or part time, or 
self-employed, such as seeking employment 
and getting a job, doing the required tasks of 
the job, attending work on time as required, 
…” (40).

“Continue to work 100% in my job”. “Start 
up working again”. “Reduced time at work for 
a while”.

“Health services, 
systems and policies” 
(Environmental Factors 
– Service, Systems and 
Policies) 

e580 186 “Services, systems and policies for preventing 
and treating health problems, providing 
medical rehabilitation and promoting a 
healthy lifestyle” (40).

“Start up at the local Community-
based Healthy-Life Centre”. “Go to my 
physiotherapist again”. ‘Make an appointment 
with my primary physician”. “Contact the 
Norwegian Labour and Welfare Service”.

“Personal factors” pf 103 Is not classified or described in detail in 
ICF (40).

“Say ‘no’ when I don’t have the energy”. “Listen 
to what my body tells me”. “Take care of myself 
and my needs”. “Set limits and frame myself”. 
“Accept the situation I am in right now”.
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Associations between SMA adherence level and 
changes in the function and health outcomes 
SMA adherence level was significantly associated 
with the improvements in sum score in all function 
and health outcomes, except for mental health 

(−0.002 (−0.003, 0.000)) and activities of daily 
living (−0.01 (−0.02, 0.003)) (Table IV). Table IV 
shows the associations between SMA adherence 
level and the improvements over time in each fun-
ction and health outcome.

Fig. 2. Self-management activities (SMAs) (n=1,805) reported by 434 patients with rheumatic and musculoskeletal diseases undergoing rehabilitation 
in specialized healthcare, and linked to the World Health Organization (WHO) International Classification of Function, Disability and Health (ICF) 
coding system (28). The SMAs were dichotomized into groups of high and low adherence in the year after rehabilitation. 

60

55

50

45

40

35
Sleep

Func�ons
(b134)

Learning
and

Applying
new knowledge

(b134)

N
um

be
r o

f I
CF

 c
od

ed
 se

lf-
m

an
ag

em
en

t a
c�

vi
�e

s
w

ith
in

 g
ro

up
s o

f h
ig

h 
an

d 
lo

w
 a

dh
er

en
ce

Content of self-management ac�vi�es within groups of high and low adherence coded with ICF

Undertaking
a Smile

Task
(b134)

Carrying
out Daily
Rou�ne
(d230)

Walking
(d230)

Moving 
Around
(d455)

Looking
A�er
Ones
Heath
(d570)

Informal
Social

Rela�onships
(d750)

Recrea�on
Leisure
(d920)

Remunera�ve
Employment

(d920)

Health
Services,
Systems

and
Policies
(e580)

Personal
Factors

(pf)

52

48

44

56

54

46

50
50

48

52

48

52
51

49

51

49

54

46

44

56 55

45

47

53

Table III. Change over time in the function and health outcomes in the musculoskeletal disease rehabilitation core set (19) described 
as sum scores for each instrument

Function and health outcome 
[instrument]

Change over time (with T1 as reference value)

T2 T3 T4 T5

Fatigue 
[NRS: Fatigue, 0–10, 0=no fatigue] (20)

β (95% CI) 
p-value

−1.37 (−1.61, −1.13)
<0.001

−0.44 (−0.69, −0.19)
<0.001

−0.28 (−0.54, −0.028)
0.03

−0.46 (−0.72, −0.20)
<0.001

Pain 
[NRS: Pain, 0–10, 0=no pain] (20)

β (95% CI) 
p-value

−0.86 (−1.06, −0.66) −0.29 (−0.50, −0.09) −0.31 (−0.52, −0.10) −0.37 (−0.58, −0.15)
<0.001 0.005 0.003 <0.001

Physical function 
[30-second sit-to-stand test] (21)

β (95% CI)
p-value

3.44 (2.92, 3.99)
<0.001

4.47 (3.93, 5.00)
<0.001

4.82 (4.27, 5.37)
<0.001

5.09 (4.54, 5.64)
<0.001

Mental health 
[Hopkins Symptom Checklist (SCL-5), 
0–4, 0=no symptoms] (22)

β (95% CI)
p-value

−0.26 (−0.32, −0.20)
<0.001

−0.09 (−0.15, −0.02)
0.01

−0.05 (−0.12, 0.01)
0.10

−0.04 (−0.11, 0.03)
0.24

Activities of daily living
[Hannover Functional Questionnaire, 
0–24, 0=best function] (23)

β (95% CI)
p-value

−1.60 (−1.93, −1.26)
<0.001

−0.65 (−0.99, −0.30)
<0.001

−0.51 (−0.86, −0.15)
0.01

−0.68 (−1.04, −0.32)
<0.001

Goal attainment 
[Patient Specific Functional Scale (PSFS), 
NRS: 0–10, 0=no goal attainment] (24)

