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Introduction  

Background and rational {7} 

Inflammatory arthritis (IA) (in this trial covering rheumatoid arthritis (RA), psoriatic arthritis (PsA), and axial 

spondyloarthritis (axSpA)) constitutes a group of acute and chronic joint diseases characterized by joint pain, 

swelling, and tenderness caused by underlying inflammation [1–3].  IA affects more than 2% of the 

population, with considerable variation worldwide [1–3], and can occur at any age and in both sexes. The 

etiology of IA is incompletely understood, but it involves both genetic and lifestyle factors [1,4,5]. IA mainly 

presents with joint inflammation, causing leading to pain and stiffness, but can also affect other connective 

tissues [2,3,6]. If treated insufficiently, these diseases may progress with functional decline, irreversible joint 

damage, development of various comorbidities, and increased mortality [7,8]. Pharmacological treatment 

with disease-modifying anti-rheumatic drugs (DMARDs) early after diagnosis improves short- and long-term 

outcomes [9,10]. Approximately 60% of patients with RA achieve long-term disease remission [11,12], but 

even in remission, some patients with IA will experience symptoms, and due to the fluctuating nature of the 

arthritis, symptoms will come and go throughout life with varying intensity [10,13–15]. Thus, after more than 

two decades of progress in the pharmacological treatment, some aspects of having IA remain less well 

managed: patients with IA still confront physiological and psychological distress, impacting daily activities, 

and overall quality of life (QoL) at disease onset, but also later in the disease course, and even when clinical 

remission is achieved [15,16]. 

Patients newly diagnosed with IA are particularly challenged and vulnerable. They are about to begin a life 

with IA that may involve regular blood tests, lifelong pharmacological treatment, side-effects to treatment, 

symptoms such as pain, fatigue, sleep disturbances, and increased risk of developing co-morbidities such as 

depression, cardiovascular disease, diabetes, and osteoporosis [7]. Experiencing altered body image, and 

changes in the family, work, and social life is common [17–23]. Therefore, a crucial but often insufficient 

aspect of caring for patients with IA is empowering them to gain a thorough understanding of their condition 

and develop their capacity to effectively manage the practical, physical, and psychological effects of the 

disease [24]. Several studies have shown that newly diagnosed patients require regular consultations and 

support from health professionals (HPs) to deal with physical, emotional and social consequences of the 

arthritis [17–23]. In addition, they have a wide range of educational needs, such as knowledge and 

management of the arthritis, and lifestyle recommendations. Previous research suggests that increased self-

management - defined as the individual's ability to manage symptoms, treatments, physical and psychosocial 

consequences, and lifestyle changes inherent in living with a chronic condition [25], - can improve the QoL life 

in patients with chronic illness [26–30]. 
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Self-management in rheumatology has been applied across multiple clinical contexts, including symptom 

pacing for pain and fatigue; adherence to exercise and physical activity; medication adherence and shared 

decision‑making within treat‑to‑target care; and navigation of multidisciplinary services. Program formats 

range from brief nurse‑led education to structured group programs that integrate problem‑solving, 

goal‑setting, and action planning, with demonstrated benefits in patient‑reported outcomes and health 

service use [31,32]. 

As per recommendations from EULAR (European Alliance of Associations for Rheumatology) (10), self-

management should be included in daily rheumatology care to support patients to become active partners in 

handling the disease [24]. This should include patient education and e.g., key self-management approaches 

such as problem-solving, goal-setting and action planning. However, when reviewing the numerous 

systematic reviews of arthritis-specific self-management interventions [33–37], we found it challenging to 

compare the included studies due to their heterogeneous study designs, program foci, and outcomes. 

Furthermore, despite the well-documented need for patient guidance following diagnosis [34], we found no 

IA-specific self-management interventions that have been systematically and specifically developed with a 

focus on newly diagnosed patients and subsequently tested in a Randomized Controlled Trial (RCT). 

NISMA is a systematically developed, theory‑informed self‑management program for adults newly diagnosed 

with IA, described in detail elsewhere [38]. Development of NISMA followed the Medical Research Council 

framework, [39,40] with feasibility and process evaluations subsequently undertaken (manuscripts 

submitted [41,42]. The present RCT evaluates the program’s efficacy compared with usual care. 

The hypothesis is that the adapted NISMA intervention will be superior to usual care in increasing self-

management skills and techniques and thereby improve symptoms among others. Therefore, the next step 

will be to test this hypothesis in a randomized NISMA trial. Further, if the intervention proves to be effective, 

we will conduct a cost-effectiveness analysis subsequently. 

 

Rationale  

Compared with usual care NISMA provides structured, individualized coaching with continuity from a 

dedicated nurse, explicit behavior‑change techniques (problem‑solving, goal‑setting, action planning), and 

optional peer‑supported group sessions. Grounded in Social Cognitive Theory (SCT) and informed by 

Acceptance and Commitment Therapy (ACT) questioning techniques, NISMA targets self‑efficacy, adaptive 

coping, and healthcare service navigation—mechanisms expected to improve heiQ domains and 

downstream clinical and psychosocial outcomes. 
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Objectives {8} 

The primary objective of this trial is to compare the short-term efficacy of the NISMA intervention and usual 

care, relative to usual care alone, on the HeiQ ’self-management skills and techniques’ domain in patients 

newly diagnosed with inflammatory arthritis, from baseline to 12 months from baseline (end of 

intervention).  

