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5  Introduction 
This document details the planned statistical analyses for the REMORA2 Stepped Wedge Cluster 
Randomised Trial (SW-CRT), “REMORA2_SWT” (NIHR PGfAR Ref NIHR202030; ISRCTN51539448; IRAS 
ID 322792). 

5.1  Background & Rationale 
The Remote Monitoring of Rheumatoid Arthritis (REMORA) system is an intervention designed to 
improve the care of people living with rheumatoid arthritis (RA) by enabling them to track their 
symptoms using a smartphone app and integrate the resultant data into the electronic health rec-
ord (EHR) to be viewed at forthcoming consultations with their rheumatology team. In earlier phases 
of the REMORA programme, we conducted a single-site pilot study among 20 RA participants who 
tracked symptoms over a three-month period, and their clinicians. We showed that the REMORA 
system is beneficial with regular symptom reporting identifying changes in condition, which would 
otherwise have been missed, promoting shared conversations about disease management and al-
tering treatment decisions. Next, we developed scalable infrastructure to ensure that the use of the 
REMORA system can be extended and rolled out across multiple NHS sites. We then tested our scal-
able infrastructure to deploy our intervention and identified and implemented several modifications 
to support its use in future. 

REMORA2_SWT is a mixed-methods study, incorporating quantitative, qualitative, and health eco-
nomics components to the analyses. This document (the statistical analysis plan, SAP) describes the 
definition, derivation, and reporting of quantitative elements of the study, and how these contribute 
to the overall objectives of REMORA2_SWT. For analysis of the health-economic-related elements of 
the study, please refer to the Health Economics Analysis Plan (HEAP). 

5.2  Primary Research Question 
The REMORA2_SWT study’s overall aim is to identify whether rheumatology clinics using integrated 
symptom tracking (IST) are superior compared with usual standard of care (SoC) clinics in improving 
care and outcomes among patients with RA. 

5.3  Assumed Mechanism of Action 
Figure 1 outlines the underpinning theoretical pathway relating the mechanism of action of the 
study intervention and the outcome. This pathway is not known truly, but assumed, and illustrated 
here to outline the theoretical rationale behind objectives and outcomes selected for study in the 
trial. 

In brief, we assume that the randomised intervention (clinic type: either IST or SoC clinics) will lead 
to treatment decisions that arise from patient/clinician discussion during rheumatology clinic visits. 
These decisions about medication or non-pharmacological treatments then lead to changes in dis-
ease activity, which are further mediated through (unmeasured) health behaviour that occurs in 
participants between visits (e.g. actual medication use, appointment attendance, health behaviours, 
lifestyle changes, etc.). Treatment decisions are made based on discussions between clinicians and 
participants. This is reliant on understanding disease activity, which is mediated through the en-
gagement that clinicians and participants have during clinic visits. For participants in the IST arm, we 
assume that participants’ engagement with the REMORA system (app) in between study visits and 
clinicans’ update of viewing symptom tracking graphs will influence the information quality, and 
thus, the outcome. 
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The precise mechanism of engagement will differ between conditions, hence the overall comparison 
is a simple head-to-head comparison of disease activity at follow-up between the two clinic types, 
irrespective of these mediating factors (see Table 2 for a more detailed definition of the comparison 
of interest. 

 

Figure 1: Directed Acyclic Graph (DAG) of Assumed Relationships in the REMORA2 Stepped Wedge Trial 
(REMORA2-SWT). Hexagonal boundaries indicate factors not measured in REMORA2-SWT. 

5.4  Study Objectives 
Study objectives are defined in Table 1. 

Note: The objectives listed in Table 1 relate to REMORA2_SWT as a whole (a mixed-methods study), 
and therefore encompasses qualitative, quantitative, and health economic-specific objectives. 
Where objectives are directly addressed by analyses defined in this document, they are stated ex-
plicitly.
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Table 1: REMORA2 Stepped Wedge Trial (REMORA2_SWT) Objectives 

Objective  Outcome/end products relating to the objective  Endpoint/origin/source of outcome  

Primary Objective   

1. Evaluate the effect of integrated symptom tracking, 
compared with usual standard of care (SoC) on im-
provement in disease activity in patients with RA at-
tending rheumatology clinics in the secondary care 
setting. 

Disease Activity Score as measured on the 
DAS28/Clinical Disease Activity Index (CDAI) taken 
from EHRs at baseline and 12 (±3) months1. 

Difference in marginal mean disease activity score at 12 (±3) months follow-up 
between usual standard of care (SoC) and integrated symptom tracking condi-
tions, after accounting for measured covariates (including baseline DAS28). 

Secondary Objectives   

2a. Evaluate the effect of clinic visits with integrated 
symptom tracking, compared with clinic visits using 
usual standard of care (SoC) on secondary quantitative 
indicators of disease activity and impact, such as pain, 
disability, quality of life, and work productivity and ac-
tivity impairment. 

European League Against Rheumatism (EULAR) 
Response Categories: Good, Moderate, Non-
Responders, derived from disease activity score 
from EHRs. 

Difference in proportion of participants meeting good/moderate/non-
response at 12 (±3) months follow-up between standard of care (SoC) and 
integrated symptom tracking conditions. 

 Patient-reported disease activity 
Difference in RAPID-3 items total score at 12 (±3) months follow-up relative to 
initial (baseline) visit between standard of care (SoC) and integrated symptom 
tracking conditions. 

 

Difference in patient global assessment from the 
REMORA web survey at 12 (±3) months follow-up 
relative to initial (baseline) visit between standard 
of care (SoC) and integrated symptom tracking 
conditions. 

 

 

Difference in Rheumatoid Arthritis Impact of Dis-
ease (RAID) score from the REMORA web survey 
at 12 (±3) months follow-up relative to initial 
(baseline) visit between standard of care (SoC) 
and integrated symptom tracking conditions. 

 

 

Joint involvement and severity via the Swollen 
Joint Count for 28 joints (SJC28) and the Tender 
Joint Count for 28 joints (TJC28) score taken from 
the EHRs. 

Difference in Swollen Joint Count for 28 joints (SJC28) total joint count at 12 
(±3) months follow-up relative to initial (baseline) visit between standard of 
care (SoC) and integrated symptom tracking conditions. 

 
1 As clinic visits are not scheduled to occur at exactly 12 months, DAS28 scores are eligible within 3 months either side of the 12-month 
timepoint. 
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Difference in Tender Joint Count for 28 joints 
(TJC28) total joint count at 12 (±3) months follow-
up relative to initial (baseline) visit between 
standard of care (SoC) and integrated symptom 
tracking conditions. 

 

 Medication Use 
Difference in quantity and type of medication use extracted from EHR at 12 
(±3) months relative to initial level at first completion (‘baseline’) between 
standard of care (SoC) and integrated symptom tracking conditions. 

 Work impairment 

Difference in Work Productivity and Activity Impairment Questionnaire (WPAI-
RA) score as reported in the REMORA web survey at 12 (±3) months relative to 
initial level at first completion (‘baseline’) between standard of care (SoC) and 
integrated symptom tracking conditions. 

 Quality of life 

Difference in the EuroQol five-dimension scale questionnaire (EQ-5D-5L) 
health profiles, index score and quality-adjusted life years gained as reported 
in the REMORA web survey at 12 (±3) months relative to initial level at first 
completion (‘baseline’) between standard of care (SoC) and integrated symp-
tom tracking. 

 Disability 
Difference in the Health Assessment Questionnaire (HAQ) score as reported in 
the REMORA web survey at 12 (±3) months follow-up relative to initial (base-
line) visit between standard of care (SoC) and symptom tracking conditions. 

2b. Evaluate the effect of clinic visits with integrated 
symptom tracking, compared with clinic visits using 
usual standard of care (SoC) on shared decision mak-
ing, self-management and the consultation experience, 
using mixed methods. 

Patients’ experience of shared decision-making 
during clinic visits. 

Difference in CollaboRATE score as reported in the REMORA web survey at 12 
(±3) months relative to initial level at first completion (baseline) between 
standard of care (SoC) and integrated symptom tracking conditions. 

 Researcher-observed shared decision-making 
processes in clinic. 

Difference in OPTION score as collected during clinic observations between 
standard of care (SoC) and integrated symptom tracking conditions; conversa-
tion analysis of recorded consultations compared between standard of care 
(SoC) and integrated symptom tracking conditions. 

 Patients’ experience of consultation quality. 

Difference in Patient Enablement Instrument (PEI) score as reported in the 
REMORA web survey at 12 (±3) months relative to initial level at first comple-
tion (baseline) between standard of care (SoC) and integrated symptom track-
ing conditions. 

 
Patients’ capabilities, opportunities, and motiva-
tions for self-management behaviour. 

Difference in Capabilities-Opportunities-Motivations-Behaviour (COM-B) score 
as reported in the REMORA web survey at 12 (±3) months relative to initial 
level at first completion (baseline) between standard of care (SoC) and inte-
grated symptom tracking conditions. 

 Patients’ understanding of their RA. Difference in brief Illness Perception Questionnaire (Brief IPQ) score as re-
ported in the REMORA web survey at 12 (±3) months relative to initial level at 
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first completion (baseline) between standard of care (SoC) and integrated 
symptom tracking conditions. 

 

Perceived differences, benefits and disadvantages 
regarding self-management and consultation and 
decision-making processes of using integrated 
symptom tracking compared with standard of 
care (SoC). 

Comparative analysis between standard of care (SoC) and integrated symptom 
tracking conditions based on interviews with health care professionals and 
patients, and observations and conversation analyses of clinic visits. 

3. Identify barriers to behaviour change, intervention 
uptake and wider NHS implementation, and ways to 
address these barriers. 

Patient and health care professional expectations, 
experiences and views regarding the acceptability 
and usefulness of (the support for) integrated 
symptom tracking. 

Interviews with: patients and health care professionals taking part in the trial, 
health care professionals not taking part in the trial, patients declining to take 
part or who do not download the app, and other professionals and volunteers 
involved in the implementation of REMORA; observations of clinic visits; in-
formal feedback from patient and professional participants and others (e.g., 
other staff, carers) via other routes, e.g., helpdesk queries. 

