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ABSTRACT
Purpose. The Scleroderma Patient-centered Intervention Network (SPIN) online hand
exercise program (SPIN-HAND), is an online self-help program of hand exercises
designed to improve hand function for people with scleroderma. The objective of
this feasibility trial was to evaluate aspects of feasibility for conducting a full-scale
randomized controlled trial of the SPIN-HAND program.
Materials andMethods. The feasibility trial was embedded in the SPIN cohort and
utilized the cohort multiple randomized controlled trial (cmRCT) design. In the
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cmRCT design, at the time of cohort enrollment, cohort participants consent to
be assessed for trial eligibility and randomized prior to being informed about trials
conducted using the cohort. When trials were conducted in the cohort, participants
randomized to the interventionwere informed and consented to access the intervention.
Participants randomized to control were not informed that they have not received an
intervention. All participants eligible and randomized to participate in the trial were
included in analyses on an intent-to-treat basis. Cohort participants with a Cochin
Hand Function Scale score ≥ 3/90 and an interest in using an online hand-exercise
intervention were randomized (1:1 ratio) to be offered as usual care plus the SPIN-
HAND Program or usual care for 3 months. User satisfaction was assessed with semi-
structured interviews.
Results. Of the 40 randomized participants, 24 were allocated to SPIN-HAND and
16 to usual care. Of 24 participants randomized to be offered SPIN-HAND, 15 (63%)
consented to use the program.Usage of SPIN-HANDcontent among the 15 participants
who consented to use the program was low; only five (33%) logged in more than twice.
Participants found the content relevant and easy to understand (satisfaction rating
8.5/10, N = 6). Automated eligibility and randomization procedures via the SPIN
Cohort platform functioned properly. The required technical support was minimal.
Conclusions. Trial methodology functioned as designed, and the SPIN-HAND Pro-
gram was feasibly delivered; however, the acceptance of the offer and use of program
content among accepters were low. Adjustments to information provided to potential
participants will be implemented in the full-scale SPIN-HAND trial to attempt to
increase offer acceptance.

Subjects Clinical Trials, Dermatology, Drugs and Devices, Kinesiology, Rheumatology
Keywords Feasibility trial, Scleroderma, Systemic sclerosis, Tele-rehabilitation, Internet
intervention, Physical therapy, Occupational therapy, Cohort multiple RCT

INTRODUCTION
Patient-centered care emphasizes the need for services and interventions to helpmanage the
psychosocial, educational, and functional aspects of living with chronic diseases, in addition
to core medical treatment (Rathert, Wyrwich & Boren, 2013; Stewart, 2001; Bokhour et
al., 2018; Gusmano, Maschke & MZ, 2019; Ells, Hunt & Evans, 2011; American College of
Rheumatology Association of Rheumatology Health Professionals, 2021). Interventions to
support health-related quality of life (HRQL) are often available for patients with common
diseases. Patients with rare diseases often face unique challenges that are not addressed by
generic interventions or interventions developed for more common conditions; however,
there are barriers to developing, testing and disseminating interventions in rare diseases,
(Kwakkenbos et al., 2013) and access is limited (Kole & Faurisson, 0000; Huyard, 2009; Von
der Lippe, Diesen & Feragen, 2017; Dharssi et al., 2017).

Systemic sclerosis (SSc, or scleroderma) is a rare systemic autoimmune disease that
affects the skin and musculoskeletal system, as well as internal organs including lungs,
gastrointestinal tract and cardiovascular system (Allanore et al., 2015; Wigley & Hummers,
2003). The disease is associated with limitations in physical mobility and hand function,
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pain, fatigue, sleep disturbance, sexual dysfunction, andmental health challenges, including
body image concerns due to changes in appearance (Kwakkenbos et al., 2015; Bassel et al.,
2011; Thombs et al., 2010; Jewett, Haythornthwaite & Thombs, 2012). It, thus, has far-
reaching consequences for physical health, as well as emotional and social well-being.

Non-pharmacological interventions, including rehabilitation interventions, could
potentially help SSc patients to achieve better physical function and HRQL. There is limited
evidence for these types of interventions in SSc, however, and 2017 EULAR guidelines for
the SSc management did not make recommendations on any rehabilitation or other
non-pharmacological interventions due to the lack of evidence on their effectiveness
(Pellar & Pope, 2017; Kowal-Bielecka et al., 2009; Kowal-Bielecka et al., 2017). The British
Society for Rheumatology/British Health Professionals in Rheumatology guidelines from
2016 similarly indicate that ‘‘although the evidence base is limited, non-drug interventions
may have merit and are well tolerated’’ and call for more research (Denton et al., 2016).

The Scleroderma Patient-centered Intervention Network (SPIN) was established to
work with people with SSc to identify care needs and priorities in order to develop,
test and disseminate accessible non-pharmacological interventions that improve HRQL
and empower people with SSc to more effectively cope with the disease (Kwakkenbos
et al., 2013). SPIN is a collaboration of researchers, clinicians, patient organizations,
and people with SSc from Canada, the USA, Europe, Latin America and Australia
(http://www.spinsclero.com). Over 2,000 SSc patients from 45 centres have been enrolled
in SPIN’s web-based cohort, and SPIN investigators are developing a series of online
interventions to be tested with SPIN Cohort participants in pragmatic randomized
controlled trials (RCTs) (Kwakkenbos et al., 2013; Carrier et al., 2018).