Our key secondary objectives are to compare the short-term efficacy of the NISMA intervention and usual 

care, relative to usual care on self-management skills, anxiety and depression, fatigue, pain self-efficacy, pain 

intensity, patient global assessment, medication adherence, quality of life, loneliness, and physical function 

from baseline to 12 months from baseline (end of the intervention).  

In the extension study we will explore the longer-term efficacy of the intervention relative to usual care on 

self-management skills, anxiety and depression, fatigue, pain self-efficacy, pain intensity, patient global 

assessment, medication adherence, quality of life, loneliness, and physical function at follow-up 24-months 

from baseline. 

 

Methods  

Trial design {9} 

The trial is designed as a pragmatic, investigator-initiated, multicenter randomized trial with a two-group 

parallel design in a superiority framework. Participants will be allocated in a 1:1 ratio; after providing 

informed consent and completing baseline assessments, they will be randomized to either the NISMA 

intervention (experimental group) or usual care (control group) with no protocolized added treatment. 

 

Setting 

Patients will be included from the following 3 centers: the Center for Rheumatology and Spine Diseases, 

Rigshospitalet University Hospital, Copenhagen, and the Department of Rheumatology and Spinal Diseases, 

Holbæk Hospital and Slagelse Hospital; all in Denmark. These three departments cover most of Zealand, 

which covers an area of 2.5 million residents. 
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Brief Intervention Description 

Comparators 

Both groups receive standard care, including scheduled consultations with a rheumatologist and access to 

nursing, physiotherapy, and occupational therapy services. Patients initiating disease-modifying 

antirheumatic drugs (DMARDs) receive an additional nurse consultation and a follow-up telephone call. 

Participants in the control group continue with usual self-management practices, whereas participants in the 

intervention group receive the NISMA intervention in addition to usual care. 

The NISMA Intervention (Experimental Group) 

The NISMA intervention is a 12-month, flexible self-management program designed to support patients with 

inflammatory arthritis. It is grounded in Social Cognitive Theory and incorporates techniques from 

Acceptance and Commitment Therapy (ACT), with an emphasis on problem-solving, goal-setting, and action 

planning. 

The intervention comprises: 

Individual sessions 

Three mandatory individual sessions delivered by a specially trained nurse: 

1. Medical management: understanding inflammatory arthritis and its treatment. 

2. Emotional management: addressing crisis reactions and supporting acceptance. 

3. Role management: adapting to changes in personal, social, and professional roles. 

The first session is conducted face-to-face, while subsequent sessions may be delivered online or by 

telephone. 

Optional group sessions 

Two optional group sessions, each lasting two hours and involving 5–8 participants. Sessions are co-

facilitated by a nurse and either a physiotherapist or an occupational therapist. Content focuses on symptom 

management, lifestyle adaptations, and peer support. 

Training and fidelity 

Healthcare professionals delivering the intervention receive training in ACT techniques, group facilitation, 

and use of a detailed intervention manual developed and reviewed by experts in rheumatology and self-

management. Intervention fidelity is supported through ongoing supervision led by a project manager and 

an ACT-trained psychologist. 
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Randomization and blinding {10} 

Randomization in a 1:1 ratio will be performed after the patient has signed informed consent and completed 

baseline assessments. A computerized random number generator algorithm obtained from the Sealed 

Envelope website [70] will be used to provide customized randomization tables.  Randomization will be 

stratified by site (3 centers) and type of inflammatory condition (3 diagnoses). To facilitate this,  the 

customized randomization tables will be uploaded for each site to Research Electronic Data Capture 

(REDCap) [71] allowing for stratification across three individual IA conditions. The REDCap randomization 

module will be used for allocation generation and to securely maintain the sequence until the intervention is 

assigned. 

The project manager will enroll participants at the individual sites and inform them whether they have been 

allocated to the intervention group or the control group (see Fig. 1 for participants flow through the trial). 

For participants randomized to the intervention group, the first individual session will be scheduled as soon 

as possible after allocation. Due to the nature of the intervention, it is not possible to blind participants or 

HPs to the allocated intervention. However, data analysis will be performed with blinding to group allocation. 

 

Sample size and power calculation {11} 

As no established thresholds exist for clinically relevant changes in heiQ domains, we refer to prior research 

[68,69]. I prior research in the skills acquisition domain, we found mean differences between groups ranging 

from 0.22 to 0.38. Therefore, we decided that a minimal important difference probably correspond to a 

target difference of 0.30 with a standard deviation (SD) of 0.55 for the heiQ ‘skill and technique acquisition’ 

domain (primary endpoint) from baseline to 12 months after baseline. To achieve a statistical power of 80% 

and a significance level set at an alpha of 0.05, our calculations indicated a need for 54 patients per group 

(i.e., enrolling 108 patients in the Intention to Treat Population (ITT)). Incorporating an anticipated dropout 

rate of 15% from our feasibility study [41], the sample size would correspond to 127. Consequently, we 

revised the necessary sample size to approximately 65 patients per group (i.e., 130 patients in the ITT 

population) to achieve a reasonable statistical power to identify a statistically significant difference between 

the intervention and control group (i.e., corresponding to a statistical power of 87% in the best-case 

scenario). 
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Framework {12} 

The trial is based on a two-sided superiority framework. The primary null hypothesis is that there is no 

immediate difference between the groups (H0: µ[I] = µ[C]) on change in the HeiQ ’self-management skill and 

techniques acquisition’ domain, from baseline to completion of the intervention (12 months from baseline). 