 
Facilitators and barriers to patient and clinical 
behaviour change, and uptake and wider NHS 
implementation of integrated symptom tracking. 

 

4. Evaluate the incremental cost-effectiveness of inte-
grated symptom tracking in RA compared with usual 
standard of care (SoC). 

Quality of life 

Difference in EuroQol five-dimension scale questionnaire (EQ-5D-5L) health 
profiles, index score and quality-adjusted life years gained as reported in the 
REMORA web survey at 12 (±3) months relative to initial level at first comple-
tion (‘baseline’) between standard of care (SoC) and integrated symptom track-
ing. 

 Duration of consultations Difference in cumulative consultation length at 12 (±3) months between 
standard of care (SoC) and integrated symptom tracking conditions. 

 Medication Use 
Difference in quantity and type of medication use extracted from the EHR at 
12 (±3) months between standard of care (SoC) and integrated symptom track-
ing conditions. 

 Resource use 
Difference in cumulative resource use as extracted from the EHR at 12 (±3) 
months related to initial level at first completion (‘baseline’) for standard of 
care (SoC) and integrated symptom tracking conditions. 

  
Difference in cumulative resource use and travel time as reported in the 
REMORA web survey at 12 (±3) months between standard of care (SoC) and 
integrated symptom tracking conditions. 

 Health care professionals’ engagement with inte-
grated symptom tracking. 

Number and duration of REMORA dashboard views in the EHR by health care 
professionals. 

 
Patient engagement with integrated symptom 
tracking. 

Number of completed daily, weekly and monthly questionnaires in the REMO-
RA app in the integrated symptom tracking condition. 

5. Explore possible mechanisms that might explain any 
observed improvement in disease activity (or lack 
thereof) in relation to integrated symptom tracking 

All quantitative and qualitative outcomes as listed 
above for objectives 1-4. 

Relationships between primary and secondary indicators of disease activity 
(O1-2a) and other outcomes: shared decision making, self-management and 
consultation experience (O2b); patients’ and professionals’ views and experi-
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using mixed methods. ence of integrated symptom tracking and factors influencing successful im-
plementation (O3); and patient and health care professionals’ engagement 
with integrated symptom tracking (O4). 

Tertiary Objectives   

6a. Examine representativeness and diversity of study 
participants compared to the wider RA population. 

Characteristics (demographics, comorbidities, 
etc.) and medication/resource use of consented 
patient participants, linked to regional shared 
primary and secondary care health records of 
external reference RA populations. 

Differences in REMORA participants’ characteristics and medication/resource 
use compared to the wider RA population. 

6b. Examine longitudinal trajectories of symptoms and 
other aspects of RA, including assessment of treatment 
response. 

All quantitative outcomes as listed above for ob-
jectives 1-2 that were collected at more than one 
time point, linked to regional shared primary and 
secondary care health records of external refer-
ence RA populations. 

Trajectories of outcomes through time for integrated symptom tracking and 
SoC condition, including associations with initiating a range of RA treatments. 

 

 



  
 

REMORA2_SWT_Statistical Analysis Plan_Version 1.0_17Feb2026                           
IRAS ID: 322792 
Statistical Analysis Plan Template v1.0 

Page 15 of 41 

6  Methods 0 

6.1  Trial Design 1 

REMORA2_SWT is a continuous recruitment, short exposure stepped wedge cluster randomised 2 
controlled trial (CRSE-SWCRT, as per the definition by Copas et al.1). In this study, ‘clusters’ are indi-3 
vidual hospital sites (16 in total) which are randomised to switch from SoC to IST. Two sites will 4 
switch at the end of each 3-week period simultaneously, with two sites being referred to hereon as a 5 
‘sequence’. There are 16 study sites (clusters) in total, therefore 8 sequences. With 8 sequences, 6 
there will be 9 periods in total to complete the stepped wedge design. A schematic diagram of the 7 
study design is shown in Figure 2. 8 

 

Figure 2: REMORA2 Stepped Wedge Cluster Randomised Trial (REMORA2_SWT) Schematic 

6.1.1  Justification for Use of the Stepped Wedge Design 9 

The CRSE-SWCRT design was considered the most appropriate design to answer the research objec-10 
tives outlined in Section 5.4. Justification for the design is provided here, in-keeping with current 11 
recommendations2. 12 

The intervention for REMORA2_SWT necessitates the use of a pragmatic clinical trial design that can 13 
be implemented in a real-world setting, embedded in actual clinical pathways in the NHS. This fa-14 
vours pragmatic clinical trial designs, of which stepped wedge trials (SWTs) and cluster randomised 15 
trials (CRTs) are commonly used, and perhaps also cluster cross-over trials (CRXO), although these 16 
are relatively less common. 17 

Since we anticipate that the implementation of IST clinics in NHS hospital sites will be challenging, 18 
and to an extent, unique to each hospital site, the research team are keen to maximise the oppor-19 
tunities to implement IST during the trial to increase learning and data capture of the implementa-20 
tion process. Furthermore, all of the sites were keen to experience this novel intervention. A CRT 21 
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comparing a new intervention versus SoC will only implement the novel intervention at 50% of sites, 22 
which is much more limited than an SWT which implements the intervention at all study sites. 23 

Using an SWT design allows the research team to have a sequential or staggered implementation of 24 
the novel intervention as the trial progresses, whereas a CRT design requires all sites (clusters) to be 25 
fully implemented and operational at the start of the trial. However, as the SWT design requires all 26 
sites to open to participant recruitment simultaneously, clinician training and recruitment in REMO-27 
RA2_SWT was deemed to be more practical to implement if done simultaneously before trial com-28 
mencement (see grey region in Figure 2). 29 

Of the SWT subtypes, the CRSE-SWCRT was considered the most appropriate, as it allows measure-30 
ment of a baseline observation that can be incorporated into the analysis to improve estimate pre-31 
cision (compared to a cross-sectional SWT which has only one time point observation per partici-32 
pant). However, unlike open and closed cohort designs, the CRSE-SWCRT also only allows partici-33 
pants to experience one intervention, which reduces the risk of contamination of the treatment ef-34 
fect between interventions. In our study specifically, for examples, participants allocated to SoC will 35 
never experience the IST condition, and vice versa. Of the available SWT subtypes, the CRSE-SWCRT 36 
design was considered the best balance between required sample size and avoiding contamination. 37 

While a CRXO design would also allow implementation of the new intervention at all study sites, the 38 
requirement for 50% of sites to ‘deimplement’ IST (a technically burdensome intervention to initially 39 
implement) was deemed impractical, and of limited benefit, given that this would leave 50% of sites 40 
at trial completion without the intervention, with the added risk of carry-over effects (contamina-41 
tion) from clinicians and sites that had used IST and then reverted to SoC clinics. Also, the CRXO de-42 
sign precludes staggered implementation of the novel intervention, unlike an SWT design. 43 

6.2  Intervention(s) 44 

6.2.1  Active/experimental condition 45 

The active condition in REMORA2_SWT is rheumatology clinics using IST, which are enabled to dis-46 
play data from the REMORA app via the ‘REMORA dashboard’. Participants in this condition are given 47 
access to the REMORA symptom tracking app, which is a bespoke app created for this project con-48 
taining a series of daily, weekly, and monthly questionnaires to collect data about participants’ RA 49 
symptoms (for precise items collected, see Section 6.6.2. This data is integrated into the EHRs for 50 
review during participants’ rheumatology clinic visits, via the REMORA dashboard. Clinicians taking 51 
part in the trial are given mandatory training on how to access and interpret symptom tracking data 52 
in the dashboard prior to commencement of the trial (in weeks -8 to 0, see Figure 2, grey shaded 53 
region), with the opportunity to attend refresher training throughout the study period. 54 

The app is designed to provide enhanced symptom information sharing for clinicians and partici-55 
pants during the consultation. However, the REMORA system provides no guidance about treatment 56 
decisions, meaning that decision making is left to the discretion of clinicians as per usual care. 57 

6.2.2  6.2.2 Control/comparator condition 58 

The control condition is SoC clinics. Participants receive usual care, i.e. typical rheumatology clinics 59 
as currently delivered in the participating study sites. The REMORA dashboard is not activated for 60 
clinicians to review during the SoC condition, and participants recruited during this condition are not 61 
provided with access to the REMORA app. Symptoms reported to clinicians in the SoC condition are 62 
therefore using the same communication methods as in typical rheumatology clinics (i.e. via oral 63 
questioning and recall). Treatment decision-making is left to the discretion of clinicians, as per usual 64 
care. We consider this control an ‘absent’ comparator (rather than active, or placebo comparator), 65 
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as the active element of the intervention is not present in this arm, and all other conditions remain 66 
identical. 67 

6.3  Randomisation 68 

Prior to commencement of the study, the 16 participating sites will be randomly assigned a site let-69 
ter (A-P) by the programme manager. This will mask the site’s identity from the trial and supervising 70 
statisticians (MP & YS), who will remain blinded to site name for the duration of the study until the 71 
primary and secondary pre-specified analyses detailed in this SAP are completed. Independently of 72 
the University of Manchester (UoM) study team, the supervising statistician (MP), using computer-73 
generated simple randomisation via a pseudorandom number generator, will randomly allocate the 74 
site letters into 8 sequences of 2 clusters (sites). The pseudorandom number generator will be initi-75 
ated with a random 5-digit integer which is used as the ‘seed’, taken from a website that generates 76 
random integers taken from atmospheric weather data (https://www.random.org/). 77 

Following this, the programme manager will randomly allocate the 8 sequences of sites using simple 78 
randomisation into an order 1-8 dictating the order in which each sequence will switch over from 79 
SoC to IST. The code and seed used to generate the randomisations will be stored in a password-80 
protected secure folder that only the supervising statistician will have access to until recruitment to 81 
the trial has completed. The list of site names and letter allocations will be held securely by the UoM 82 
study team; the supervising statistician will not have access to this information. 83 

