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Abstract

Background: Systemic sclerosis (scleroderma; SSc) is a rare autoimmune connective tissue disease. Functional
impairment of hands is common. The Scleroderma Patient-centered Intervention Network (SPIN)-HAND trial com-
pared effects of offering access to an online self-guided hand exercise program to usual care on hand function (pri-
mary) and functional health outcomes (secondary) in people with SSc with at least mild hand function limitations.

Methods: The pragmatic, two-arm, parallel-group cohort multiple randomized controlled trial was embedded in

the SPIN Cohort. Cohort participants with Cochin Hand Function Scale (CHFS) scores > 3 and who indicated interest
in using the SPIN-HAND Program were randomized (3:2 ratio) to an offer of program access or to usual care (targeted
N=586). The SPIN-HAND program consists of 4 modules that address (1) thumb flexibility and strength; (2) finger
bending; (3) finger extension; and (4) wrist flexibility and strength. The primary outcome analysis compared CHFS
scores 3 months post-randomization between participants offered versus not offered the program. Secondary out-
comes were CHFS scores 6 months post-randomization and functional health outcomes (Patient-Reported Outcomes
Measurement Information System profile version 2.0 domain scores) 3 and 6 months post-randomization.

Results: In total, 466 participants were randomized to intervention offer (N=280) or usual care (N=186). Of 280
participants offered the intervention, 170 (61%) consented to access the program. Of these, 117 (69%) viewed at least
one hand exercise instruction video and 77 (45%) logged into the program website at least 3 times. In intent-to-treat
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statistically significant differences in other outcomes.

Systemic, Systemic sclerosis, Tele-rehabilitation

analyses, CHFS scores were 1.2 points lower (95% Cl — 2.8 to 0.3) for intervention compared to usual care 3 months
post-randomization and 0.1 points lower (95% Cl — 1.8 to 1.6 points) 6 months post-randomization. There were no

Conclusion: The offer to use the SPIN-HAND Program did not improve hand function. Low offer uptake, program
access, and minimal usage among those who accessed the program limited our ability to determine if using the
program would improve function. To improve engagement, the program could be tested in a group format or as a
resource to support care provided by a physical or occupational therapist.

Trial registration: NCT03419208. Registered on February 1, 2018.

Keywords: Cohort multiple RCT, Occupational therapy, Physical therapy, Randomized controlled trial, Scleroderma,

Introduction

Systemic sclerosis (SSc, or scleroderma) is a rare sys-
temic autoimmune disease characterized by vascular
hyperreactivity and fibrosis of the skin and internal
organs [1, 2]. Approximately 90% of people with SSc
experience significant functional limitations in the
hands, and hand function is more closely associated
with disability than any other aspect of the disease
[3-8].

In the absence of a cure, a primary goal of SSc care is
to prevent and reduce disability and improve health-
related quality of life [1]. Physical and occupational ther-
apy techniques for the hands that have been described
include rehabilitation exercises, connective tissue mas-
sages, joint manipulation, splinting, and heat or paraf-
fin wax baths [9-14]. Existing evidence, however, tends
to be descriptive or from very small trials with impor-
tant limitations in design, conduct, and reporting [15].
As part of an ongoing living systematic review [16], we
identified 11 randomized controlled trials (RCTs) that
evaluated physical or occupational therapy interventions
designed specifically to improve hand function in SSc,
but none analyzed data from >30 participants per trial
arm [13, 14, 17-25]. Two other small trials have evalu-
ated a 12-week multidisciplinary day treatment program
(N=53) [26] and a minimally supervised general home
exercise program (N=44) [11]; both included hand exer-
cises and reported that the interventions improved grip
strength. A large, well-conducted RCT (N=218) tested a
1-month supervised SSc hospital-based exercise therapy
program (three weekly sessions of 3 h each for 4 weeks
plus personalized home program), which included hand
exercises, and reported that the program reduced hand
disability at 1-month follow-up (3.7 points on Cochin
Hand Function Scale (CHFS), 95% confidence interval
[CI] 1.2 to 6.1), but not after 6 or 12 months post-rand-
omization [27]. Current guidelines for SSc management
note the potential importance of rehabilitation interven-
tions, but do not recommend for or against them due to
limited evidence [28, 29].

Electronic health interventions are increasingly used
to address a range of health care problems [30-34] and
may be particularly important in rare diseases, such as
SSc, where people face barriers to accessing specialized
services. The Scleroderma Patient-centered Intervention
Network (SPIN) is an international network of research-
ers, clinicians, and people with SSc [35] that developed
an online hand exercise program designed to improve
hand function (SPIN-HAND) [36]. Prior to conducting
a full-scale RCT, we conducted a randomized feasibil-
ity trial (N=40) [36, 37] in which we utilized the cohort
multiple randomized controlled trial (cmRCT) design
[35, 38] Based on routine cohort assessments, eligible
participants were randomized to be offered the SPIN-
HAND intervention or to usual care. We found that trial
methodology was feasibly implemented and that the
online SPIN-HAND Program was acceptable to patients,
but uptake of the offer and program usage were low [37].
To attempt to address the low offer acceptance, in design-
ing the full-scale trial we evaluated the interest of poten-
tial participants in using the intervention as part of trial
eligibility criteria.