 

Statistical Interim analyses and stopping guidance {13a}  

As we do not expect any serious adverse events, no statistical interim analyses are planned on any of the 

outcomes and no guidelines for stopping the trial early are described. All participants will continue their 

usual care and will be monitored by the coordinating nurse throughout the intervention period to detect any 

unintended events. Specific attention will be towards covering any serious adverse events, and mortalities. 

 

Timing of outcome assessments and final analysis {14 and 15} 

Analysis of the primary outcome and key secondary outcomes will be conducted with data from baseline to 

end of intervention ( follow-up 12-month after baseline from the included participants and when data have 

been collected and are cleaned. The analyses of the primary outcome measure, key secondary outcome 

measures and secondary outcome measures will be conducted on data from 24-month follow-up for the 

included participants when they have been collected and cleaned. Last patient last visit is anticipated by 31st 

of March 2028. 

Outcomes are collected at three timepoints for each participant; at baseline, 12 and 24 months after 

baseline (Table 1). 

 

Table 1. Diagram of enrolment, interventions, and assessments – study period 0-12 (and 24 months) 

 Measurement 
 

Enrolment Baseline End of 
intervention 
(Primary 
endpoint) 

Extension 
study 

Time point  Before 
Baseline 

Week -2 to 0 12 months 
after 
baseline 

24 months 
after 
baseline 

Enrolment   

Eligibility criteria  X    

Informed consent  X    

Allocation   X   

Intervention  

NISMA-intervention   X X  
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Usual care   X X  

Assessments  

Outcomes 

Primary outcome 

Self-management skills and 
technique measured by 
HeiQ1  

HeiQ: Domain 6: Skill and technique acquisition  X X X 

Key secondary outcomes 

Self-management skills  HeiQ: Domain 1: Health-directed activities  X X X 

HeiQ:  Domain 2: Positive and active 
engagement in life 

 X X X 

HeiQ:  Domain 3. Emotional distress  X X X 

HeiQ: Domain 4: Self-monitoring and insight  X X X 

HeiQ:  Domain 5: Constructive attitudes and 
approaches 

 X X X 

HeiQ:  Domain 7: Social integration and support  X X X 

HeiQ:  Domain 8: Health service navigation  X X X 

Anxiety and depression HADS Anxiety   X X X 

HADS Depression   X X X 

Fatigue  
 

BRAF-NRS severity  X X X 

BRAF-NRS impact  X X X 

BRAF-NRS coping  X X X 

VAS-fatigue  X X X 

Pain self-efficacy  ASES-pain  X X X 

Pain intensity  VAS-pain  X X X 

Global assessment by  VAS-global  X X X 

Medication adherence  CQR-5-item scale  X X X 

Quality of life by  EQ5D-5L  X X X 

Loneliness by  Three-Item Loneliness Scale  X X X 

Physical function by  MD-HAQ  X X X 

Other Secondary outcomes  

Disease activity by 
condition 
 

DAS28 for RA  X X X 

BASDAI for axSpA  X X X 

DAPSA for PsA  X X X 

Acute phase reactant value  C-reactive protein  X X X 

Additional measures 

Age, sex, educational level, 
cohabitation, work status 

Questionnaire  X   

Diagnosis  Medical record  X   

Pharmacological treatment 
of arthritis (DMARDS) 

Medical record  X   

Use of pain medication Medical record  X   

Use of glucocorticoids  Medical record   X   

Co-morbidity* Medical record and Questionnaire  X   

Smoking Questionnaire  X   

Alcohol Questionnaire  X   

Hospital (trial site) Medical record  X   

*Diabetes, hypertension, myocardial infarction, chronic obstructive pulmonary disease, cancer, osteoarthritis, osteoporosis, asthma, depression, or 
anxiety.   
ASES (Arthritis Self-Efficacy Scale); axSpA (axial spondyloarthritis); BASDAI (Bath Ankylosing Spondylitis Disease Activity Index); BRAF-NRS (Bristol 
Rheumatoid Arthritis Fatigue Numerical Rating Scale); CQR-5 (Compliance Questionnaire Rheumatology, 5-item); DAS28 (Disease Activity Score in 28 
joints); DAPSA (Disease Activity in Psoriatic Arthritis); DMARDs (disease-modifying antirheumatic drugs); EQ5D-5L (EuroQol 5 Dimensions 5 Levels); 
HADS (Hospital Anxiety and Depression Scale); heiQ (Health Education Impact Questionnaire); MD-HAQ (Modified Health Assessment Questionnaire); 
PsA (psoriatic arthritis); RA (rheumatoid arthritis); VAS (visual analogue scale). 
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Confidence intervals and P values {16,17,18} 

All results from statistical analyses on the primary and key secondary endpoints will be accompanied by two-

sided 95% Confidence Intervals (95%CIs) and corresponding P values. Superiority is defined as p<0.05 for the 

primary endpoint. The 95%CIs will not be adjusted for multiplicity and should not be used in place of 

hypothesis testing. To account for multiplicity and preserve the overall type 1 error for the numerous 

secondary outcomes, a hierarchical (gatekeeping) strategy will be used (see below).  