Impaired hand function from contractures, deformities and digital ulcers of the hand are
common and a major contributor to overall disability and reduced HRQL in SSc (Kallen
et al., 2010; Rannou et al., 2007; Kwakkenbos et al., 2018). Based on SSc patient priorities,
SPIN developed an online program of hand exercises designed to improve or reduce
deterioration of hand function (SPIN-HAND) (Carrier et al., 2018). Previously, three
RCTs evaluated physical or occupational therapy interventions that targeted improving
hand function in SSc, but all were limited by small samples (N <20 per arm) (Poole, 2010).
More recently, a trial of a 12-weekmultidisciplinary day treatment program,which included
hand exercises, reported improved grip strength (mean difference between groups 3.0 kg,
95% CI [0.1–5.9]) and improved hand mobility (Hand Mobility In Scleroderma (HAMIS)
scale (Sandqvist & Eklund, 2000) mean difference between groups −1.8, 95% CI [−3.5 to
−0.1]) compared to usual care 24 weeks post-randomization (N = 53) (Schouffoer et al.,
2011). Another trial (N = 44) (Filippetti et al., 2020) tested the effectiveness of a 6-month,
minimally supervised home rehabilitation program that included aerobic exercise,muscular
endurance training of the upper limb and stretching exercises of the hands. The authors
reported that compared to the control group that received generic recommendations to
improve physical exercise, there were no differences in HAMIS scores at 3 and 6 months
after the start of the intervention. Finally, a recent RCT tested a one-month supervised SSc
home-based exercise therapy program, which included hand exercises (N = 218) (Rannou
et al., 2017). The program reduced hand disability significantly at 1-month follow-up
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(Cochin Hand Function Scale [CHFS] (Duruöz et al., 1996) adjusted mean difference
−3.65, 95% CI [−6.12 to −1.17]), but there was not a difference between groups at
6-months (CHFS adjusted mean difference −0.8, 95% CI [−3.6–2.0]) or 12-months
post-randomization (CHFS adjusted mean difference 0.5, 95% CI [−3.1–4.0]).

Prior to conducting a full-scale RCT to assess the effectiveness of offering the SPIN-
HAND program to improve hand function compared to care as usual, we assessed the
feasibility of the planned trial methodology and the user-friendliness and acceptability of
the SPIN-HANDonline program in a randomized feasibility trial (Thabane et al., 2010;Van
Teijlingen et al., 2001; Kraemer et al., 2006). The aim of the SPIN-HAND Feasibility Trial
was to inform adjustments to the online intervention and the trial protocol for the full-scale
SPIN-HAND Trial, by obtaining data related to the study’s process, required resources and
management, scientific aspects, and participant acceptability of the enrolment procedures
and SPIN-HAND program content (Carrier et al., 2018).

METHODS
Design and setting
We conducted a parallel-arm, multi-centre feasibility RCT of the online SPIN-HAND
Program. The feasibility trial was embedded in the SPIN Cohort, as described in the
published trial protocol (Carrier et al., 2018). It was registered prior to enrolling participants
(NCT03092024) and is reported based on items from the CONSORT extension for
Randomised Pilot and Feasibility Trials (Eldridge et al., 2016) and the CONSORT extension
for Trials ConductedUsingCohorts andRoutinelyCollectedData (CONSORT-ROUTINE)
(Kwakkenbos et al., 2021). There were no changes to the feasibility trial protocol after
commencement of the trial.

The SPIN Cohort was developed as a framework for embedded pragmatic trials using
the cohort multiple RCT (cmRCT) design (Kwakkenbos et al., 2013; Relton et al., 2010).
Participants in the SPIN Cohort enroll in an observational cohort with regular outcome
measurement and consent to (1) allow their data to be used for observational studies;
(2) allow their data to be used to assess intervention trial eligibility and, if eligible, be
randomized; (3) if randomized to the intervention arm of a trial to be contacted by SPIN
personnel to be invited to participate in a SPIN intervention; and (4) if randomized to
usual care, use their data to evaluate intervention effectiveness without being notified
that they have been randomized to the usual care group and not offered the intervention
(Kwakkenbos et al., 2013). Participants randomized to the intervention arm must consent
to access the intervention but are included in the trial arm whether or not they consent
to intervention access. Participants in the control arm are not notified about the trial but
continue to provide outcome data as part of normal cohort assessments. In the cmRCT
design, all participants who are randomized to a trial arm are analyzed on an intent-to-treat
basis.

The SPIN Cohort study was approved by the Research Ethics Committee of the Centre
intégré universitaire de santé et de services sociaux du Centre-Ouest-de-l’Île-de-Montréal
(#MP-05-2013-150) and by the research ethics committees of each participating centre.
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Ethics approval for the SPIN-HAND Feasibility Trial was obtained from the Research
Ethics Committee of the Centre intégré universitaire de santé et de services sociaux du
Centre-Ouest-de-l’Île-de-Montréal (#2019-1146).

SPIN Cohort participants
To be eligible for the SPIN Cohort, patients needed to be classified as having SSc based on
2013 ACR/EULAR criteria (Van den Hoogen et al., 2013) confirmed by a SPIN physician, be
≥18 years old, be able to give informed consent, be fluent in English, French or Spanish, and
be able to respond to questionnaires via the internet. The SPIN Cohort is a convenience
sample (Kwakkenbos et al., 2013; Carrier et al., 2018). Eligible SPIN Cohort patients are
recruited at SPIN sites (https://spinsclero.com/en/cohort/sites) during regular medical visits,
and written informed consent is obtained. A medical data form is submitted online by the
site to enrol participants. Cohort participants complete outcome measures via the internet
upon enrolment and subsequently every 3 months (Kwakkenbos et al., 2013). SPIN Cohort
enrollment started in March 2014 and is ongoing. Characteristics of participants in the
SPIN Cohort are comparable to those of participants in other large SSc cohorts (Dougherty
et al., 2018).

SPIN-HAND feasibility trial participants
Assessment of trial eligibility occurred during participants’ regular online SPIN Cohort
assessments. Cohort participants were eligible for the SPIN-HAND feasibility trial if they
completed their SPIN Cohort measures in English, reported at least mild hand function
limitations (CHFS (Duruöz et al., 1996) ≥ 3), and indicated interest in using an online
hand exercise intervention (≥ 7 on 0–10 scale). The full-scale trial will also include patients
who complete their Cohort assessments in French.