The code generating the randomisation scheme will be shared on the REMORA Open Science 84 
Framework Repository after participant follow-up has completed - see Section 10. 85 

6.4  Sample Size 86 

Sample size was based on the ability to detect a minimal clinically important difference (MCID) of 0.6 87 
points in the Disease Activity Score for 28 Joints (DAS28) score between conditions at 12 months. A 88 
total of 736 participants (46 per cluster) were required to achieve 90% power with a two-sided alpha 89 
of 0.05, assuming an intraclass correlation coefficient (ICC) of 0.05, a standard deviation (SD) of 1.2, 90 
and a discrete time decay correlation structure with a cluster autocorrelation (CAC) of 0.8. We as-91 
sumed a coefficient of variation in cluster size of 0.15 to allow for some variation in cluster sizes. The 92 
sample size calculation also includes 30% attrition rate in the intervention group and 15% dropout 93 
rate in both conditions3. 94 

6.5  Framework 95 

6.5.1  Primary Outcome Analysis Framework 96 

The primary outcome will be analysed using a superiority hypothesis testing framework, evaluating 97 
whether the IST condition leads to a statistically significant improvement in disease activity com-98 
pared to the SoC condition at 12-month follow-up (±3 months). 99 

6.5.2  Secondary Outcome Analysis Framework(s) 100 

The framework for the secondary outcomes in this trial varies based on the specific objective and 101 
nature of the outcomes: 102 

All quantitative secondary outcomes described in this SAP will be analysed using a superiority hy-103 
pothesis testing framework, assuming the superiority of IST compared with SoC. Secondary qualita-104 
tive outcomes described in Table 1 are not detailed in this plan. 105 



  
 

REMORA2_SWT_Statistical Analysis Plan_Version 1.0_17Feb2026                           
IRAS ID: 322792 
Statistical Analysis Plan Template v1.0 

Page 18 of 41 

These include: 106 

• Disease activity measures, such as European League Against Rheumatism (EULAR) response 107 
categories, Routine Assessment of Patient Index Data 3 (RAPID-3), Rheumatoid Arthritis Im-108 
pact of Disease (RAID), and joint involvement and severity (SJC28, TJC28). 109 

• Patient-reported outcomes, including Work Productivity and Activity Impairment (WPAI-RA), 110 
quality of life (via the EuroQol 5 dimensions, 5 levels questionnaire, EQ-5D-5L), medication 111 
use, Resource use, and disability (using the Health Assessment Questionnaire, HAQ). 112 

• Shared decision-making and consultation experience, using the CollaboRATE questionnaire. 113 

• Self-management and illness perception, as measured by the Capabilities, Opportunities, 114 
Motivations for Behaviour change (COM-B) and Brief Illness Perception Questionnaire (IPQ-115 
B) scores. 116 

For these outcomes, the null hypothesis assumes no difference between conditions, while the alter-117 
native hypothesis posits that IST leads to superior outcomes. 118 

6.6  Outcome Definitions 119 

6.6.1  Primary Outcome 120 

6.6.1.1 Definition 121 

The primary outcome measure that fulfils objective 1 (O1) is the DAS28 score4, assessed at 12 122 
months (±3 months to allow for variation in clinic scheduling). The DAS-28 score is extracted from 123 
EHRs by study staff at the participating study sites, and recorded on a dedicated REDCap form. 124 

The DAS28 is a composite outcome measure consisting of the following components: 125 

• A tender joint count over 28 joints (TJC28) 126 
• A swollen joint count over 28 joints (SJC28) 127 
• A patient-reported global assessment of RA activity, and 128 
• One inflammatory marker blood test: Either C-reactive protein (CRP) or erythrocyte sedi-129 

mentation rate (ESR). 130 

The DAS28 is expressed on a continuous scale, with more positive score values indicating worse dis-131 
ease activity. 132 

In the literature, the term ‘DAS28’ is used to refer collectively and/or interchangeably between the 133 
DAS28-CRP and DAS28-ESR - DAS28 scores derived using one or other blood test. There is variation 134 
in practice between hospital trusts - often due to local trust policy reasons (e.g. CSR is the test of-135 
fered by that hospital site). REMORA2-SWT has been designed to allow capture of alternative dis-136 
ease activity measures if they are the only ones available at the site, which can then be used to infer 137 
the DAS28-CRP score (see Section 6.6.1.2). 138 

The specific version of DAS28 considered the primary outcome in this study is the DAS28-CRP score 139 
at 12-months. In pre-recruitment site surveys, the DAS28-CRP was the most commonly used deriva-140 
tion of the DAS-28 across the 16 participating sites in REMORA2_SWT. Study sites are preferentially 141 
encouraged to collect the DAS28-CRP version of the DAS28, although overriding factors may prevent 142 
this from occurring in all sites at all time points. 143 
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The blood test used in deriving the DAS28-CRP/ESR is ideally collected/requested at the clinic visit 144 
where the other components are recorded. However, in practice, previous recent blood tests are 145 
sometimes used to derive a DAS28 score, for example to avoid an unnecessary blood draw. For the 146 
analysis, blood tests collected within 3 months of the visit date were considered acceptable, with 147 
blood tests occuring outside this window considered missing and not used to derive the score for 148 
that visit. 149 

Since follow-up appointments are scheduled according to clinical need, the 12 month (‘final follow-150 
up’) assessment will be defined as the closest DAS28-CRP score to 12 months between months 9 151 
and 12 or, if no visit has happened in that preceding 3 month interval, the closest DAS28-CRP score 152 
to 12 months between months 12 and 15 (i.e. the subsequent 3 month interval). All secondary out-153 
come measures for objectives O2a and O2b (as defined in Table 1) will be collected at baseline and 154 
this final follow-up visit. Additional clinic visits may be scheduled during the study period between 155 
the baseline and final visit, and EHR data on disease activity will be extracted for these ‘interim’ fol-156 
low-up visits. However, the final analysis will only include the baseline (initial) and final follow-up da-157 
ta in the model. 158 

Planning of the REMORA-SWT took place during the COVID-19 pandemic period when movement 159 
restrictions were in place, leading to fewer face-to-face appointments. An alternative measure of 160 
disease activity, the Clinical Disease Activity Index (CDAI)5,6 has been included in both the REMORA 161 
web survey, and when follow-up appointments take place over the telephone, to provide insight on 162 
disease activity during a period when face-to-face appointments, and thus acute phase reactants, 163 
could not be captured. The CDAI combines the TJC28, SJC28, physician global, and patient-reported 164 
global assessment of RA activity. 165 

As the COVID-19 pandemic restrictions were lifted during the study, we anticipate relatively few 166 
CDAI observations to be collected. The number collected will be reported in the trial reports, but as 167 
this frequency is anticipated to be very low, the CDAI will not be considered a secondary outcome of 168 
interest (due to the high proportion of missing observations relative to the total sample size). 169 

Collectively, the disease activity measures for REMORA2-SWT are calculated as shown in Note 1. 170 

  171 
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 172 

Note 1: Calculation of DAS28 Composite Outcomes 

Primary Outcome: 

DAS28-CRP score (from EHRs)4: 𝐷𝐴𝑆28𝑆𝑐𝑜𝑟𝑒𝐶𝑅𝑃 = 0.56 × √𝑇𝑒𝑛𝑑𝑒𝑟𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 0.28 ×

√𝑆𝑤𝑜𝑙𝑙𝑒𝑛𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 0.014 × 𝑃𝑎𝑡𝑖𝑒𝑛𝑡𝐺𝑙𝑜𝑏𝑎𝑙𝑆𝑐𝑜𝑟𝑒 + 0.36 × ln(𝐶𝑅𝑃 + 1) + 0.96 

Alternative Disease Measures: 

DAS28-ESR score (from EHRs): 𝐷𝐴𝑆28𝑆𝑐𝑜𝑟𝑒𝐸𝑆𝑅 = 0.56 × √𝑇𝑒𝑛𝑑𝑒𝑟𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 0.28 ×

√𝑆𝑤𝑜𝑙𝑙𝑒𝑛𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 0.014 × 𝑃𝑎𝑡𝑖𝑒𝑛𝑡𝐺𝑙𝑜𝑏𝑎𝑙𝑆𝑐𝑜𝑟𝑒 + 0.70 × 𝑙𝑛(𝐸𝑆𝑅 + 1) 

DAS28-CRP 3-component score (from EHRs) (DAS28-CRP-3)7: 𝐷𝐴𝑆28𝑆𝑐𝑜𝑟𝑒𝐶𝑅𝑃 = 0.56 ×

√𝑇𝑒𝑛𝑑𝑒𝑟𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 0.28 × √𝑆𝑤𝑜𝑙𝑙𝑒𝑛𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 0.36 × ln(𝐶𝑅𝑃 + 1) ∗ 1.10 + 1.15 

DAS28-ESR 3-component score (from EHRs) (DAS28-ESR-3)7: 𝐷𝐴𝑆28𝑆𝑐𝑜𝑟𝑒𝐸𝑆𝑅 = 0.56 ×

√𝑇𝑒𝑛𝑑𝑒𝑟𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 0.28 × √𝑆𝑤𝑜𝑙𝑙𝑒𝑛𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 0.70 × ln(𝐸𝑆𝑅 + 1) ∗ 1.08 + 0.16 

CDAI score (from EHRs)5: 𝐶𝐷𝐴𝐼𝑆𝑐𝑜𝑟𝑒 = 𝑇𝑒𝑛𝑑𝑒𝑟𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 𝑆𝑤𝑜𝑙𝑙𝑒𝑛𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 𝑃𝑎𝑡𝑖𝑒𝑛𝑡𝐺𝑙𝑜𝑏𝑎𝑙𝑆𝑐𝑜𝑟𝑒 +
𝑃ℎ𝑦𝑠𝑖𝑐𝑖𝑎𝑛𝐺𝑙𝑜𝑏𝑎𝑙𝑆𝑐𝑜𝑟𝑒 

A form of CDAI is also collected on the REMORA web survey, where no physician is present. A ‘modi-
fied CDAI score’ which does not feature the physician rating is derived as: 

Modified CDAI score (from web survey): 𝑚𝐶𝐷𝐴𝐼𝑆𝑐𝑜𝑟𝑒 = 𝑇𝑒𝑛𝑑𝑒𝑟𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 + 𝑆𝑤𝑜𝑙𝑙𝑒𝑛𝐽𝑜𝑖𝑛𝑡𝐶𝑜𝑢𝑛𝑡 +
𝑃𝑎𝑡𝑖𝑒𝑛𝑡𝐺𝑙𝑜𝑏𝑎𝑙𝑆𝑐𝑜𝑟𝑒 

This modified CDAI score can also be calculated from the EHR data from clinic visits, allowing a di-
rect comparison of disease activity between the web survey and EHR datasets. 
 