 

Adherence and Protocol deviations {19} 

Adherence to the intervention is defined as participation in the 1) three individual sessions OR 2) two 

individual sessions and one group session.  Number of participants who adhered and did not adhere to the 

intervention will be summarized and reported.  

 

  

Analysis of populations {20} 

The treatment policy estimand quantifies the average treatment effect among all randomly assigned 

patients, irrespective of treatment adherence or initiation of rescue interventions, corresponding to the 

intention-to-treat (ITT) population. The ITT principle states that the effect of a treatment policy can be best 

assessed by evaluating on the basis of the intention to treat a participant (that is, the planned treatment 

regimen) rather than the actual treatment given (5, 6). The ITT population will be used to assess the 

superiority of NISMA versus control for the primary and secondary endpoints in a predefined hierarchical 

order. For the purpose of sensitivity analysis, the ITT analyses will be followed by per protocol analyses. In 

the intervention group protocol populations are defined as participants who have attended the three 

individual sessions or two individual sessions and one group session. 

 

Screening data {21} 

Number of patients screened for participation will be reported. This includes number of patients who were 

approached in the outpatient clinic and the number of patients who were shown the pop-up text in the 

DANBIO registry after completing the usual questionnaires, number who showed interest to hear more 

about the study (added their phone number), and were sent the participant information, number contacted, 
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number of contacted patients who did not meet the eligibility criteria, number of patients who met the 

eligibility criteria who declined and the number who accepted to participate.  

 

 

Eligibility criteria {22} 

Inclusion Criteria 

Patients will be included if they are adults aged 18 years or older with one of the following conditions: 

• Rheumatoid Arthritis (RA) with ICD-10 codes: M05.3, M05.9, M05.8, M06.9 diagnosed within the last 

6 months 

• Psoriatic Arthritis (PsA) with ICD-10 codes: M073.A, M073.B diagnosed within the last 6 months 

• Axial Spondyloarthritis (axSpA) with ICD-10 codes: M45.9, M46.1, M46.8, M46.9, diagnosed within 

the last 12 months, and has initiated biological treatment 

 

Patients with axSpA will have unique inclusion criteria due to NSAIDs being the first-line pharmacological 

treatment [43]. For those effectively treated with NSAIDs and exercise, treatment is transitioned to their 

general practitioner. Therefore, we only those who has initiated biological treatment will be included. 

Exclusion criteria 

Patients will be excluded if they: have insufficient language skills to discuss the topics in the intervention in 

Danish; are receiving chemo-therapy treatment for malignancies; are pregnant or have severe mental illness. 

 

Recruitment {23} 

Eligible patients will be identified either during visits to the outpatient clinic, where the healthcare 

professionals (HPs) will briefly inform them about the trial and provide written information, or through 

recruitment via the national Danish Rheumatology Database (DANBIO). If patients express interest, 

participant materials will be sent to them. The project manager will then contact the interested patients by 

phone to provide further details about the trial. After obtaining oral consent, written consent forms and a 

baseline questionnaire will be sent to the participant’s electronic mailbox (e-Boks) via REDCap or by postal 

mail if the patient does not use e-Boks. 
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The CONSORT trial profile diagram will include the number of individuals screened, deemed eligible, 

provided consent, randomized, assigned to their respective treatments, and those who withdraw or are lost 

to follow-up at each time point. 
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Withdrawal and follow-up {24} 

Participants may withdraw from the study at any time prior to data analysis. The number of withdrawals 

after consent, group allocation, baseline sociodemographic and disease characteristics, and the timing of 

withdrawal or loss to follow-up will be reported. We will attempt to follow up all randomized participants 

who discontinue the allocated treatment. The level of consent withdrawal will be documented and tabulated 

as one of the following categories: consent to continue both follow-up and data collection; consent to 

continue data collection only; or complete withdrawal, with no further follow-up or data collection. 

 

Baseline patient characteristics {25} 

Baseline characteristics (age, sex, educational level, cohabitation, work status, diagnosis, pharmacological 

treatment of arthritis, use of pain medication, use of glucocorticoids, co-morbidity, smoking, alcohol, 

hospital (trial site)) will be descriptively summarized. 

 

Analysis 

Outcomes {26} 

Self-management is a complex concept that primarily has been utilized in the research of patients with 

chronic diseases. There is no consensus on how to measure self-management in IA (or any other chronic 

disease) [47]. Early IA presents multidimensional challenges (symptoms, function, mental health, 

self‑efficacy, service navigation). The outcome set captures these domains while prioritizing a single primary 

endpoint (heiQ ‘skill and technique acquisition’). Key secondary endpoints follow a pre‑specified hierarchy 

based on feasibility results; interpretation will consider heterogeneity of scales. 
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Primary outcome and endpoint 

The primary outcome is self-management skills assessed with the heiQ “skill and technique acquisition” 

domain [48]. We consider the” self-management skill and technique acquisition” domain to best reflect the 

changes we aim to achieve through our intervention, and therefore it is considered our primary outcome. 

This domain captures knowledge-based skills and techniques used to manage disease-related symptoms and 

health problems. The heiQ comprises eight independent domains (health-directed activity; positive and 

active engagement in life; emotional wellbeing; self-monitoring and insight; constructive attitudes and 

approaches; skill and technique acquisition; social integration and support; health service navigation), each 

scored 1–4, where higher values reflect better self-management (note: emotional wellbeing is reverse-

scored). The heiQ demonstrates sound internal consistency, construct validity, and responsiveness across 

chronic-disease and rheumatology settings [49,50].  The primary endpoint is the between-group difference 

in least-squares means (LS-means) for the heiQ “skill and technique acquisition” score at 12 months from 

baseline, reported with two-sided 95% confidence intervals and p values (superiority defined as p<0.05). 