β (95% CI) 1.84 (1.65, 2.02) 1.38 (1.19, 1.57) 1.39 (1.19, 1.58) 1.41 (1.22, 1.61)
p-value <0.001 <0.001 <0.001 <0.001

Health-related quality of life 
[EQ-5D, Rating of Experienced Health 
Status on a visual analogue scale: 
0–100, 100=best status] (25)

β (95% CI)
p-value

10.74 (8.70, 12.78)
<0.001

4.20 (2.12, 6.29)
<0.001

3.40 (1.28, 5.52)
0.002

6.37 (4.20, 8.54)
<0.001

Social participation
[COOP/WONCA, Sub-score social activities, 
1–5, 1=best participation] (26)

β (95% CI) −0.47 (−0.58, −0.35) −0.28 (−0.39, −0.16) −0.23 (−0.34, −0.11) −0.27 (−0.38, −0.15
p-value <0.001 <0.001 <0.001 <0.001

Coping 
[Effective Musculoskeletal Consumer 
Scale (EC-17), 0–100, 100=best coping 
skills] (27)

β (95% CI) 3.73 (2.75, 4.72) 3.15 (2.13, 4.16) 2.73 (1.69, 3.76) 2.84 (1.80, 3.89)
p-value <0.001 <0.001 <0.001 <0.001

NRS: numerical rating scale; 95% CI: 95% confidence interval.  
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DISCUSSION

This study is one of few to explore the content of self-
management activities among individuals with RMDs, 
and how adherence to self-management strategies is 
associated with changes in function and health outcomes 
throughout the rehabilitation trajectory. One key finding 
is that SMA adherence was significantly associated with 
improvements in all function and health outcomes after 
rehabilitation, except for mental health and activities of 
daily living. The results also showed that SMAs were 
most often focused on enhanced physical health and 
general well-being, and managing everyday routines, 
and seldom prioritized work participation. In addition, 
we more commonly found high adherence to activities 
involving attendance of recreational activities or pro-
moting a healthy lifestyle by utilizing health services, 
while we more commonly observed low adherence to 
activities addressing structure and daily life routines, 
focusing on acceptance and mental health, or applying 
acquired knowledge and coping strategies. 

For most outcomes, the largest improvement occurred 
during the rehabilitation stay. During the year following 
rehabilitation, higher SMA adherence was significantly 
associated with improvements, suggesting that SMA 
adherence is a key component for maintaining health 
and function over time. This finding is in line with results 
from a recent systematic review, showing that non-adhe-
rence is associated with poor health outcomes in patients 

with RMDs (17). The same review concluded that the 
reasons for non-adherence are complex and depend on 
social-, healthcare-, and therapy-related factors, as well 
as disease characteristics (17). Based on these findings, 
barriers and facilitators for adherence, including people 
who can support the patient in performing SMAs after 
discharge, should be identified and incorporated in plans 
for the post-rehabilitation period. 

SMAs focused on structure and daily life routines 
were frequently prioritized by study participants, but 
were challenging to adhere to at home. In addition, in a 
publication on the same study sample, having structures 
and routines was a significant participant characteristic 
associated with adherence to self-management strategies 
after rehabilitation (16). In a recent qualitative study, 
participants with RMDs experienced the rehabilitation 
setting as valuable because they could fully focus on 
themselves and self-care. At the same time, the inter-
ventions were implemented outside of the home setting 
and away from activities of daily living and chores, such 
that it was challenging to transfer learning from the reha-
bilitation stay to everyday life (32). Correspondingly, 
in the current study, the improvements in activities of 
daily living seen over time were not associated with 
SMA adherence at home. The clinical implications of 
this finding may be that carrying out everyday activities 
and routines should receive more attention during the 
rehabilitation stay, and should be incorporated in plan-
ned follow-up care and in the patient’s home setting. As 
such, the current findings show a need to address the 
distribution of healthcare professionals in the multidis-
ciplinary team and to involve healthcare professional 
expertise in managing activities of daily living; for 
example, by including occupational therapists (OTs).