Procedure: randomization, allocation concealment, consent and
blinding
Randomization with a 1:1 ratio to be offered versus not offered the SPIN-HAND
intervention occurred at the time of Cohort participants’ regular SPIN Cohort assessments.
Eligible Cohort participants, based on questionnaire responses, were randomized
automatically as they completed their regular SPIN Cohort assessments using a feature
in the SPIN Cohort platform, which provided immediate centralized randomization and,
thus, complete allocation sequence concealment (Carrier et al., 2018).

Participants randomized to be offered the intervention received an automated email
invitation including a link to the SPIN-HAND Program site and the consent form for
the intervention. At initial login, they were prompted to consent to participate in the
SPIN-HAND Feasibility Trial by verifying agreement with consent elements and providing
their email address as the signature. Participants who consented were then re-directed
to the introduction page of the SPIN-HAND Program, while patients who logged out
before agreeing to the terms of the consent form returned to the consent page upon
subsequent logins. A protocol was created to standardize contact attempts via phone
and email to participants in the intervention arm. Within the first 10 days after the
SPIN-HAND invitation email was sent, SPIN personnel attempted to contact participants
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up to a maximum of 6 times to offer them more information about the study, to answer
any questions, and to help them consent or log in to the program. The first attempt was
made within 48 h of sending the invitation. If a participant was still unreachable after five
attempts, the sixth and last attempt was conducted by SPIN personnel to complete the call
protocol at approximately 20 days post-invite. Participants who accepted the offer to use
the SPIN-HAND intervention could use the web link to enter the secure intervention site.
Email and phone technical support were available during office hours to help participants
with the consent process and to access and use the intervention site (Carrier et al., 2018).

Participants who were randomized to care as usual were not notified that they had
not been offered the intervention and completed their regular SPIN Cohort assessments
(Kwakkenbos et al., 2013). Thus, participants who were offered the intervention were
not blind to their status, whereas participants assigned to usual care were blind to their
participation in the trial and to their assignment to usual care (Carrier et al., 2018).

Intervention
SPIN’s hand exercise program (Carrier et al., 2018) is based on rehabilitation programs that
have been shown to improve hand function in SSc (Rannou et al., 2017) and rheumatoid
arthritis (Lamb et al., 2015). It integrates key components of successful disease self-
management programs, including goal-setting and feedback, social modeling, and mastery
experiences (Foster et al., 2007; Lorig & Holman, 2003; Holman & Lorig, 1992; Marks,
Allegrante & Lorig, 2005a; Marks, Allegrante & Lorig, 2005b). The core of the program
consists of four modules that address specific aspects of hand function, including (1)
Thumb Flexibility and Strength (3 exercises); (2) Finger Bending (3 exercises); (3) Finger
Extension (3 exercises); and (4) Wrist Flexibility and Strength (2 exercises). Participants
can select the modules in the order that they prefer, based on a description of the type of
function that the module is targeting to maintain or improve (Fig. 1) (Carrier et al., 2018).
The program is self-administered using the online modules and includes sections on
developing a personalized program, goal-setting strategies and examples, progress tracking,
sharing goals and progress with friends and family, and patient stories of experiences with
hand disability and hand exercises (Figs. 2 and 3) (Carrier et al., 2018).
The program utilizes an engaging and easy to navigate web interface. Instructional videos
with SSc patients demonstrate and explain how to perform each exercise properly, and
additional pictures illustrate common mistakes (Fig. 4). Separate versions of each exercise
are available for participants with mild to moderate and more severe hand involvement.
Participants can identify their level by reviewing photos of hands of patients with mild to
moderate versus more severe involvement (Fig. 5). Some exercise videos include pictures to
illustrate alternate versions on how to perform the exercise when there is very severe hand
involvement (Fig. 6) (Carrier et al., 2018). There are also illustrations of common mistakes
in doing the exercises. Patients who use the program are provided guidance on selecting
intervention intensity levels and in developing a program that works best for them.
Participants offered the program were able to access it for the entire 3-month trial period.
They can spend as little or as much time as they wish on individual modules. The program
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Figure 1 Menu of the SPIN-HAND Program exercise modules.
Full-size DOI: 10.7717/peerj.13471/fig-1

is now available free-of-charge online (https://spinsclero.com/en/toolkits; registration
required).

Participants assigned to the care as usual control condition were not notified about the
trial and continued to receive their usual health care.

Feasibility outcomes
Feasibility outcomes that were collected included: (1) the proportion of SPIN Cohort
participants who met cut-off thresholds for eligibility during the period of enrollment; (2)
the proper functioning of automated eligibility and randomization procedures (i.e., no
ineligible participants should be enrolled, and eligible participants based on questionnaire
scores should not be missed for enrolment); (3) the proportion of eligible participants
randomized to be offered the SPIN-HAND intervention who accepted the offer and
consented to participate; (4) rate of completion of trial outcome variables at 3-month
follow-up; (5) completeness of the intervention usage log data; (6) ability to successfully
link data coming from the SPIN Cohort and SPIN-HAND platforms; (7) trial personnel
time requirements to call enrolled participants and help them to consent and use the
SPIN-HAND program; (8) any other challenges for study personnel; and (9) technological
performance of the online SPIN-HAND program (Carrier et al., 2018).

Usage of the SPIN-HANDprogrammodules among participants in the intervention arm
were examined via data collected on the number of logins, number of modules accessed,
goals set, and time spent on each webpage. At 3-months post-randomization, qualitative
semi-structured interviews were conducted with participants in the intervention arm to
assess user acceptability and satisfaction. The interview, consisting of 29 questions, was
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Figure 2 Goal setting tool.
Full-size DOI: 10.7717/peerj.13471/fig-2

guided by items of the Patient Education Materials Assessment Tool for Audiovisual
Materials (Shoemaker, Wolf & Brach, 2014) and addressed topics related to usability,
understandability, organization, and clarity. See Appendix S1A for the interview guide.