The EHR case report form (CRF) contains a field ("Das28Score") which allows capture of the DAS28 173 
score calculated in clinic by the healthcare professional. If available, this score then may be used for 174 
treatment decision making in that visit. As it is unclear how this has been derived in relation to the 175 
source components and their timing, this variable is captured, but will not be used in the primary 176 
analysis, with the primary analysis taking place on the derived score calculated directly from the 177 
components as per the formulae in Note 1, but will be considered in primary outcome sensitivity 178 
analyses. 179 

A comparative analysis will be performed to check for consistency between the score calculated in 180 
clinic, and the scores calculated from the components in the database and reported in the trial out-181 
put. Notably, treatment decisions are often made based on this in-clinic-calculated score, and so the 182 
capture of this information, and how this relates to other disease activity measures, was felt to be 183 
useful as a check against data quality and consistency in this outcome (as one might expect high 184 
consistency between these two measures). 185 

6.6.1.2 Missing components 186 

The primary outcome analysis will take place on the DAS28-CRP score (with missing observations 187 
observations of this outcome being imputed as detailed in Section 9.2). There are planned analysis 188 
investigating the effect of the use of these alternative measured of disease severity, which are de-189 
scribed in Section 9.1.1.2. 190 
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There are 3-component versions of the DAS28-CRP and DAS28-ESR7, available when a patient global 191 
score is not collected, but the other components are. These will be derived using the formulae listed 192 
in Note 1. 193 

Guidance on how to derive DAS28-CRP, DAS28-ESR, and CDAI scores when one or more other com-194 
ponent(s) are missing is unclear in the literature. For example, if a blood test is unavailable, there is 195 
no guidance on whether or how a DAS-28 score can be derived. 196 

If any one or more component(s) of any of the disease activity measures is missing for a given par-197 
ticipant and study visit, with the exception of the patient global score, then we consider it not possi-198 
ble to calculate a valid score, and will consider this observation of the outcome missing. 199 

Of the available measures, we consider the following heirarchy the order of importance for the dis-200 
ease activity outcome measures collected: 201 

1. DAS28-CRP score (Primary Outcome Measure) 202 
2. DAS28-ESR score 203 
3. DAS28-CRP [3-component] score 204 
4. DAS28-ESR [3-component] score 205 
5. Clinic-calculated DAS28 Score only (referred to as "Das28Score" in the study datasets) 206 

These alternative measures of disease activity are intended to be used to infer disease activity sta-207 
tus, should the DAS28-CRP not be available, or should some component(s) not be collected. 208 

Aside from omission or substitution, a third way to consider this missing component issue is to use 209 
the other available disease activity measures to infer plausible values of the missing DAS28-CRP 210 
score using multiple imputation (MI). This will also be investigated, and details on the multiple impu-211 
tation model used are outlined in Section 9.2. 212 

6.6.1.3 Primary Outcome Analysis Estimand 213 

The estimand of interest to address objective O1 is defined in Table 2. 214 
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Table 2: Primary Outcome Analysis Estimand 

Attribute Definition As Defined in REMORA2_SWT 

Population 
Patients for whom researchers want to estimate the treat-
ment effect 

Adult patients with active definite or active probable RA (as judged by the treating 
clinician), who are under the care of a consented health care professional. 

Treatment conditions 
Different intervention strategies being compared in the 
treatment effect definition 

Intervention: Rheumatology clinics featuring IST, where patient symptom data 
collected daily via the REMORA app are visible to clinicians. 

 
Control: SoC rheumatology clinics - typical rheumatology clinics, unchanged from 
normal clinical practice, where participants are not given access to the REMORA 
app 

Endpoint 
Outcome for each participant that is used in the treatment 
effect definition 

DAS28-CRP at 12 months follow-up (±3 months to allow for typical variation in 
date setting reflective of normal practice) 

Summary Measure 
Method used to summarise and compare the endpoint be-
tween treatment conditions (eg, risk ratio, odds ratio) 

Marginal mean difference between IST and SoC at 12 (±3) months, after account-
ing for baseline values 

Handling of postrandomisa-
tion (intercurrent) events 

Strategies used to handle each postrandomisation in the 
treatment effect definition; different strategies could be used 
for different types of intercurrent events 

Failure to register (in intervention condition only): participants included in analysis 
regardless of registration status 

Death (both conditions): participants included in analysis up to point of death (an-
ticipating a very low number of deaths in REMORA2) 

Loss-to-follow-up2 (both conditions): Missing observations post-lost-to-follow-up 
out are filled using multiple imputation in the primary outcome analysis 

Withdrawal from study3 (both conditions): Missing observations post-withdrawal 
are imputed using multiple imputation in the primary outcome analysis 

Poor intervention fidelity (intervention condition only): All participants included in 
primary outcome irrespective of fidelity. Additional analyses added to consider 
effect of intervention fidelity on diease activity (in intervention arm only) 

Note: The above definitions are for the primary outcome analysis only. Sensitivity analyses described in Section 9.1.1.2 may target different estimands, depending on the assump-
tions made. 

 

 
2 ‘Loss-to-follow-up’ refers to a circumstance where outcome data has not been collected at a time point without a specified reason, for example where a participant not attended a clinic visit, 
been discharged from service, moved out of area, etc. ‘Withdrawal’ refers to participants who actively discontinue the study and notify the research team, or are withdrawn by the research 
team/chief investigator through an active decision. Different withdrawal classifications are described in Section 8.2. 

3 ‘Loss-to-follow-up’ refers to a circumstance where outcome data has not been collected at a time point without a specified reason, for example where a participant not attended a clinic visit, 
been discharged from service, moved out of area, etc. ‘Withdrawal’ refers to participants who actively discontinue the study and notify the research team, or are withdrawn by the research 
team/chief investigator through an active decision. Different withdrawal classifications are described in Section 8.2. 
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6.6.1.4 Reporting 

The treatment effect will be reported as the adjusted mean difference between conditions (IST 
vs. SoC), with a 95% confidence interval (CI). Graphical representations of mean DAS28/CDAI over 
time, stratified by treatment group, will also be presented. 

Dummy tables and figures outlining the content and presentation of outcome reporting is included 
in the appendix. 

6.6.2  Secondary Outcomes 

6.6.2.1 Definition 

The secondary outcomes of the REMORA trial are designed to evaluate a broad range of effects of 
the integrated symptom tracking intervention beyond disease activity alone. These include addi-
tional disease activity measures, validated patient-reported outcomes, measures of shared decision-
making and consultation experience, self-management capacity, illness perception, and indicators 
of medication use and healthcare resource utilisation. The definitions summaries for each outcome 
are as follows: 

Additional Disease Activity Measures: 

• EULAR response categories4,8: Categorical (ordinal) outcome. Derived from changes in 
DAS28-CRP scores, patients are categorised as having a Good, Moderate, or No response 
based on predefined criteria of change from baseline and absolute DAS28 levels. From EHR 
dataset. 

• Patient Global Assessment scores: Continuous, single-item 0–10 numerical rating scale 
capturing the patient’s overall perception of disease activity. From both EHR. This is also col-
lected in the web survey, but this version is not considered a secondary outcome of interest. 

• Swollen Joint Count (SJC28): Clinician-assessed count (frequency) of swollen joints out of 28 
specified joints. A higher score (range 0–28) indicates greater disease activity. From EHR da-
taset. 

• Tender Joint Count (TJC28): Clinician-assessed count (frequency) of joints out of the 28 
specified joints that are tender on palpation or pressure, with scores ranging from 0 (no 
tenderness) to 28 (maximal tenderness), reflecting inflammatory burden and pain percep-
tion. From EHR dataset. 

• Routine Assessment of Patient Index Data 3 (RAPID-3)9: A composite score (0–30) based 
on patient-reported physical function, pain, and patient global estimate. Higher scores indi-
cate greater disease impact. RAPID-3 has been validated for use in RA settings where formal 
joint counts may not be feasible. From web survey dataset. 

• Rheumatoid Arthritis Impact of Disease (RAID)10: A 0–10 composite score assessing seven 
domains (pain, function, fatigue, sleep, physical and emotional well-being, and coping). 
Higher scores indicate worse disease impact. From web survey dataset. 

Patient-Reported Outcomes: 

• Work productivity and activity impairment (WPAI-RA)11: Evaluates the impact of RA on 
work productivity and daily activities over the past seven days. Domains include absentee-
ism, presenteeism, overall work productivity loss, and activity impairment. Continuous out-
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come, reported as a percentage (0–100%), with higher scores indicating worsening impact of 
disease on productivity/activities. From web survey dataset. 

• Quality of life, via the EuroQol 5 dimensions, 5 levels questionnaire (EQ-5D-5L)12: As-
sesses health-related quality of life across five dimensions (mobility, self-care, usual activi-
ties, pain/discomfort, anxiety/depression), each rated on five levels. An index score (utility) is 
generated, treated as a continious variable, typically ranging from <0 (worse than death) to 1 
(perfect health). From web survey dataset. 

• Health Assessment Questionnaire (HAQ)13: Measures physical functioning across eight 
domains (e.g., dressing, walking, hygiene), scored from 0 (no disability) to 3 (severe disabil-
ity). From web survey dataset. 