 

Key secondary outcomes and endpoints 

Secondary outcomes are the following PROMs: 

• Self-management skills measured by seven of the heiQ domains: health-directed activity; positive and 

active engagement in life; emotional wellbeing; self-monitoring and insight; constructive attitudes and 

approaches; social integration and support, and health service navigation [49,50].  The corresponding 

endpoints is the between-group difference in least squares means from the 6 heiQ domains after 12 

months. Endpoints in the extension study are the between-group difference in least squares means in 

heiQ domain 1, 2, 3, 4, 5, 6, 7, and 8 after 24 months. 

• Anxiety and depression measured by the Hospital Anxiety and Depression Scale (HADS), that has good 

reliability and factorial validity across medical populations, including rheumatology [51,52]. The 
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corresponding endpoint is the between-group difference in least squares means from HADS after 12 

months. Endpoint in the extension study is between group difference in HADS 24 months after baseline. 

• Fatigue measured by the Bristol Rheumatoid Arthritis Fatigue Numeric Rating Scale (BRAF-NRS), that is 

validated, including Danish versions, with good construct validity and responsiveness [53],  and VAS-

fatigue (0-100). The corresponding endpoint is the between-group difference in least squares means 

from VAS and BRAF-NRS after 12 months. Endpoint in the extension study is between group difference in 

VAS and BRAF-NRS 24 months after baseline. 

• Pain self-efficacy measured by the Arthritis specific Self-Efficacy measurement tool (ASES-pain). The 

scale has established internal consistency and predictive validity in arthritis [54,55]. The corresponding 

endpoint is the between-group difference in least squares means from ASES-pain after 12 months. 

Endpoint in the extension study is between group difference in ASES-pain 24 months after baseline. 

• Pain Intensity measured by VAS (0-100), a simple, reliable single-item measures with strong convergent 

validity in IA [56,57]The corresponding endpoint is the between-group difference in least squares means 

from VAS after 12 months. Endpoint in the extension study is between group difference in VAS 24 

months after baseline. 

• Patient global assessment measured by VAS-Global, which is validated within rheumatology [58]. The 

corresponding endpoint is the between-group difference in least squares means from VAS after 12 

months. Endpoint in the extension study is between group difference in VAS 24 months after baseline. 

• Medication adherence will be measured by the Compliance Questionnaire Rheumatology (CQR)-5-item 

scale, that has acceptable reliability and criterion validity for identifying non-adherence [59,60] The 

corresponding endpoint is the between-group difference in least squares means from CQR after 12 

months. Endpoint in the extension study is between group difference in CQR 24 months after baseline. 

• Health Related Quality of Life measured by European Quality of Life (EQ5D-5L), that has validity 

supported across rheumatic diseases; Danish value set applied [61,62]. The corresponding endpoint is 
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the between-group difference in least squares means from EQ5D-5L after 12 months. Endpoint in the 

extension study is between group difference in EQ5D-5L 24 months after baseline. 

• Loneliness will be measured by the Three Item Loneliness Scale, a short scale validated for measuring 

loneliness [63]. The corresponding endpoint is the between-group difference after 12 months. Endpoint 

in the extension study is between group difference 24 months after baseline. 

• Physical function measured by Modified Health Assessment Questionnaire (MD-HAQ) , is well-validated 

and responsive across rheumatology) [64]. The corresponding endpoint is the between-group difference 

in least squares means from MD-HAQ after 12 months. Endpoint in the extension study is between 

group difference in MD-HAQ 24 months after baseline. 

 

Other secondary outcomes and endpoints 

• Disease activity measured by the percentage improvement from baseline using various composite scores 

depending on the rheumatic diagnoses. For RA: Disease Activity Score in 28 joints (DAS28) [65], for 

axSpA: the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) [66], and for PsA: the Disease 

Activity index for Psoriatic Arthritis (DAPSA) [67].These indices have established reliability, construct 

validity, and responsiveness in their target populations, and are analyzed as between-group LS-means 

differences at 12 months; the extension study repeats these analyses at 24 months. 

 

All primary and secondary outcomes will be measured at baseline (t=0 months), 12 months after baseline.  

The extension study will report all outcomes, presenting the long-term effect and sustainability at 24 months 

from baseline. 

 

Analysis methods for primary and secondary outcomes {27} 

The primary study  
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Descriptive statistics for baseline characteristics will be reported in a Table 1 format; reported separately for 

each treatment group. These descriptive statistics will summarize the characteristics of participants at 

baseline, including demographic information and outcome variables relevant to the trial. Descriptive 

statistics and measures will be presented as means with standard deviations or medians with interquartile 

ranges depending on the empirical data distribution. Categorical variables will be presented as absolute 

counts and proportions (percentages). No statistical significance tests will be conducted for baseline 

characteristics. 

The primary endpoint will be based on the between-group difference in heiQ ‘skill and technique acquisition’ 

at 12 months, estimated as the difference between least squares means. In our main analyses, estimations 

of between-group differences for all continuous outcomes will be conducted after 12 months. The primary 

endpoint will be analyzed using analysis of covariance (ANCOVA), adjusting for baseline values, trial site, and 

IA diagnosis as covariates. 