SPIN-HAND planned trial outcome measures
The objectives of the full-scale SPIN-HAND trial will be to evaluate the effect of being
offered access to SPIN’s online hand exercise program, compared to usual care alone,
on hand function (primary), functional health outcomes, and HRQL. Trial outcome
measures are routinely assessed as part of the SPIN Cohort assessments every 3-months.
Thus, no assessments were added for the trial that were not already part of routine SPIN
Cohort assessments. The primary outcome for the full-scale SPIN-HAND trial will be
hand function limitations, which will be evaluated using the CHFS (Rannou et al., 2017).
Secondary outcomes will be patient-reported health status measured with the Patient
Reported Outcomes Measurement Information System (PROMIS-29) profile version 2.0
(The NIH Patient-Reported Outcomes Measurement Information System, 2021) and HRQL
measured with the EuroQoL-5D-5L (EQ-5D) (Rabin & de Charro, 2001). Trial outcome
measures were collected in the feasibility trial for assessing aspects of feasibility and
descriptive purpose. They were not used to evaluate the effectiveness of the SPIN-HAND
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Figure 3 Patient stories page.
Full-size DOI: 10.7717/peerj.13471/fig-3

Program. The SPIN-HAND Feasibility Trial was not designed for hypothesis testing or
effect size estimation, and the sample size was not appropriate (Carrier et al., 2018).

The 18-item CHFS (Duruöz et al., 1996) was developed to measure hand function
limitations among patients with rheumatic diseases. The CHFS assesses ability to perform
hand-related activities (e.g., kitchen, dressing oneself, hygiene, writing/typing). Items are
scored on a 0–5 Likert scale (0=without difficulty; 5=impossible). Higher scores indicate less
functionality. The total score is obtained by adding the scores of all items (range 0–90). The
CHFS has good convergent validity with general functional disability measures and good
sensitivity to change (Duruöz et al., 1996; Poiraudeau et al., 2001; Brower & Poole, 2004). It
has been validated in SSc (Brower & Poole, 2004).

The PROMIS-29v2 measures seven domains of health status with four items each
(physical function, anxiety, depression, fatigue, sleep disturbance, social roles and activities,
pain interference) plus a single item for pain intensity (The NIH Patient-Reported Outcomes
Measurement Information System, 2021). Domain items are scored on a 5-point scale (range
1–5), with different response options for different domains, whereas the single pain intensity
item is measured on an 11-point rating scale. Higher scores represent more of the domain
being measured; that is, better physical function and ability to participate in social roles
and activities, but higher levels of anxiety, depression, fatigue, sleep disturbance, pain
interference, and pain intensity. Total raw scores are obtained by summing item scores
for each domain, which are converted into T-scores standardized from the general US
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Figure 4 Instructional video of hand exercise and illustration of commonmistakes.
Full-size DOI: 10.7717/peerj.13471/fig-4

population (mean = 50, SD = 10). PROMIS-29 version 2.0 has been validated in SSc
(Hinchcliff et al., 2011; Kwakkenbos et al., 2017).

The EQ-5D-5L (Rabin & de Charro, 2001) is a 5-item standardized questionnaire,
measuring mobility, self-care, usual activities, pain/discomfort, and anxiety/depression.
The items are rated from 1 (no problems) to 5 (extreme problems). In addition, a single
Visual Analogue Scale records the patient’s self-rated health on a scale from 0-100 where
the endpoints are labelled the best health you can imagine (100) and the worst health you
can imagine (0).

Sample size
Since this was a feasibility study, a sample size calculation was not performed. Guidance
on the appropriate sample size for feasibility trials varies substantially in the published
literature, with rules-of-thumb varying from N = 12 to N = 30 or more per trial arm
(Sim & Lewis, 2012; Julious, 2005). To ensure that we collected sufficient quantitative
and qualitative outcome data to meet our feasibility objectives and inform us about the
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Figure 5 Information page providing guidance on selecting intervention intensity levels (mild to mod-
erate andmore severe hand involvement).

Full-size DOI: 10.7717/peerj.13471/fig-5

practicalities of delivering the SPIN-HANDProgram, recruitment, and uptake, we included
a total of 40 SPIN Cohort participants in this feasibility trial.

Statistical analyses
Descriptive statistics were computed to characterize the sample, as well as for feasibility
outcomes including participants’ eligibility and recruitment numbers and the percentages
of participants who responded to follow-up measures. The frequency of logins and time
spent on the SPIN-HANDProgramwere calculated from the usage log data. Analysis of trial
outcomemeasures included the completeness of data and presence of floor or ceiling effects.
Descriptive statistics were used to provide means and standard deviations for the measures,
and the standardized mean difference effect size (Cohen’s d) was calculated between
groups at 3-months follow-up. Qualitative information on participants’ experience using
the SPIN-HAND program was used to interpret acceptability related to content, webpage
visuals, and navigation.
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Figure 6 Pictures illustrating alternate versions on how to perform the exercise for patients with very
severe hand involvement.

Full-size DOI: 10.7717/peerj.13471/fig-6

RESULTS
Participant characteristics
Enrollment in the feasibility trial started on June 1, 2017 and was completed on June 18,
2017 when 40 eligible SPIN Cohort participants were randomized. Of these, 24 (60%)
were allocated to the SPIN-HAND arm, and 16 (40%) to the usual care arm. See Fig. 7 for
SPIN Cohort patients flow through the SPIN-HAND feasibility trial. Demographic and
disease characteristics for both groups are shown in Table 1. Characteristics of participants
assigned to the intervention and control groups were generally similar with exception of
the Modified Rodnan Skin Score, which was substantially higher in the control group.