Shared Decision-Making and Consultation Experience: 

• CollaboRATE14: A three-item measure of the patient’s perception of shared decision-making 
during a consultation, each item scored 0–9. Higher scores reflect better shared decision-
making. From web survey dataset. 

Self-Management and Illness Perception: 

• Capabilities, Opportunities, Motivations for Behaviour change (COM-B)15: A brief vali-
dated tool assessing self-reported readiness for health-related behaviour change. Respons-
es are recorded on a Likert scale across components representing the COM-B modes. COM-
B produces scores on 3 components: a Capabilites Score, Opportunities Score, and Motiva-
tions Score. From web survey dataset. 

• Brief Illness Perception Questionnaire (IPQ-B)16: A 9-item questionnaire assessing emo-
tional and cognitive representations of illness (e.g., consequences, timeline, control, identi-
ty), scored individually or summarised into a single score. From web survey dataset. 

Medication Use and Resource Utilisation: 

• Frequency of medication use (by type): Extracted from EHRs, includes drug type, start and 
stop dates, and number of medications prescribed throughout follow-up. From EHR dataset. 

• Cumulative healthcare resource utilisation: Captures hospital admissions, outpatient vis-
its, investigations, and other RA-related healthcare usage derived from EHR and web survey 
datasets. 

6.6.2.2 Reporting 

Descriptive statistics of secondary outcomes will be summarised across both time points of interest 
(baseline and final visit), using statistics appropriate to each outcome: frequency-type outcomes 
(e.g. synthetic DMARD frequency, EULAR response status) will be described with frequencies and 
proportions; continuous outcomes (e.g. RAPID-3 score, SJC28) will be summarised using means and 
SDs if normally distributed, and median and interquartile ranges (IQRs) if substantial deviation from 
normality is apparent upon visual inspection of histograms. Visualisation methods, including bar 
charts for proportions and line plots for trajectories of continuous outcomes over time, will accom-
pany the tabular results. 

EULAR response status of participants will be described both at baseline and follow-up, with visuali-
sations of the within-person changes in status will be produced (e.g. Sankey diagram). See the ap-
pendix for further details on how outcomes will be reported and presented. 
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6.6.3  Tertiary/Exploratory Outcomes 

6.6.3.1 Definition 

Tertiary and exploratory outcomes aim to explore broader impacts of the intervention and mecha-
nisms underlying observed changes. These include: - Representativeness and diversity of study par-
ticipants: Comparisons of participant demographics, comorbidities, medication use, and resource 
utilisation with shared health records from the wider RA population. - Longitudinal symptom trajec-
tories: Patterns of change in disease activity (DAS28-CRP), RAPID-3, RAID, SJC28, TJC28, and EQ-5D-5L 
scores over time, analysed across the 12-month observation window. - Engagement metrics: Fre-
quency of app usage, completion rates of symptom-tracking questionnaires, and healthcare profes-
sional interactions with the REMORA dashboard. 

6.7  Interim Analysis & Early Stopping 

6.7.1  Number and timing of interim analysis/es 

There are no planned formal interim analyses for REMORA2_SWT, and so no additional adjustments 
to the sample size to account for this are necessary. 

6.7.2  Analysis adjustment(s) due to interim analysis/es 

Not applicable - no formal interim analyses planned. 

6.7.3  Guidance on early trial closure (“Stopping Rules”) 

The Programme Steering Committee (PSC) retain the rights to review accruing trial data and the abil-
ity to recommend early trial closure independently of the trial team (for example for safety con-
cerns), but these recommendations do not form the basis of any formal planned interim analyses. 
No formal stopping rules are given, and any early trial closure recommendations from the PSC will 
be made as a consensus based on a combination of clinical and scientific judgement based on the 
accrued trial data. The final decision will be made by the Sponsor. The Sponsor can over-rule the 
recommendation of the PSC and may stop the trial independently of the recommendation of the 
PSC, if appropriate. 

6.8  Timing of Final Analysis 
The final analysis will be conducted after the following conditions are met: 

• Completion of Follow-Up: All participants have completed their 12(±3) month (final) follow-
up assessment, or are otherwise accounted for (e.g., lost to follow-up, withdraw). 

• Data Cleaning and Verification: All study data, including primary and secondary outcome 
measures, have been entered into the database, cleaned, and verified for accuracy and 
completeness. 

• Database Lock: The trial database will be locked after resolving all outstanding data queries 
and verifying consistency across data sources (e.g., EHRs, REMORA web survey). 

• The final analysis is expected to begin within 3 months of the last participant’s final follow-up 
visit and following confirmed database lock. 
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6.9  Timing of Outcome Assessments 
Primary Outcome: The DAS28-CRP will be assessed at baseline and at 12(±3) months. 

Secondary Outcomes: Other measures of disease activity, patient-reported outcomes, and shared 
decision-making metrics will be collected at baseline and 12 months. Timing of qualitative secondary 
outcomes will be collected during study visits but are not described in this SAP as they do not con-
tribute to the quantitative analyses. 

Tertiary Outcomes: Longitudinal outcomes (engagement metrics and data on symptoms via the 
REMORA app) will be collected continuously throughout follow-up, with analyses conducted after 
study completion. Additional web surveys collecting the secondary outcomes listed in Section 6.6.2 
are collected at 3, 6, and 9 months in addition to baseline and 12 months, and so longitudinal anal-
yses will consider change in these additional visits over time. Data from additional interim clinic vis-
its (between baseline and 12 (±3) months) are also collected, but will not be included in the primary 
or secondary outcome analyses: as these additional visits make models more complex and requir-
ing additional assumptions about trajectories, the additional time points in the secondary outcomes 
will be considered tertiary/exploratory analyses. Qualitative tertiary outcomes (e.g. clinician feed-
back) will be collected during study visits, but are not described in this SAP as they do not contribute 
to the quantitative analyses. 
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7  Statistical Principles 

7.1  Confidence Intervals and 𝑷 Values 

7.1.1  Level of Statistical Significance 

The alpha level for this trial used to assess statistical significance (“significance level”) is set at 0.05 
(5%), therefore 𝑝 values below this threshold will be considered statistically significant. 

7.1.2  Confidence Intervals 

Consistent with the alpha level, all effect estimates will be presented as 95% CIs, calculated assum-
ing the normal distribution (z-score-derived 95% CIs). CIs excluding a null effect (typically zero for 
continuous outcomes, and one for ratio-type outcomes e.g. odds-ratios) will be considered statisti-
cally significant. 

7.1.3  Adjustment(s) for multiplicity and/or other error control methods 

No multiplicity adjustment is applied to the primary outcome (DAS28-CRP), as it is a single hypothe-
sis test. 

For secondary outcomes, unadjusted 𝑝-values will also be reported, to allow readers to manually 
calculate their own preferred type-I error-rate adjustment if desired, in accordance with recommen-
dations from Hooper et al. (2025)17. 

7.2  Intervention Fidelity: Adherence, Compliance, Contamination 
Intervention fidelity in the REMORA-SWT has two principal aspects: continuing use of the REMORA 
app by participants (‘participant engagement’) and use of the REMORA dashboard during consulta-
tions (‘clinician engagement’). 

With respect to clinician engagement, number of times the REMORA dashboard is accessed, as well 
as total time viewing the dashboard are collected. Both of these are quantitative outcomes, but 
make strong assumptions that merely opening the app means that it is being looked at and/or used. 
An additional self-report questionnaire is given to clinicians, asking them to rate how much they 
used the dashboard, and how useful they found it. In combination, these outcomes should give an 
indiciation of the level of clinician engagement throughout the study. 

Regarding participant engagement, reminder notifications are provided to participants via the 
REMORA app to help promote completion of the daily, weekly, and monthly questionnaires. Daily 
alarms for unanswered questionnaires will be triggered every day at 18:30, weekly alarms will be 
triggered every 7 days at 15:30 and monthly alarms will be triggered every 28 days at 12:00. If a par-
ticipant completes and submits a questionnaire between the time the question set becomes availa-
ble (e.g., midnight for a daily question) and the scheduled alarm, the notification will not alert. 

The team also send email reminders when engagement falls below 50% for the duration of tracking 
(after an initial run-in period). These are sent monthly, up to a maximum of 5 reminders within the 
first 12 months. 

A specific level of engagement is not defined a priori and there is no set ‘target’ for engagement for 
participants (e.g. a set number of days with symptom data defining adequate use of the app). Partic-
ipants are instead encouraged to engage with the app as much as possible. The engagement level is 
explicitly examined in (exploratory) analyses as a potential mediator of the treatment effect. 
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Quantifying app engagement is important but considered an exploratory outcome given that the 
literature on defining what constitutes ‘sufficient’ engagement in studies using data collection apps 
to inform shared decision making is scant. We use two types of methodology to define app en-
gagement by participants, and will report both as findings from the trial. The first, simpler, method 
(“completeness of symptom tracking”) is defined as the proportion of study days on which a partici-
pant has recorded at least one symptom in the REMORA app, out of the total possible days that they 
were in the study. Cutoffs for high, medium, and low engagement are defined as follows: 

• ‘High engagement’: >50% of all possible days 
• ‘Medium engagement’: 25–50% of all possible days 
• ‘Low/No engagement’: <25% of all possible days 

A second, more complex definition of engagement is based on previous methodology used by 
members of the REMORA2 research team18 examining time-varying engagement patterns in a dif-
ferent smartphone study. This methodology makes use of Hidden Markov Models to derive as-
sumed latent ‘states’ of engagement, based on the observed number of study days on which a par-
ticipant has recorded at least one symptom in the REMORA app. This is an exploratory method, and 
details of the modelling process will be included in the relevant publications. 

The engagement level of participants (continuing use of the REMORA app) and clinicians (use of the 
REMORA dashboard during consultations) is explicitly examined in (exploratory) analyses as a po-
tential mediator of the treatment effect, through estimation of treatment effects at different hypo-
thetical levels of participant engagement (see Section 9.1.1). 