The analyses of the secondary endpoints will be performed and interpreted in sequence until one of the 

analyses fails to show the statistically significant difference, or until all analyses have been completed at a 

statistical significance level of 0.05 (P<0.05). All analyses in the statistical hierarchy will be based on the 

treatment policy estimand (the primary estimand, i.e., the ITT principle), which quantify the average 

treatment effect regardless of adherence to treatment or initiation of rescue interventions between baseline 

and month 12. Key assumptions for statistical tests, including normality of residuals in ANCOVA, will be 

assessed using studentized residuals scattered against the predicted values, and other graphical methods 

(e.g., Q-Q plots, histograms). If assumptions are violated, alternative methods such as nonparametric tests 

(e.g., Wilcoxon rank-sum test) or transformation of variables will be considered.  

 

The extension study  

Given the availability of repeated measures in the extension study, missing data will be addressed implicitly 

using repeated-measures mixed-effects models. The primary and key secondary (continuous) outcomes will 

be analyzed using linear mixed-effects models (LMMs) with repeated measures, incorporating: Treatment 

group (2 levels: intervention, control), time (0, 12, and 24 months after baseline [3 levels]), group × time 

interaction, baseline values of the respective outcome as a covariate, and stratification factors:diagnosis (3 

levels) 

This approach ensures that all intergroup differences at each timepoint are adjusted for baseline levels, 

thereby minimizing random variation. Least squares means (LSMs) and their standard errors will be reported 
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for each group, with between-group differences presented as adjusted LSM differences with two-sided 95% 

CIs and P values. Superiority will be defined as P < 0.05. 

Methods in analysis to handle missing data {28} 

The main analyses will be based on the ITT population, i.e., including all randomized patients with a baseline 

measure available [57]. The ITT principle asserts the effect of a treatment policy (that is, the planned 

treatment regimen), rather than the actual treatment given (i.e., it is independent of treatment adherence) 

[9].  Accordingly, participants allocated to a treatment group (NISMA and Control, respectively) will be 

followed up, assessed, and analyzed as members of that group, irrespective of their adherence to the 

planned course of treatment (i.e., independent of withdrawals and cross-over phenomena). 

A multiple imputation approach will be used in which missing data are imputed from month 12 

measurements from participants in the same treatment group. A series of complete data sets will be 

generated and analyzed, and the results will be combined using the Rubin formula [58] to obtain overall 

estimates. For continuous outcomes, all between-group differences 95% CIs for continuous outcomes will be 

based on the least square means, adjusted for baseline levels and stratifying factors to minimize random 

variation [59].  

Continuous outcome measures will be analyzed using analysis of covariance, with randomized treatment, 

trial site, and type of IA diagnoses as factors, and baseline (pre-exposure) value as a covariate. Categorical 

end points will be analyzed using logistic regression, with the same factors and covariates.  

 

Methods for additional analyses (e.g., subgroup analyses) {29}  

This item does not apply as no additional analyses are planned.  

 

Adverse Event Reporting and Harms {30} 

This is a non-drug intervention trial incorporating educational elements, behavioral therapies, and self-

efficacy training strategies — all of which are standard components of routine clinical practice for many 

healthcare professionals (HPs). While the intervention is considered low risk, participants will be monitored 

throughout the 12-month period to identify any unintended events and ensure their safety. 

HPs delivering the intervention will continuously observe participants for potential adverse events during 

both individual and group sessions. Any adverse events reported by participants or observed by the HPs will 
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be documented. Serious adverse events (SAEs), defined as events resulting in hospitalization, significant 

disability, or life-threatening conditions, will be promptly reported to the Research Ethics Committee [60]. 

The number and percentage of participants who discontinue the trial, including those who withdraw 

specifically due to adverse events, will be recorded for each treatment arm. Additionally, the number and 

percentage of serious adverse events, deaths (if applicable), and the frequency of each type of adverse event 

will be presented for both groups. Given the exploratory nature of this reporting, no formal statistical testing 

will be conducted on adverse events. 

Although the intervention is non-pharmacological and designed to support participants, some adverse 

events may still occur. Potential adverse events include emotional distress, particularly when discussing 

sensitive topics such as crisis management and role adjustments. Some participants may experience 

increased anxiety or frustration, especially if they perceive slow progress or feel overwhelmed by goal-

setting and behavior changes. Group sessions could provoke social discomfort for those unaccustomed to 

sharing personal experiences in a group setting. Additionally, participants might experience fatigue or 

cognitive strain, especially when balancing the intervention with the demands of managing their condition. 

In rare cases, increased physical or emotional effort during self-management activities could temporarily 

worsen symptoms such as pain or fatigue. 

The intervention is designed to minimize these risks through a person-centered approach, ensuring that HPs 

— trained in Acceptance and Commitment Therapy (ACT) techniques — can provide appropriate emotional 

support and guide participants in managing their responses and setting realistic, achievable goals. 