Feasibility outcomes
During the period of enrollment, 112 SPIN Cohort participants completed the eligibility
forms as part of their regular assessments. Of these, 40 (36%) SPIN Cohort participants
met inclusion criteria. The automated eligibility and randomization procedures functioned
properly: there were no eligible participants who were not randomized, nor were any
non-eligible participants enrolled in the feasibility trial. In total, 15 of 24 (63%) eligible
participants randomized to be offered the SPIN-HAND intervention consented to use
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 Figure 7 SPIN Cohort and SPIN-HAND feasibility trial flow.

Full-size DOI: 10.7717/peerj.13471/fig-7
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Table 1 Demographic and disease characteristics (N = 40).

Variable SPIN-HAND
N = 24

Usual care
N = 16

Demographic
Age in years, mean (SD) 57.1 (13.5) 58.7 (16.8)
Female sex, N (%) 21 (87.5%) 15 (93.8%)
Education in years, mean (SD) 15.0 (3.2) 15.2 (3.1)
Married or living as married, N (%) 17 (70.8%) 10 (62.5%)

Race/ethnicity, N (%)
White 22 (91.7%) 12 (75.0%)
Black 1 (4.2%) 2 (12.5%)
Other 1 (4.2%) 2 (12.5%)

Country, N (%)
Canada 8 (33.3%) 4 (25.0%)
United States 9 (37.5%) 7 (43.8%)
United Kingdom 7 (29.2%) 5 (31.3%)

Disease characteristics*

Time since onset first non-Raynaud’s symptom or sign
in years, mean (SD)

11.8 (7.0) 11.6 (9.5)a

Time since onset Raynaud’s in years, mean (SD) 14.6 (11.2)b 15.7 (13.6)c

Time since diagnosis in years, mean (SD) 10.0 (6.2) 10.1 (8.3)d

Diffuse disease subtype, N (%) 11 (45.8%) 8 (50.0%)
Modified Rodnan Skin Score, mean (SD) 9.7 (10.8)e 17.4 (10.8)f

Small joints contractures, N (% positive) 6 (25.0%) 7 (43.8%)
Large joint contractures, N (% positive) 4 (16.7%) 4 (25.0%)
Tendon friction rubs, N (% positive) 8 (34.8%)g 4 (36.4%)h

Notes.
*An asterisk (*) indicates that disease characteristics were recorded at time of enrolment in the SPIN Cohort.
Due to missing data:aN = 14, bN = 23, cN = 14, dN = 15, eN = 20, fN = 11, gN = 23, hN = 11.

the SPIN-HAND intervention. Data coming from the SPIN-HAND platform and SPIN
Cohort platform were successfully linked through the unique SPIN ID number assigned to
participants 100% of the time.

The total time spent by SPIN personnel on calls and emails for the 24 participants in
the intervention arm participants was 307 min (mean = 12.8 min). This included speaking
with participants, leaving voicemails, sending emails, and solving access issues. Four calls
were dedicated to troubleshoot password issues and difficulty accessing the program. All
four calls were resolved by SPIN personnel in less than 15 min, after which participants
were able to consent and access the SPIN-HAND program.

Study personnel spent 558 min on tasks related to the feasibility trial other than
contacting participants. These tasks involved overseeing the randomization process,
tracking progress of enrolment and consents, and logging calls in the SPIN Cohort
platform. Between June 1, 2017 and July 17, 2017 (33 working days), which is when the last
task (other than calling patients) was completed by SPIN personnel, the mean time spent
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on these tasks was 17 min per working day. No issues were reported with the technological
performance of the online SPIN-HAND program.

Usage of the SPIN-HAND program
Of the 24 participants randomized to the intervention, seven (29%) did not log in to the
consent page; two (8%) logged in but did not consent, and 15 (63%) consented. Of the
15 who consented, seven (47%) logged in only once, three (13%) logged in twice, and the
other five logged in three to 22 times (mean= 4.0; standard deviation= 6.5; median= 2).

After consent, 11 of 15 participants (73%) watched the expert introduction video,
and 11 participants watched the patient introduction (73%). Six participants (40%) used
the website tour. Ten participants (67%) accessed the page explaining the level of hand
involvement (mild/moderate or severe) to identify the exercises most relevant to them.
Six participants (40%) did not access any module in the SPIN-HAND Program, four
participants (27%) accessed one of the four modules. Two other participants accessed
three and four modules (overall mean = 1.1, standard deviation = 1.2, median = 1). Of
the different modules in the SPIN-HAND Program, seven participants (47%) accessed
the Thumb Flexibility and Strength, five (33%) accessed the Finger Bending module, and
four participants (27%) accessed module on Wrist Flexibility and Strength. The module
addressing Finger Extension was accessed by one participant (7%). Three of the nine
participants who accessed any module watched 1 exercise video, one participant watched
two videos. The other participants each watched between three and six videos (mean= 1.8,
standard deviation = 2.1, median = 1). Four patients used the goal-setting feature (27%).

User feedback
At 3-months post-randomization, qualitative semi-structured interviews were conducted
with participants in the intervention arm to assess user acceptability and satisfaction. Of
the 15 intervention arm participants who consented to use the SPIN-HAND Program, six
participated in the interview. The interview questions addressed topics related to usability,
understandability, organization, performance and clarity of the SPIN-HAND program. Of
the nine participants whowere not interviewed, one withdrew a few days after consenting to
the SPIN-HAND feasibility trial, three were unreachable at 3-month post-randomization
(three contact attempts), and five declined (two participants indicated that they did not
use the program enough, two declined due to health problems, and one mentioned that
exercise was not a priority). The six interviewed participants were all female with a mean
age of 62.3 (SD = 6.7) years. Four had limited disease subtype, the other two had diffuse
disease. The mean time since the onset of the first non-Raynaud symptom was 11.2 (SD =
6.6) years, and the mean CHFS score for these participants was 20.2 (SD = 11.0).