Improvement in mental health was neither maintained 
after rehabilitation, nor associated with SMA adherence 
in the current study. From a biopsychosocial perspective, 
successful management of living with a chronic condi-
tion requires a combined focus on physiological, emo-
tional, behavioural, psychological, and cognitive aspects 
(5). Internationally, political strategies and recommenda-
tions have increasingly emphasized mental health and a 
biopsychosocial approach; however, it seems that current 
rehabilitation for people with RMDs often focuses on the 
physical aspects of living with a chronic condition. For 
example, the most common long-term goal put forward 
by patients with RMDs is to improve physical function 
(33, 34), and physical function was the single outcome 
in the current study that showed improvement throug-
hout the rehabilitation trajectory. To properly address a 
biopsychosocial approach in rehabilitation for patients 
with RMDs, screening for mental health challenges 
should be part of the initial assessment and addressed 
as a potential barrier in planning for self-management 
strategies. Therefore, the multidisciplinary team should 

Table IV. Associations between self-management activities (SMA) 
adherence level and the improvements over time in each function 
and health outcome in the musculoskeletal disease rehabilitation 
core set (19)

Function and health outcome 
[instrument]

Associations

β (95% CI) p-value

Fatigue
[NRS: Fatigue, 0–10, 0 = no fatigue] (20)

−0.01 (−0.02, −0.003) 0.005

Pain
[NRS: Pain, 0–10, 0 = no pain] (20)

−0.002 (−0.014, 
−0.004)

< 0.001

Physical function
[30-second sit-to-stand test] (21)

0.03 (0.01, 0.04) 0.002

Mental health
[Hopkins Symptom Checklist (SCL-5), 
0–4, 0 = no symptoms] (22)

−0.002 (−0.003, 0.000) 0.08

Activities of daily living
[Hannover Functional Questionnaire, 
0–24, 0 = best function] (23)

−0.01 (−0.02, 0.003) 0.31

Goal attainment
[Patient Specific Functional Scale (PSFS), 
NRS: 0–10, 0 = no goal attainment] (24)

0.01 (0.006, 0.020) < 0.001

Health-related quality of life
[EQ-5D, Rating of Experienced Health 
Status on a Visual Analogue Scale: 
0–100, 100 = best status] (25)

0.06 (0.01, 0.11) 0.02

Social participation
[COOP/WONCA, Sub-score social 
activities, 1–5, 1 = best participation] (26)

−0.01 (−0.01, −0.002) < 0.001

Coping
[Effective Musculoskeletal Consumer 
Scale (EC-17), 0–100, 100 = best coping 
skills] (27)

0.05 (0.02, 0.08) < 0.001

EQ-5D: EuroQol 5 dimensions; NRS: numerical rating scale; 95% CI: 95% 
confidence interval. 
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have knowledge and specialized competence in mental 
health, such as by including psychologists or psychiatric 
nurses, which should be available both during rehabilita-
tion and in primary healthcare.

Evidence supports a positive relationship between 
work and health status (35, 36), and people with RMDs 
have identified the ability to maintain employment and 
to be productive at work as a priority (37). Therefore, 
it is somewhat surprising that SMAs focused on work 
participation were seldom prioritized, even though 
nearly half of the participants in the current study were 
employed. This may have the consequence that people 
of working age will permanently fall out of working life. 
Improvement in clinical rehabilitation practices should 
include routinely addressing participation in healthy and 
sustainable paid work, as part of the initial rehabilita-
tion conversation, when patients are of working age or 
employed. In addition, during rehabilitation, a dialogue 
should be arranged with the patient’s employer to dis-
cuss work barriers and promotors.

A strength of this study is that it included a relatively 
large sample size, together with a wide selection of RMD 
diagnoses and specialized rehabilitation programmes 
introduced to participants across Norway. Thus, the 
findings are generalizable to a Norwegian rehabilitation 
context and to rehabilitation structures that do not sig-
nificantly differ from the Norwegian healthcare system. 
Another strength is the use of the ICF as a framework to 
analyse the content of SMAs reported by patients with 
RMD, as this tool has been validated for describing and 
comparing health information (29, 38). A limitation is 
that the method for calculating SMA adherence level 
was designed for the current study and has not yet been 
validated elsewhere. However, no reference tool for 
measuring adherence has been developed previously 
(39). A possible limitation of the method is that it did 
not consider, for example, how participants’ scoring of 
1 SMA with high adherence was valued compared with 
several SMAs scored with low adherence. This may 
have created a potential source of bias in the calcula-
tion of participants’ SMA adherence level. Nonetheless, 
this method of calculating adherence can inform the 
development of a standard approach to evaluate patient 
adherence to self-management in rehabilitation. As a 
consequence of the statistical differences in T5 respon-
ders and T5 non-responders in the current study, more 
vulnerable and burdened individuals may have been lost 
to follow-up. As such, the current findings may potenti-
ally have under-reported outcomes for individuals less 
able to adjust to healthy behaviour by adhering to their 
SMAs, suggesting that the need for rehabilitation and 
follow-up care may be larger than determined here.

In conclusion, adherence to SMAs appears to be a key 
component for maintaining health and function over 
time in individuals with RMDs. There remains a need 

for greater focus on mental health challenges and work 
participation, and increased awareness and support of 
these issues during complex rehabilitation. In addition, 
it seems important to provide support for creating struc-
ture and setting everyday routines at home, in order to 
maintain health and function over time.
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