 

Statistical software {31} 

All analyses will be executed using SAS Enterprise Guide version 8.3. 
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Table 1. Participant characteristics  

Outcome Intervention 
Group  

Control 
Group  

Total 
Population  

Demographics  
   

Age 
   

Female sex, N (%) 
   

Hospital (trial site)    

Cohabitant, N (%) 
   

On sick leave, N (%) 
   

School level above high school, N (%) 
   

Lifestyle     

Smoking  
Present, N (%) 
Previous or never, N (%) 

   

Alcohol, ≥10 units/week, N (%)    

Clinical variables     

Diagnoses 
RA 
axSpA 
PsA 

   

Pharmacological treatment of arthritis (DMARDs)    

Use of pain medication    

Use of glucocorticoids    

Co-morbidity*    

Primary Outcome    

Self-management skills and technique HeiQ¹  
                             Domain 6: Skill and technique acquisition  

   

Key Secondary Outcomes 
   

Self-management skills by HeiQ¹ 
Domain 1: Health-directed activities 
Domain 2: Positive and active engagement in life 
Domain 3: Emotional distress 
Domain 4: Self-monitoring and insight 
Domain 5: Constructive attitudes and approaches 
Domain 7: Social integration and support 
Domain 8: Health service navigation 

   

Medication adherence by CQR-5-item scale2    

Anxiety and depression by HADS3 

Anxiety  
Depression 

   

Fatigue by 
BRAF-NRS4 

VAS5-fatigue 

   

Pain intensity by VAS5-pain    

Pain self-efficacy by ASES-pain6    

Global assessment by VAS5-global    

Physical function by MD-HAQ7    

Quality of life by EQ5D-5L8    

Loneliness by Three-Item Loneliness Scale    

Other Secondary Outcomes    

Disease activity by condition 
DAS289 for RA 
BASDAI10 for axSpA 
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DAPSA11 for PsA 

Acute phase reactant value by C-reactive protein    

Footnotes: *Diabetes, hypertension, myocardial infarction, chronic obstructive pulmonary disease, cancer, 
osteoarthritis, osteoporosis, asthma, depression, or anxiety. 
¹ Health Education Impact Questionnaire (HeiQ), 2 Compliance Questionnaire Rheumatology (CQR), 3 Hospital Anxiety 
and Depression Scale (HADS), 4 Bristol Rheumatoid Arthritis Fatigue Numerical Rating Scale (BRAF-NRS), 5 Visual Analog 
Scale (VAS), 6 Arthritis Self-Efficacy Scale (ASES), 7 Modified Health Assessment Questionnaire (MD-HAQ),  8 EuroQol 5 
Dimensions 5 Levels (EQ5D-5L), 9 Disease Activity Score 28 (DAS28), 10 Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI), 11 Disease Activity in Psoriatic Arthritis (DAPSA) 
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Table 2. Outcomes after 12 months (end of intervention) in the ITT-population†  

Outcome Intervention 
Group 

Control 
Group  

Between 
group 

difference 

p-value  

Primary Outcome     

Self-management skills and technique HeiQ¹ Domain 
6: Skill and technique acquisition 

   
 

Key Secondary Outcomes 
   

 

Self-management skills by HeiQ¹ 
Domain 1: Health-directed activities 
Domain 2: Positive and active 
engagement in life 
Domain 3: Emotional distress 
Domain 4: Self-monitoring and 
insight 
Domain 5: Constructive attitudes 
and approaches 
Domain 7: Social integration and 
support 
Domain 8: Health service navigation 

    

Medication adherence by CQR-5-item scale2     

Anxiety and depression by HADS3 

Anxiety  
Depression 

    

Fatigue by 
BRAF-NRS4 

VAS5-fatigue 

    

Pain intensity by VAS5-pain     

Pain self-efficacy by ASES-pain6     

Global assessment by VAS5-global     

Physical function by MD-HAQ7     

Quality of life by EQ5D-5L8     

Loneliness by Three-Item Loneliness Scale     

Other Secondary Outcomes     

Disease activity by condition 
DAS289 for RA 
BASDAI10 for axSpA 
DAPSA11 for PsA 

    

Acute phase reactant value by C-reactive protein     

Footnotes: 
¹ Health Education Impact Questionnaire (HeiQ), 2 Compliance Questionnaire Rheumatology (CQR), 3 Hospital Anxiety 
and Depression Scale (HADS), 4 Bristol Rheumatoid Arthritis Fatigue Numerical Rating Scale (BRAF-NRS), 5 Visual Analog 
Scale (VAS), 6 Arthritis Self-Efficacy Scale (ASES), 7 Modified Health Assessment Questionnaire (MD-HAQ),  8 EuroQol 5 
Dimensions 5 Levels (EQ5D-5L), 9 Disease Activity Score 28 (DAS28), 10 Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI), 11 Disease Activity in Psoriatic Arthritis (DAPSA) 

†ITT= Intention To Treat → Missing data will be imputed from retrieved patients of the same randomized treatment 
and the results will be combined using Rubin’s rules. 
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Table 3. Safety, Harms, and Adverse Events assessed from baseline to end of intervention 

Outcome Intervention, 
N=?? 