A summary of responses to the PEMAT interviews is shown in Table 2. Overall, feedback
was very positive. The overall mean grade given by participants for the SPIN-HAND
Program was 8.5/10. No concerns related to adverse events were reported.

SPIN-HAND planned trial outcome measures
Of the 40 participants, 26 (65%) completed their 3-months follow-up assessments,
including 14 in the intervention arm (58%) and 12 in the control arm (75%). Table 3
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Table 2 Summary of responses to the patient educationmaterials assessment tool for audiovisual materials (PEMAT) interviews.

PEMAT Item Summary of Responses

GENERAL
Did you use a computer or tablet or both to access the SPIN-
HAND Program?Can you please tell us about your experience
with the SPIN-HAND Program, including things that you liked
about the program and things that could be improved?

3 computers, 3 tablets. 1 works well, no issues; 1 nothing to
improve; 1 likes expert and patient videos; 1 likes exercise
levels choices, internet connexion issues; 2 no answer.

PROCESS
Did the initial invitation email provide you with the information
you needed to understand how to sign up for the study? If no,
what information was missing?

6 yes.

Did you find the follow up telephone call you received within
48 h of the invitation email to be helpful? If no, why not?

5 yes; 1 no because never home when SPIN calling.

PURPOSE
Did you understand the objective of the SPIN-HAND program?
If no, how could the objective be clarified?

6 yes.

Did you find the information provided in the SPIN-HAND pro-
gram relevant? If no, how could the information provided be made
more relevant for you or other scleroderma patients?

6 yes.

WORDS AND LANGUAGE
Did you find that the intervention used common, everyday lan-
guage that was easy to understand? If no, can you give an example
of something or some word(s) that you did not understand?

6 yes.

Did you understand all the medical terms or, if not, were they
clearly explained in the SPIN-HAND program? If no, can you give
an example of medical term(s) that you did not understand?

6 yes.

CONTENT, ORGANIZATION, NAVIGATION
Did you find that the SPIN-HAND program is broken down into
manageable chunks or sections? If no, which parts of the content
weren’t broken down into manageable chunks or sections and how
could we improve them?

5 yes; 1 has not used the program enough to answer.

Did you find the different pages or sections of the program to be
clearly indicated? I f no, what section(s) could be more clearly la-
belled?

6 yes.

Did you find it easy to navigate through the intervention and to
understand where to go next? If no, how could the different steps
to navigate the intervention be more clearly explained?

6 yes.

Did you consult the ‘‘More info’’ tab (Scleroderma and your
hands, FAQ, Patient stories)? If no, why not?

4 yes; 1 only the first time but not on a regular basis; 1 felt
overwhelmed with content and hasn’t had a chance to look
at it yet.

Did you experience any technical difficulties while using the in-
tervention? If yes, what type of technical problems? Did you request
assistance from the SPIN team? If you did, was the SPIN team able
to help you resolve them?

4 no; 1 internet connectivity issue; 1 login issue resolved by
SPIN team.

Did you use the website tour? If yes, was it helpful to learn to navi-
gate the website? Why or why not?

3 yes, very helpful; 3 no.

Did you use the ‘‘My bookmarks’’ feature? If yes, did you find it
helpful for easily navigating to the pages you wanted? Why or why
not?

6 no.

(continued on next page)
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Table 2 (continued)

PEMAT Item Summary of Responses

VISUAL AIDS
Did the fact that the intervention was introduced by scleroderma
experts and patients make the program more relatable?Why or
why not?

4 yes more relatable; 1 yes interesting to hear about others
challenges; 1 yes better understanding of symptoms coming
from medical professionals.

Did you understand how to correctly perform the exercises from
watching the videos and listening to the audio instructions? If no,
what would have helped you better understand how to correctly per-
form the exercises?

6 yes.

Did you take a look at the ‘‘Tips to avoid common mistakes’’ sec-
tions? If yes, did the pictures of common mistakes and written in-
structions help you to avoid performing wrong movements? If no,
why didn’t you use the section on common mistakes section?

3 yes very helpful; 3 no (no time, no problem performing
exercises, would have looked if need be).

Were you able to clearly understand the people speaking in the
videos? If no, why couldn’t you understand the words in the videos?
(e.g., too fast, too soft, mumbling, accent)? Are there any videos in
particular that were more difficult to understand than others? If yes,
which one(s)?

6 yes.

Did you look at the video transcripts? If yes, were they helpful? If
yes, were the video transcripts helpful to you? Why or why not?

3 yes very helpful; 3 no.

ACTIONABILITY (Routine, Goal-setting, motivation)
Did you set an exercise routine for yourself? If yes, did you find it
easy to set an exercise routine for yourself using the materials in the
SPIN-HAND program? If no, how could the step-by-step approach
be improved or better explained?

4 yes it was easy to set a routine; 1 no lack of time, 1 no
motivation issue, nothing to improve with step-by-step
approach.

Did you find an exercise routine that fit your ability level and
needs? If no, what made it hard for you to find an exercise routine
that fit your ability level and needs? (e.g., levels not appropriate,
time spent on exercises per day or per week not appropriate, other
reason)

6 yes.

Did you set goals for yourself using the goal setting material?
Why or why not?

3 yes (very helpful, good daily reminder, did not specify
why); 3 no (knew they wouldn’t keep up with it, set
personal goal but not using SPIN goal form feature, did not
specify why).

Did you incorporate exercises into your planned routine and
stick to it? If no, what were some obstacles you faced when trying to
incorporate the exercises into your routine? How could the SPIN-
HAND program have helped you to overcome these obstacles?

5 yes; 1 yes but not as much as they would have liked –lack
of time and ulcers.

Did you use the option to share your goals with friends and fam-
ily via email? If yes, did the option to share your goals with friends
and family via email help you stick to your goals? If no, what other
motivational feature might have been more helpful?

5 no - no other suggestion; 1 no - adding testimonials that
show the improvement in hand function from people who
used the program for a few months.