Contamination risk is negligible, as participants in the control condition do not receive access to the 
REMORA app. Potential contamination (e.g., clinicians modifying their approach to consultations for 
SoC participants based on experiences in the IST condition, albeit without access to tracked symp-
toms) will be monitored via qualitative interviews and clinic observations, with findings reported de-
scriptively. 

7.2.1  Definition of fidelity of the intervention and how this is assessed includ-
ing extent of exposure 

7.2.2  Fidelity Reporting 

The following participant engagement metrics will be reported: 

• A dot plot visualizing engagement patterns during study period. 

• The frequencies and proportions of participant engagement, using both the simple and 
complex definitions of engagement (see Section 7.2). 

• Mean number (and SD) of completed daily symptoms by IST participants. 

The following clinician engagement metrics will be reported: 

• Mean number (and SD) of REMORA dashboard views per clinician, per participant, out of the 
total number of clinic visits - split by study site and region (Greater Manchester/North West 
London). 

7.2.3  Protocol Deviations 

Protocol deviations are collected in a study log throughout trial conduct. Protocol deviations can 
occur in the following categories: Deviations for consent, eligibility, timing/visit checks, endpoint da-
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ta and Serious Adverse Event (SAE) reporting. When they occur, deviations are reviewed by the study 
team (programme manager, chief investigator plus relevant other staff) and are classified into one 
of four categories: Serious breach, Major deviation, Minor deviation or No non-compliance (i.e. not 
considered a deviation, after review). 

Serious breaches are defined as any departures from the study protocol that impact to a significant 
degree the safety, or physical or mental integrity, of trial participants; or the scientific value of the 
trial. Major deviations are defined as any departures from the study protocol that may impact the 
safety, or physical or mental integrity, of trial participants; or the scientific value of the trial. Minor 
deviations are defined as any departures from the study protocol that do not impact the safety, or 
physical or mental integrity, of trial participants; or the scientific value of the trial. 

Failure to register on the REMORA app is not considered a protocol deviation due to the anticipated 
potential high frequency of these occurring, and because collecting information about failure to reg-
ister is integral to answering the primary research question (effectiveness of the app when imple-
mented in a real-world setting). Participants who fail to register on the REMORA2 app will be includ-
ed in the primary outcome analysis model. 

With respect to the analysis, protocol deviations will be included/excluded from the analysis popula-
tion as described in Table 3: 

Table 3: How Participants with Protocol Deviations will be Included/Excluded from the Analysis Sample 

Protocol Deviation with Respect to: How to Include in Analysis Sample 

Consent process  
(e.g. participant was wrongly consented) 

If major deviation, exclude in analysis If minor deviation, 
include from analysis 

Study eligibility  
(e.g. participant does not meet criteria, but is 
recruited regardless) 

If major deviation, exclude in analysis If minor deviation, 
include from analysis 

Time point  
(e.g. clinic visit occurs outside of study window) 

Include in the analysis in all cases 

End point (outcome)  
(e.g. component missing from DAS-28 score) 

Include the participant, treat observation as missing data 
and handle as per Section 9.2 

SAE occurs Include in all cases 

Failure to register with REMORA2 app Include in all cases (not considered a protocol deviation 
but included for reference) 

 

7.2.4  Protocol Deviation Reporting 

Frequencies and types of protocol deviations will be summarised by study site and condition 
(SoC/IST). 

7.3  Analysis Populations 
The primary outcome analysis uses and intention to treat (ITT) analysis approach, therefore the 
analysis population is: all eligible participants, included in the analysis model according to their allo-
cated intervention, regardless of intervention fidelity (adherence) level, and according to the proto-
col deviation handling specification described in Table 3 and withdrawal/lost-to-follow-up handling 
specified in Section 8.2. 
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8  Trial Population 

8.1  Screening & Eligibility Information 
Eligibility criteria are detailed in the protocol3 and include adults (aged ≥18) with active RA, under the 
care of a consented healthcare professional, with access to an app-compatible device and ability to 
follow app setup instructions. Screening and eligibility data will be reported, including numbers 
screened, eligible, and recruited. 

All eligibility information described above will be broken down by study site. 

8.2  Withdrawal and Lost to Follow-Up (“Attrition”) 
Participants may leave REMORA2-SWT for a range of different reasons, as defined below: 

• Withdrawal: A participant may choose to withdraw from different aspects of the study: 
o Withdrawal from Active Participation: The participant requests to discontinue all active 

study procedures (e.g., using the app, completing web surveys).  
o Withdrawal from All Data Collection: The participant withdraws consent for all aspects 

of the study, and all data collection, including from the EHR, will cease from the time 
of withdrawal onwards. 

o Total Withdrawal: The participant withdraws consent for all aspects of the study, and 
all data collection up to this point. All data collection, including from the EHR will 
cease from the time of withdrawal onwards, and all currently collected data for that 
participant up to that time point will also be removed. 

o Investigator-Initiated Withdrawal: A participant may be withdrawn at the discretion of 
the investigator. This typically occurs if a participant is retrospectively found to be 
ineligible after study commencement (e.g., due to a change in diagnosis or not meet-
ing device eligibility criteria). 

• Non-Registration: Defined as IST participants who consent, but fail to register for the REM-
ORA app within 30 days of recruitment. We anticipate a 30% non-registration rate (see Sec-
tion 6.4). These participants will still be included in ITT analyses. 

• Lost to Follow-Up: Defined as participants missing their 12-month (±3 months) DAS28-CRP 
assessment without explicit withdrawal, for example where a participant not attended a clin-
ic visit, been discharged from service, moved out of area, etc. Participants that cease to en-
gage with the REMORA app will not be considered lost to follow-up, but instead their en-
gagement will be considered as per definitions described in Section 7.2. Participants lost to 
follow-up will still be included in ITT analyses. 

‘Withdrawal’ refers to participants who actively discontinue the study and notify the research team, 
or are withdrawn by the research team/chief investigator through an active decision. 

How participants’ data is handled post-withdrawal differs prior to protocol substantial amendment 
SA03: 

• Before SA03: If a participant withdraws/is withdrawn, then all data collection from this time 
point forward ceases, and ‘exposure’ to the REMORA2 app/IST clinics stops, reverting to SoC 
clinics. 

• After SA03: If a participant withdraws/is withdrawn, then all EHR and REMORA2 app data col-
lection can continue, however ‘exposure’ to the IST clinics stops, reverting to SoC clinics. 
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In alignment with the ITT desired in the primary outcome analysis, post-withdrawal observations 
from participants who withdraw after SA03 was implemented will continue to be included in the 
primary outcome analysis model. 

The study database has a tag to differentiate between visits which occurred before/after SA03 im-
plementation, to differentiate between when participants are/are not exposted to IST clinics in the 
IST arm. 

8.2.1  Reporting 

A CONSORT-SW-CRT diagram (as described in the CONSORT SWT extension19) will detail screening, 
recruitment, non-registration, withdrawals, and lost-to-follow-up by cluster and time step. 

A table will summarise reasons for withdrawal and lost-to-follow-up by condition (IST vs. SoC). 

8.3  Baseline Characteristics 
All participant baseline characteristics will be summarised as means with SDs for continuous, nor-
mally distributed variables and medians with interquartile ranges (IQRs) for continuous variables 
exhibiting skew in their distribution. Categorical variables (both binary and ordinal) will be summa-
rised as frequencies with percentages, broken down by item category. 

The following variables will be summarised: 

• Age at baseline visit 
• Gender 
• Ethnicity (all 16 ethnicity categories used in the CRF; white vs. non-white) 
• Time since RA diagnosis (in years) 
• Probable / definite RA (as judged by the treating clinician) 
• Number of comorbidities 
• Smoking status (current/former/never) 
• BMI 
• Index of Multiple Deprivation Score (IMD) 

Dummy tables outlining how this baseline information will be presented is included in the appendix. 
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9  Analysis 

9.1  Analysis Methods 

9.1.1  Primary Outcome Analysis 

9.1.1.1 Method (including any covariate adjustment and assumptions required to con-
sider) 

The primary analysis of REMORA_SWT will be conducted using a generalised linear mixed-effects 
regression model (GLMM), assuming a Gaussian distribution and an identity link function, to com-
pare disease activity (via the DAS28-CRP) in IST vs. SoC. The outcome variable is the DAS28-CRP 
score at 12 months (±3 months), treated as a continuous measure of disease activity. The model will 
include fixed effects for baseline DAS28-CRP score to adjust for initial disease severity, study period 
(implemented as a dummy-coded categorical variable [1-9], which accounts for period effects (time 
trends) whilst making no assumptions about the shape (linearity) of such effects - i.e. assuming a 
piecewise secular trend), treatment condition (IST vs. SoC as a categorical variable), and the follow-
ing covariates: age at baseline visit (in years), gender (male; female; non-binary/transgender/other; 
prefer not to say), ethnicity (white; non-white), time since diagnosis (in years), whether the diagnosis 
was probable or definite RA, number of comorbidities, smoking status (current/former/never), BMI 
(as a continuous variable), and IMD score of the postcode of the participant (as a continuous varia-
ble) to broadly control for socioeconomic factors from the participants. These covariates were se-
lected based on clinical relevance and expertise from the study team. Given the number of covari-
ates, should the model have issues with convergence, then a model dropping the ethnicity, time 
since diagnosis, probable or definite RA, number of comorbidities, and smoking status terms will be 
used instead. The exact model terms used will be reported in the relevant publication. 

Observations of categorical variables with optional completion (i.e. a ‘prefer not to say’ option) will 
be considered as missing values, anticipating that these will occur at a low frequency. 

Random intercepts will be included in the model to account for within-site correlation, and will use 
robust (sandwich) standard errors20 to account for potential misspecification of the covariance 
structure and heteroscedasticity. This modelling approach reflects the trial’s stepped-wedge struc-
ture and accounts for both temporal and hierarchical clustering21,22. Cluster-by-period interaction 
effects will also be included. As the period variable is dummy coded, this would result in a large 
number of additional terms being included in the model, and so, should the model fail to converge 
with this effect, initially, the interaction effect terms will be omitted from the model, and if still failing 
to converge, the period effect will be reconsidered as a linear term, rather than dummy-coded 
terms. 