Control, N=?? Difference between 
groups (95% CI) 

Discontinuations, no. (%): 
   

Total discontinuations 
   

Discontinuations due to adverse events 
   

Serious Adverse Events (SAEs), no. (%): 
   

Hospitalization 
   

Significant disability 
   

Life-threatening event 
   

Deaths, no. (%): 
   

Frequency and percentage of each AE type: 
   

Emotional distress 
   

Increased anxiety or frustration 
   

Social discomfort 
   

Fatigue or cognitive overload 
   

Temporary worsening of symptoms 
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Appendix 1. Outcomes after 12 months in the PP-population†  

Outcome Intervention Group  Control Group  Between group 
difference  

Primary Outcome    

Self-management skills and technique HeiQ¹ 
Domain 6: Skill and technique acquisition 

   

Secondary Outcomes 
   

Self-management skills by HeiQ¹ 
Domain 1: Health-directed 
activities 
Domain 2: Positive and active 
engagement in life 
Domain 3: Emotional distress 
Domain 4: Self-monitoring and 
insight 
Domain 5: Constructive 
attitudes and approaches 
Domain 7: Social integration 
and support 
Domain 8: Health service 
navigation 

   

Medication adherence by CQR-5-item scale2    

Anxiety and depression by HADS3 

Anxiety  
Depression 

   

Fatigue by 
BRAF-NRS4 

VAS5-fatigue 

   

Pain intensity by VAS5-pain    

Pain self-efficacy by ASES-pain6    

Global assessment by VAS5-global    

Physical function by MD-HAQ7    

Quality of life by EQ5D-5L8    

Loneliness by Three-Item Loneliness Scale    

Other Secondary Outcomes    

Disease activity by condition 
DAS289 for RA 
BASDAI10 for axSpA 
DAPSA11 for PsA 

   

Acute phase reactant value by C-reactive protein    

Footnotes: 
¹ Health Education Impact Questionnaire (HeiQ), 2 Compliance Questionnaire Rheumatology (CQR), 3 Hospital Anxiety 
and Depression Scale (HADS), 4 Bristol Rheumatoid Arthritis Fatigue Numerical Rating Scale (BRAF-NRS), 5 Visual Analog 
Scale (VAS), 6 Arthritis Self-Efficacy Scale (ASES), 7 Modified Health Assessment Questionnaire (MD-HAQ),  8 EuroQol 5 
Dimensions 5 Levels (EQ5D-5L), 9 Disease Activity Score 28 (DAS28), 10 Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI), 11 Disease Activity in Psoriatic Arthritis (DAPSA) 

†PP= Per Protocol. Missing data will be imputed from retrieved patients of the same randomized treatment and the 
results were combined using Rubin’s rules. 

 



 

26 
 

Appendix 2. Outcomes after 12 months in the ITT-population. Missing data will be replaced using non-responder 
imputation 

Outcome Intervention Group  Control Group  Between group 
difference  

Primary Outcome    

Self-management skills and technique HeiQ¹ 
Domain 6: Skill and technique acquisition 

   

Secondary Outcomes 
   

Self-management skills by HeiQ¹ 
Domain 1: Health-directed 
activities 
Domain 2: Positive and active 
engagement in life 
Domain 3: Emotional distress 
Domain 4: Self-monitoring and 
insight 
Domain 5: Constructive attitudes 
and approaches 
Domain 7: Social integration and 
support 
Domain 8: Health service 
navigation 

   

Medication adherence by CQR-5-item scale2    

Anxiety and depression by HADS3 

Anxiety  
Depression 

   

Fatigue by 
BRAF-NRS4 

VAS5-fatigue 

   

Pain intensity by VAS5-pain    

Pain self-efficacy by ASES-pain6    

Global assessment by VAS5-global    

Physical function by MD-HAQ7    

Quality of life by EQ5D-5L8    

Loneliness by Three-Item Loneliness Scale    

Other Secondary Outcomes    

Disease activity by condition 
DAS289 for RA 
BASDAI10 for axSpA 
DAPSA11 for PsA 

   

Acute phase reactant value by C-reactive protein    

Footnotes: 
¹ Health Education Impact Questionnaire (HeiQ), 2 Compliance Questionnaire Rheumatology (CQR), 3 Hospital Anxiety 
and Depression Scale (HADS), 4 Bristol Rheumatoid Arthritis Fatigue Numerical Rating Scale (BRAF-NRS), 5 Visual Analog 
Scale (VAS), 6 Arthritis Self-Efficacy Scale (ASES), 7 Modified Health Assessment Questionnaire (MD-HAQ),  8 EuroQol 5 
Dimensions 5 Levels (EQ5D-5L), 9 Disease Activity Score 28 (DAS28), 10 Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI), 11 Disease Activity in Psoriatic Arthritis (DAPSA) 
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Abbreviations  

ACT: Acceptance and Commitment Therapy 
ASES-pain: Arthritis specific Self-Efficacy measurement tool 
axSpA: Axial Spondyloarthritis 
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index 
BRAF-NRS: Bristol Rheumatoid Arthritis Fatigue Numeric Rating Scale 
CQR-5-item scale: Compliance Questionnaire Rheumatology 
DAS28: Disease Activity Score in 28 joints 
DAPSA: Disease Activity index for Psoriatic Arthritis 
DMARDs: disease-modifying anti-rheumatic drugs 
EQ5D: European Quality of Life 
EULAR: European Alliance of Associations for Rheumatology 
HPs: health professionals 
IA: Inflammatory arthritis 
ITT: Intention to Treat 
LHL: Luise Holberg Lindgren 
MHAQ: Modified Health Assessment Questionnaire 
PP: Per protocol 
PsA: Psoriatic Arthritis 
QoL: quality of life 
RA: Rheumatoid Arthritis 
SCT: Social Cognitive Theory 
SD: standard deviation 
VAS-Global: Patient global assessment measured by visual analog Scale. 
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