Did you set email reminders for yourself? If yes, did having the
option set email reminders for yourself help you incorporate the
exercises into your routine? If no, did you use another type of re-
minder to do your exercises?

1 yes very helpful; 3 no did no use them or any other type of
reminder; 1 no did put a note at the beginning of each week
in their agenda; 1 no partner reminded them.

Did you use the feature to track your progress? If yes, did having
the option to track your progress week after week encourage you to
continue performing the exercises? If no, why not? Did you use any
other way to track your progress? If so, what did you do?

2 yes - felt encouraged to continue; 4 no (2 use their
personal tracking system to track improvements, 1 no time
to track progress, 1 did not specify why or how).

(continued on next page)
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Table 2 (continued)

PEMAT Item Summary of Responses

OVERALL APPRECIATION
How user-friendly on a 0-10 scale (0, being the worst and 10 be-
ing the best possible score) would you rate the SPIN-HAND pro-
gram?

3 rated 10; 1 rated ‘‘8 or 9’’; 1 rated 8; 1 rated 4 for the initial
login, 8 for the program itself so 6 on average.

Would you recommend this program to someone with sclero-
derma? If no, why?

6 yes.

What grade (on a 0-10 scale, 0 being the worst and 10 being the
best possible score) would you give the program?

2 rated 10; 2 rated 8; 1 rated 10 for the intent, and ‘‘6 or 7’’
for the program; 1 no answer.

Is there anything you want to give us feedback about that was not
included in this interview?

5 no; 1 consider asking people if they liked doing the
program on their own of if they would prefer having a
PT/OT to coach them.

Table 3 Pre- and post- intervention total scores for the CHFS and PROMIS-29v2 Physical Function domain.

Measure Intervention
N completed

Intervention
Mean (SD)

Controls
N completed

Controls
Mean (SD)

Standardised
Mean Difference
Effect Size
(95% confidence interval)

Cochin Hand
Function Scale

Baseline 24 21.9 (15.5) 16 21.1 (16.1)
Month 3 14 22.0 (15.5) 12 20.9 (14.4) 0.07 (−0.70, 0.84)

PROMIS-29 Physical
Function

Baseline 24 40.7 (8.9) 16 39.4 (6.5)
Month 3 14 42.2 (8.6) 12 41.1 (6.6) 0.14 (−0.64, 0.91)

shows the responses to CHFS and PROMIS-29 Physical Function domain for both groups
at baseline and 3-months follow-up, which will be themain primary (CHFS) and secondary
(PROMIS-29) trial outcome measures of interest for the full-scale trial. Results for the
other PROMIS-29 domains and the EQ-5D-5L are displayed in Tables S1, S2. There were
no floor or ceiling effects for the CHFS and PROMIS-29 Physical Function scale at baseline
or follow-up. The mean CHFS score among those who consented (N = 15; M = 21.3, SD
= 14.3) was similar to the mean of those who did not provide consent (N = 9; M = 23.0,
SD = 18.2).

DISCUSSION
Trial methodology for the SPIN-HAND trial, including the automated eligibility and
randomization procedures via the SPIN Cohort platform, functioned properly and
participants who used the SPIN-HAND program were satisfied with it. All 40 patients
were enrolled within 17 days through the SPIN Cohort. However, the consent rate of
participants who were offered the intervention (63%) and the usage of the SPIN-HAND
program amongst those who consented was low. In addition, only 58% of patients in the
intervention group, and 75% in the control group completed their 3 month follow-up
measures through their SPIN Cohort assessment.
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The SPIN-HAND exercise program is a self-help tool that may improve hand function
in patients with SSc. With respect to overall experience with the program, participants
reported that the content was relevant and easy to understand. Overall satisfaction with
their experience in the SPIN-HAND Program was rated as 8.5 out of 10 on average,
and patients would recommend the program to others with scleroderma. Users did
not report technological problems with the program. Only six patients completed the
post-intervention interview, however. Thus, the satisfaction estimate should be interpreted
with caution, as it could overestimate satisfaction if patients who participated in the
interview rate the program more positively than the ones not participating. Feedback from
people who declined the offer of the SPIN-HAND intervention or who logged in only once
would also have provided additional valuable insights. In the full-scale trial, we will use the
Client Satisfaction Questionnaire-8 (CSQ-8), a standardised survey that is used to assess
satisfaction with health services, at 3-months follow-up (Larsen et al., 1979).

There were 24 (60%) participants randomized to the intervention arm and 16 (40%)
to the control arm. We carefully reviewed and verified that the randomization procedure
with 1:1 ratio was indeed properly implemented and that the imbalance was not due to a
programming error. Simple randomization sometimes leads to differences in the number of
participants in different trial arms, particularly when the sample size is small, and unequal
group sizes reflect randomness (Schulz & Grimes, 2002; Canedo-Ayala et al., 2020). The
degree of imbalance in our feasibility trial would be expected to occur more than 25% with
40 participants randomized 1:1 to two groups.

The low consent rate amongst the participants who were offered to try the SPIN-HAND
program in this feasibility trial was problematic and will need to be improved when
assessing the program’s effectiveness in the full-scale trial. Since we used a fairly low
cut-off threshold for the CHFS to become eligible for the trial, one concern might be that
participants with lower scores (i.e., limited hand function problems) may have been little
motivated to participate. Most intervention arm patients had high CHFS scores, however,
and there was no difference in mean scores between those who consented and those who
did not, suggesting this was not an issue.