Any model convergence issues and steps taken to counteract this will be described in the corre-
sponding results paper and trial report, with full details of the final imputation model used, and the 
steps taken to achieve this model 

The model will apply robust (sandwich) standard errors20 to account for potential misspecification of 
the covariance structure and heteroscedasticity, particularly given the small number of clusters and 
the likelihood of unbalanced data across sites. The linearity of continuous predictors and the nor-
mality and homoscedasticity of residuals will be assessed during model diagnostics. 

This model specification reflects current best practice for SW-CRT design, including the recommen-
dations from Li et al. (2020)22 for mixed models in cluster randomised settings. Treatment effects 
will be reported as adjusted mean differences with 95% CIs and corresponding 𝑝-values for statisti-
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cal inference. The use of this modelling approach ensures that both the clustering of participants 
within sites and the temporal structure of the trial are appropriately accounted for, providing robust 
and unbiased estimates of the intervention effect. 

The IMD score for each participant is calculated via the postcode lookup tool (https://imd-by-
postcode.opendatacommunities.org/imd/2019), matched to the postcode provided by each partici-
pant in the baseline web survey CRF. 

9.1.1.2 Sensitivity Analysis/es 

9.1.1.2.1 Effect of Considering Time as a Continuous Variable (Rather than Categori-
cal) 

Hooper et al.23 suggest that, for the trial design used by REMORA2-SWT, time effects should be con-
sidered as a continuous outcome, rather than as a categorical variable. We therefore intend to re-
peat the primary outcome analysis using time as a continuous (linear) variable to investigate the ef-
fect of considering time in this manner. Interaction effects will also be modified to reflect this differ-
ent implementation of the time effect. 

9.1.1.2.2 Effect of Limited Visits on the Treatment Effect Difference 

The intervention (IST) has greatest potential to affect the final outcome if the REMORA dashboard is 
reviewed after baseline once tracked symptom data is available, with treatment decisions at that 
visit then affecting disease activity scores at subsequent visits. Due to increased service pressure in 
the UK NHS and resource limitations, there is a risk that participants may have fewer clinical visits 
than desirable for patients with active disease. Participants will have only one baseline and one fol-
low-up visit during the study, limiting the opportunity for treatment changes informed by the inter-
vention. 

An additional sensitivity analysis which only includes participants who have three or more clinical 
contacts (applied to both conditions), will be undertaken to examine whether the effect of the REM-
ORA system is more pronounced. 

9.1.1.2.3 Effect of Missingness in the Primary Outcome, in the Primary Outcome 
Analysis 

As outlined in more detail in Section 9.2, multiple imputation by chained equations (MICE) will be 
used in the primary analysis to generate plausible values for missing DAS28-CRP data, assuming 
that data is missing at random (MAR) (using Rubin’s definitions of missingness mechanisms24). We 
assume that, given that multiple disease activity measures are available it is reasonable to assume 
that plausible values for missing observations of the primary outcome can be generated. 

Sensitivity analyses will be conducted to investigate the impact of different missingness assump-
tions (missing completely at random [MCAR] using a complete case analysis, and missing not-at-
random [MNAR], considering different values of the missing observations). 

9.1.1.2.4 Effect of Assumptions Around Engagement in the Primary Outcome Analy-
sis 

To assess the robustness of the primary outcome analysis (comparing DAS28-CRP between condi-
tions at 12(±3) months, after accounting for covariates), the following sensitivity analyses will be 
conducted: 

https://imd-by-postcode.opendatacommunities.org/imd/2019
https://imd-by-postcode.opendatacommunities.org/imd/2019
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1. Complete Case Analysis: Including only participants with complete data (in all analysis varia-
bles – both DAS28-CRP and other model covariates) at baseline and 12 months to evaluate 
the impact of missing data. 

2. Per-Protocol Analysis: Includes only participants who had >50% engagement (’high engage-
ment as per definition in Section 7.2), plus at least one REMORA dashboard use per clinic vis-
it. 

3. Best-Case and Worst-Case Engagement Scenarios: Given the anticipated variability in en-
gagement with integrated symptom tracking among participants and clinicians, we will per-
form sensitivity analyses to explore the following hypothetical extreme scenarios: 

o Best-Case Scenario: Marginal means will be extracted to quantify the treatment ef-
fect under the an assumption of perfect (100%) engagement levels across all partici-
pants, and assuming clinicians use the REMORA dashboard at every study visit, 
which will assess the maximum potential benefit of the intervention. 

o Worst-Case Scenario: Conversely, marginal means will also be extracted under a 
model assuming low engagement levels of <25% (‘Low/No engagement’ as per defi-
nition in Section 7.2), and also assuming that the REMORA dashboard was not used 
at any visit by the clinician. 

9.1.1.2.5 Effect of Partially-Reported Laboratory Values 

In clinical practice, CRP and ESR values are sometimes reported partially by trust laboratories. For 
example, rather than the exact values, they are sometimes reported as “<4” or “<5” on the report 
forms. For the primary outcome analysis, these values will be assumed to be the middle of the 
range between the upper and lower limits provided (e.g. if “<4” is reported, the score will be calcu-
lated using a value of 2; if “<5” is reported, the score will be calculated using a value of 2.5, etc.). 
Sensitivity analyses will investigate the effect of altering this value to the upper/lower limits of the 
range. 

9.1.1.3 Subgroup Analysis/es 

The REMORA2_SWT trial has no planned subgroup analyses for the primary outcome analysis. 

9.1.2  Secondary Outcome Analysis 

9.1.2.1 Method (including any covariate adjustment and assumptions required to con-
sider) 

The analysis of secondary outcomes in REMORA2_SWT will be conducted using statistical models 
appropriate to the structure and distribution of each outcome, while accounting for the trial design. 

Much like the primary outcome analysis model, continuous secondary outcomes will be analysed 
using a generalised linear mixed-effects regression model (GLMM), assuming a Gaussian distribu-
tion and an identity link function, to compare the continuous outcome between the IST and the SoC 
condition. The model will include fixed effects for baseline value of the continuous outcome taken 
from the baseline visit (either baseline web survey or baseline clinic visit, as appropriate to the out-
come - defined in the list below), study period (implemented as a dummy-coded categorical variable 
[1-9]), treatment condition (IST vs. SoC as a categorical variable), and the following covariates: age at 
baseline visit (in years), gender (male; female; non-binary/transgender/other; prefer not to say), eth-
nicity (white; non-white), time since diagnosis (in years), whether the diagnosis was probable or def-
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inite RA [probable/definite], number of comorbidities, smoking status (current/former/never), BMI 
(as a continuous variable), and IMD score of the postcode of the participant (as a continuous varia-
ble) to broadly control for socioeconomic factors from the participants. These covariates were se-
lected based on clinical relevance and expertise from the study team. Secondary continuous out-
comes to be analysed using this model are: 

• Routine Assessment of Patient Index Data 3 (RAPID-3) score (from web survey) 
• Patient global assessment score (from web survey) 
• Rheumatoid Arthritis Impact of Disease (RAID) score (from web survey) 
• Tender Joint Count for 28 Joints (TJC28) (from web survey) 
• Swollen Joint Count for 28 Joints (SJC28) (from web survey) 
• EQ-5D-5L index score (from web survey) 
• Work Productivity and Activity Impairment Questionnaire (WPAI-RA) score (from web survey) 
• HAQ disability index (from web survey) 
• CollaboRATE score (from web survey) 
• Patient Enablement Instrument (PEI) total score (from web survey) 
• The three Capabilities-Opportunities-Motivations-Behaviour (COM-B) subscale scores (from 

web survey) 
• Brief Illness Perceptions Questionnaire (IPQ-B) (from web survey) 

Categorical outcomes will be analysed using a generalised linear mixed-effects regression model 
(GLMM), assuming a binomial distribution and a logit-link function, to compare the categorical out-
come between the IST and the SoC condition. The model will include fixed effects for study period 
(implemented as a dummy-coded categorical variable [1-9]), treatment condition (IST vs. SoC as a 
categorical variable), and the following covariates: age at baseline visit, gender, ethnicity (coded into 
two categories: white vs. non-white), time since diagnosis (in years), whether the diagnosis was 
probable or definite RA, number of comorbidities, smoking status (current/former/never), BMI (as a 
continuous variable), and IMD score of the postcode of the participant (as a continuous variable) to 
broadly control for socioeconomic factors from the participants. No baseline value of the categorical 
outcomes will be included in this model, meaning that this model estimate is of the marginal proba-
bility of response to treatment, after controlling for the other covariates specified. These covariates 
were selected based on clinical relevance and expertise from the study team. Secondary categorical 
outcomes to be analysed using this model are: 

• EULAR response categories 
• Medication use: Proportion of participants currently taking multiple (>1) conventional 

DMARDs at 12 months 
• Medication use: Proportion of participants switching medication category (from 1 conven-

tional DMARDs/>1 conventional DMARD/Biologic DMARD monotherapy/targeted synthetic 
DMARD monotherapy/combined conventional + synthetic DMARD) 

• Medication use: Proportion of participants currently taking biologic DMARDs at 12 months 
• Medication use: Proportion of participants currently taking targeted synthetic DMARDs at 12 

months 

Random intercepts will be included in all models to account for within-site correlation, and will use 
robust (sandwich) standard errors20 to account for potential misspecification of the covariance 
structure and heteroscedasticity. This modelling approach reflects the trial’s stepped-wedge struc-
ture and accounts for both temporal and hierarchical clustering21,22. As with the primary outcome 
analysis model, cluster-by-period interaction effects will be included. As the period variable is dum-
my coded, this would result in a large number of additional terms being included in the model, and 
so, should the model fail to converge with this effect, initially, the interaction effect terms will be 
omitted from the model, and if still failing to converge, the period effect will be reconsidered as a 
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linear term, rather than dummy-coded terms. Any model convergence issues and steps taken to 
counteract this will be described in the corresponding results paper and trial report. 