Based on the findings that the uptake of the offer to try the SPIN-HAND program was
low, and the low usage of the program amongst consenting participants in this feasibility
trial, we will amend our recruitment strategy prior to the SPIN-HAND full-scale trial to
try to increase the proportion of patients who accept the offer and access the program’s
content. Specifically, we will adjust the information on SPIN-HAND that wemake available
to patients in the SPIN Cohort, by providing them with brief descriptions and screenshots
of the program modules, exercise videos, goal setting and patient stories. After providing
this information, Cohort participants will be asked whether they would be willing to try
the SPIN-HAND program if offered to them (yes/no). To be eligible for the full-scale RCT,
patients will also need to answer ‘yes’ to this question. In addition, in our invitation email
to patients who are randomized in the intervention group, we will be providing a brief
screencast video that provides an overview of the features of the SPIN-HAND program,
thus allowing them to get an idea of what the SPIN-HAND program entails prior to
consent.
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In the full-scale SPIN-HAND RCT, we will use a 3:2 randomization ratio to ensure a
sufficiently large sample in the intervention arm for dose–response and other secondary
analyses, without reducing power substantially. There are currently approximately 1,800
active participants in the SPIN Cohort, and 35% of participants were eligible in this
feasibility trial. Thus, it appears feasible to include the required sample of 586 patients in
the full-scale trial. Since SPIN Cohort participants complete assessments every 3 months,
during which they are automatically screened for trial eligibility, patient enrollment should
be efficient and fast.

In the cmRCT design, compared with traditional RCT designs, randomization to the
intervention or control arm is conducted prior to obtaining consent for the intervention,
thus declining participation happens post-randomization. In intention-to-treat (ITT)
analyses, patients who do not accept the offer to try the SPIN-HAND program are included
in the intervention arm. This allows estimation of the effects associated with offering the
intervention but not intervention effects among thosewho agree to attempt the intervention
(Pate et al., 2016). SPINplans to disseminate its programs post-research publicly via partner
patient organization websites. For these users, the most important effect estimate relates to
users who desire to attempt the program. Therefore, in the full-scale SPIN-HAND Trial,
in addition to the primary intention-to-treat analysis, we will use instrumental variable
analysis (also known as complier-average causal effect analysis) to estimate effects among
patients who accept the intervention offer compared to similar patients in the usual care
group (Relton et al., 2010; Steele et al., 2015).

Although there are currently few published RCTs using the cmRCT design, the
acceptance rate in our study is comparable to the rates of intervention uptake in other trials
using the cmRCTdesign. A study on the effects of the offer of adjunctive treatment provided
by homeopaths for patients with self-reported unipolar depression in addition to usual
care enrolled in the Yorkshire Health Study found that 40% of participants randomized
in the intervention arm took up the offer of treatment and had at least one consultation
with a homeopath (Viksveen, Relton & Nicholl, 2017). Furthermore, in the Utrecht cohort
for Multiple BREast cancer intervention studies and Long-term evaLuAtion (UMBRELLA)
FIT trial, of the 130 inactive women with breast cancer who were randomized to the
intervention group and were offered a 12-week supervised exercise intervention, 68 (52%)
agreed to participate (Gal et al., 2019).

When the cmRCT design was introduced in 2010, it was suggested that cohort
participants can be presented with a list of possible interventions as part of regular
cohort data collection and asked if they would agree to use them if offered, as was done in
this feasibility trial. It has been hypothesized that this process would identify the potential
accepters in advance and consequently reduce dilution of the intervention effects (Relton
et al., 2010). The results of our study suggest that despite selecting patients based on their
indicated interest on the cohort’s signalling item, uptake of the offer to try the intervention
was low. This result raises important questions about using signalling items as an eligibility
criterion for participation in RCTs conducted using the cmRCT design, and it needs to
be carefully evaluated how effective these items are at identifying potential accepters of
interventions in advance. Since this SPIN-HAND feasibility trial, with its small sample size,
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provides only preliminary evidence, additional RCTs with larger samples using the cmRCT
design are necessary to confirm this finding.

The completion rates for the follow-up assessments differed between the trial arms
(58% vs 75%) and were lower than would be ideal in the full-scale trial. All participants
in the SPIN Cohort receive an email two weeks prior to each follow-up to remind them
to go online and complete their forms. On the date of the follow-up assessment, a second
notification e-mail was sent to patients, reminding them to complete the questionnaires
online. If one week prior to the assessment end date the questionnaire had not been
completed yet, a SPIN investigator called SPIN Cohort patients to encourage them to go
online and complete the forms. In the full-scale trial, calling trial patients may help to get
higher completion rates. On the other hand, one of the advantages of the cmRCT design is
that patients in the control arm are not aware that a trial is going on (Eldridge et al., 2016)
and calling them more frequently than usual may alarm them that they are enrolled in a
trial. Thus, this additional call will not be implemented in the full-scale trial, but it will be
considered for future trials if outcome completion in the full-scale trial also shows to be
lower than ideal.

The present study has limitations that should be considered in interpreting its results.
First, the SPIN Cohort constitutes a convenience sample of SSc patients receiving treatment
at a SPIN recruiting centre, and patients at these centres may differ from those in other
settings. Additionally, SSc patients in the SPIN Cohort complete questionnaires online,
which may further limit the generalizability of findings, as all participants already have
Internet access and are comfortable using it in a research setting (Kwakkenbos et al., 2019).
Third, wewere only able to include English-speaking SPINCohort participants in this study.
The reason for not including French-speaking patients is that there was a limited number
of French-speaking SPIN Cohort participants at the start of this study, and we wanted to
be able to assess feasibility aspects but maximize the number of French participants eligible
for the full-scale trial. The SPIN-HAND Program is currently not available in Spanish,
meaning we could not include Spanish-speaking participants in the trial. Finally, we did
not collect medical data (e.g., presence of digital ulcers) during the time of the trial.

In summary, findings of the present study suggest that trial methodology was feasibly
implemented and that the online SPIN-HAND program was user-friendly and acceptable
to patients. However, acceptance of the offer and usage of the SPIN-HAND Program were
low. Thus, adjustments to the information provided to potential participants, aiming to
improve uptake of the intervention, will be implemented before undertaking a full-scale
RCT of the SPIN-HAND program to assess effectiveness.
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