Should any model have issues with convergence, then a model dropping the ethnicity, time since 
diagnosis, probable or definite RA, number of comorbidities, and smoking status terms will be used 
instead. The exact model terms used will be reported in the relevant publication. 

In cases of probable skewed distributions (e.g., healthcare resource use, work impairment), alterna-
tive link functions or appropriate distributions (e.g., gamma or log-normal) will be explored within 
the mixed-effects framework. 

9.1.2.2 Sensitivity Analysis/es 

The REMORA2_SWT trial has no planned sensitivity analyses for the secondary outcome analyses. 

9.1.2.3 Subgroup Analysis/es 

The REMORA2_SWT trial has no planned subgroup analyses for the secondary outcome analyses. 

9.1.3  Tertiary/Exploratory Outcome Analysis 

Exploratory analyses will investigate broader impacts and potential mechanisms behind observed 
treatment effects. Planned exploratory analyses include the following: 

1. Representativeness: Comparisons between trial participants and the broader RA population 
from Greater Manchester and North West London will be made using descriptive statistics 
to assess generalisability. We anticipate the data for the wider RA population will come from 
the two regional sub-national Secure Data Environments. 

2. Longitudinal Trajectories: Using mixed-effects models to examine changes in outcomes such 
as DAS28-CRP, RAPID-3, and EQ-5D-5L over time. 

3. Engagement Metrics: Descriptive statistics with appropriate visual representations will 
summarise app usage rates and healthcare professional interactions with the dashboard 
through time. 

9.2  Missing Data Considerations 

9.2.1  Missing Data Reporting 

Summary tables will describe the frequency and proportion of missing observations for all primary 
(DAS28-CRP) and secondary outcomes (e.g., EULAR response categories, RAPID-3, EQ-5D-5L, SJC28, 
TJC28, WPAI-RA, HAQ, CollaboRATE, COM-B, Brief IPQ, medication use, resource use), and alternative 
disease activity measures (DAS28-ESR, 3-component versions, etc.) by time point, treatment condi-
tion (IST vs. SoC), and cluster (Study sites). Missing data patterns will be visualised using heatmaps 
to illustrate the distribution of missingness across variables and participants, aiding in the identifica-
tion of systematic patterns. 

9.2.2  9.2.2 Missing Data Mechanisms 

To enable the planned primary and secondary outcome analysis, multiple imputation by chained 
equations (MICE) will be used to generate 50 imputed datasets (i.e. 𝑚 = 50), assuming that missing 
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observations are MAR. This number is considered sufficient to produce stable estimates and ensure 
reproducible results across a wide range of missing data). 

The imputation model is intended to estimate plausible values for all primary and secondary out-
comes, making one ‘master dataset’ that can be used consistently across all primary and secondary 
analyses. This ensures consistency in the data generating mechanisms across the study, and also 
maximises use of what we assume will be relatively highly-correlated auxiliary variables to estimate 
plausible values for missing observations of variables included in each analysis (i.e. following an ‘in-
clusive strategy’). 

The MICE model will include the following variables, taken from the EHR and web survey datasets: 

• Study site 
• Treatment condition (IST/SoC) 
• Time since study commencement until follow-up appointment 
• Disease activity measures: 

o DAS28-CRP score 
o DAS28-ESR score 
o DAS28-CRP [3-component] score 
o DAS28-ESR [3-component] score 
o CDAI score 
o Clinic-calculated DAS28 Score 
o EULAR response categories 
o All components constituting the above 

• Age at baseline visit 
• Gender 
• Ethnicity (all 16 ethnicity categories used in the CRF; white vs. non-white) 
• Time since RA diagnosis (in years) 
• Probable / definite RA (as judged by the treating clinician) 
• Number of comorbidities 
• Smoking status (current/former/never) 
• BMI 
• Index of Multiple Deprivation Score (IMD) 
• Study site 
• Questionnaires: 

o RAPID-3 score 
o RAID score 
o WPAI-RA score 
o EQ-5D-5K index score 
o HAQ score 
o CollaboRATE score 
o The three COM-B indices (Capabilities score, Opportunities score, Motivations score) 
o Brief Illness Perception Questionnaire (IPQ-B) 

Should any of the above variables have greater than one-third (33.3%) of the observations missing, 
they will be omitted from the model, as they will be considered to have too much missing infor-
mation to be beneficial to the modelling. 

We will include no interaction terms between any of the included variables, a trade-off that attempts 
to keep MI model complexity lower, and giving a better chance of successful model convergence, 
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given the large number of included variables. We assume that using a large number of interrelated 
auxiliary variables, which are observed longitudinally, is sufficient to provide good estimates of 
plausible values without including additional interaction terms to constrain more complex relation-
ships between particular variables. 

We will initially attempt to include all observed study visits, however if a large number of interim ob-
servations (those not at the baseline or final visits) are missing, these will be omitted from the mod-
el in order to increase chance of successful model convergence. 

Should model convergence not be able to be achieved using MICE using the above model specificia-
tion, multiple, simpler, more parsimonious models using only the baseline and final visit observa-
tions and/or smaller subsets of the above covariates (e.g. disease activity variables only, participant 
demographics only), and/or will be created and appended to create the full imputed datasets, ac-
cepting that this is suboptimal, and modelling all relevant variables in the same model is more de-
sirable. The full details of the imputation model will be described, including issues with convergence 
and the unsuccessful models attempted will be included in the trial report. 

Each imputed dataset will be analysed using the models specified in Section 9. Results will be pooled 
using Rubin’s rules24,25 and Wald testing to produce combined estimates, 95% CIs, and 𝑝-values, ac-
counting for within- and between-imputation variability. 

In the sensitivity analyses for the primary and secondary outcomes, we will also examine estimates 
using: 

• Complete Case Analysis, using only participants with complete sets of observations for 
each analysis model, assuming that missing observations are MCAR. 

• MNAR Exploration: Additional mixed-effects models will be run for the primary outcome 
analysis, assuming missing that DAS28-CRP scores are systematically higher by adding a 
constant offset of 1.2 points [i.e. 1 MCID], to imputed values for participants with missing 
observations of the primary outcome to test sensitivity of the primary outcome analysis es-
timates assuming that missing observations of the primary outcome are MNAR, and due to 
participants leaving the study due to increased disease activity. 

9.3  Safety/Harms Analysis 
SAEs will be monitored and reported per the protocol. Given the non-invasive nature of the REMORA 
app, significant safety concerns are not anticipated. 

• Coding and Categorisation: SAEs will be coded using MedDRA terminology, categorised by 
severity (mild, moderate, severe), expectedness (expected vs. unexpected per protocol), and 
causality (unrelated, possibly related, related to app use). 

• Analysis: Incidence rates of SAEs will be summarised by condition (IST vs. SoC) and cluster. 
Descriptive statistics (frequencies, percentages) will be reported, with narrative descriptions 
of SAEs. No formal hypothesis testing is planned due to expected low event rates. 

• Reporting: A table will summarise SAE frequencies by category, severity, and condition. 
SAEs will be listed individually with details (e.g., outcome, causality). 

9.4  Statistical Software 
All statistical analyses will be conducted using R (version 4.5.0 or later). The exact R version and 
package versions used will be documented in the final analysis report to ensure reproducibility. 
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10  Data Sharing/Open Research Practices 
The REMORA Project (which encompasses the REMORA feasibility study, and the REMORA2-SWT) 
has an Open Science Framework Repository, located at http://osf.io/sj9ha/. Here, the trial team will 
store: 

• General information about the project, including links to any relevant university pages 
• Links to trial registry entries about the project 
• Approved versions of the trial protocol 
• Approved versions of the statistical analysis plan 
• Links to the published trial protocol 
• Consent forms and participant information sheets 
• Healthcare professional training materials 
• Code used to generate the randomisation scheme 
• Data preparation (cleaning) code used to prepare the dataset(s) for the primary and second-

ary analyses (including scripts used to score any derived variables e.g. questionnaire scoring) 
• Data analysis code for the primary and secondary analyses 
• Prepared datasets (once fully anonymised and deidentified), if possible within IP and other 

governance agreements REMORA2_SWT complies with. 
• Main trial reports 
• Publications arising from the trial 
• Conference abstracts, posters, and slides from oral presentations arising from the trial 

Access to identifiable datasets will be considered upon arrangement of a suitable data sharing 
agreement - contact the trial team email address (REMORA2@manchester.ac.uk) for further details. 

10.1  Dataset Availability 
The REMORA trial is committed to promoting transparency and facilitating further research through 
comprehensive data sharing and open research practices. If possible, synthetic, de-identified ver-
sions of the trial analysis datasets will be made publicly available following completion of the study. 
If this is not possible due to resource constraints and/or due to the need to comply with IP or other 
governance or data protection agreements, at a minimum, data dictionaries will be shared, describ-
ing the full structure of datasets used in the analyses. Researchers can access these datasets/data 
dictionaries through our OSF trial repository. 

For access to original participant-level data intended for ancillary studies, researchers are required 
to submit a formal request to the trial team. Such requests will be evaluated on a case-by-case basis 
by the trial’s co-principal investigators. This process ensures that data sharing aligns with ethical 
standards and respects participant consent. To initiate a request, please use the trial team email 
address. 

10.2  Analysis Code Availability 
To support reproducibility and additional analyses, the complete statistical analysis code utilised in 
the REMORA2_SWT trial will be made publicly accessible. This includes all scripts and functions de-
veloped for data processing, analysis, and visualisation. The code will be available in our OSF trial 
repository. 

http://osf.io/sj9ha/
mailto:REMORA@manchester.ac.uk
https://osf.io/sj9ha
mailto:REMORA@manchester.ac.uk
mailto:REMORA@manchester.ac.uk
https://osf.io/sj9ha/
https://osf.io/sj9ha/
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By providing access to our protocol, SAP, synthetic datasets/data dictonaries, and analysis code, we 
aim to promote an open research environment that encourages collaboration, verification of find-
ings, and the advancement of knowledge in RA care. 
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