The aim of the full-scale SPIN-HAND trial was to eval-
uate the effect of being offered access to the SPIN-HAND
Program, compared to usual care alone, on hand function
(primary) and functional health outcomes (secondary).

Methods

The SPIN-HAND trial was a pragmatic, two-arm parallel
c¢cmRCT with a 3:2 allocation ratio to an offer of access
to the SPIN-HAND Program in addition to usual care or
to usual care alone. The trial was embedded in the SPIN
Cohort and registered prior to enrolling participants
(NCTO03419208). Ethics approval was obtained from the
Research Ethics Committee of the Jewish General Hospi-
tal, Montreal, Canada (#2013-147, 12-123-A).

SPIN Cohort
The SPIN Cohort was developed as a framework for
embedded pragmatic trials using the cmRCT design
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[35, 38]. Participants in the SPIN Cohort enroll in an
observational cohort with regular outcome measure-
ment 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 ran-
domized; (3) if randomized to the intervention arm of a
trial to be contacted and invited to consent to access and
use an intervention; and (4) if randomized to usual care,
allow their data to be used to evaluate intervention effec-
tiveness without being notified that they are in the trial
control group [35].

To be eligible for the SPIN Cohort, participants must
be classified as having SSc based on 2013 American Col-
lege of Rheumatology / European League Against Rheu-
matism criteria [39], confirmed by a SPIN physician;
be > 18 years old; be fluent in English, French or Spanish;
and be able to respond to questionnaires via the internet.
The SPIN Cohort is a convenience sample. Participants
are recruited at SPIN sites (www.spinsclero.com/en/
sites) during regular medical visits, and written informed
consent is obtained. A medical data form is submitted
online by the site to enroll participants. Cohort partici-
pants complete outcome measures via the internet upon
enrollment and subsequently every 3 months [35]. SPIN
Cohort enrollment started in March 2014 and is ongoing.
The SPIN Cohort was approved by the Research Ethics
Committee of the Jewish General Hospital, Montréal,
Canada (#12-123), and by the research ethics commit-
tees of each recruiting center.

Among sites with participants in the SPIN Cohort at
the start of the trial, 32 sites from Canada, France, the
USA, the UK, and Australia were included in the trial
(81% of active participants); however, the Australian site
had just started patient enrollment. Two sites in Spain
and Mexico were excluded because the SPIN-HAND
Program was not available in Spanish; participants from 3
sites were excluded due to concerns about other concur-
rent non-SPIN activities at those sites; and participants
from 4 sites were excluded because they were involved in
a concurrent feasibility trial of SPIN’s self-management
program (SPIN-SELF) [40]. These 4 sites were from Eng-
lish-speaking countries or regions and were chosen based
on the number of participants they had enrolled that
would yield sufficient numbers for the SPIN-SELF feasi-
bility trial.

SPIN-HAND trial eligibility

Assessment of trial eligibility occurred during partici-
pants’ regular SPIN Cohort assessments. Cohort par-
ticipants were eligible for the SPIN-HAND trial if they
completed their SPIN Cohort measures in English or
French, reported at least mild hand function limitations
(CHES [41] > 3), and indicated interest in using an online
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hand exercise intervention (>6 on 0-10 scale). SPIN
Cohort participants who met these criteria were then
shown a webpage that described that SPIN was planning
to do a study to evaluate the effect of an online program
of hand exercises to prevent or reduce hand function
problems in people with SSc, provided a description of
the SPIN-HAND Program with screenshots of the most
important features (i.e., program modules, exercise
videos, goal setting, and patient stories) and the time
required from participants, and asked whether, if invited,
they would be willing to try the program (yes/no); those
who answered “yes” were eligible and randomized. Par-
ticipants randomized to the intervention group in the
SPIN-HAND feasibility trial [36, 37] were excluded from
the full-scale trial, but participants in the feasibility trial
control arm were eligible because they had not been noti-
fied about the feasibility trial and did not have access to
the SPIN-HAND Program during the feasibility trial.

Procedure: randomization, allocation concealment,
consent, and blinding

Eligible participants were randomized automatically as
they completed their regular SPIN Cohort assessments
using a feature in the SPIN Cohort platform, which pro-
vided immediate centralized randomization and com-
plete allocation sequence concealment. Participants
randomized to usual care were not notified about the
trial and completed their regular SPIN Cohort assess-
ments [35, 38]. Thus, participants who were offered the
intervention were not blind to their status, whereas par-
ticipants assigned to usual care were blind to their partic-
ipation in the trial and assignment to usual care. We used
a 3:2 intervention to usual care control allocation ratio to
be able to potentially evaluate dose—response effects as
we anticipated that some intervention participants would
not consent to use the program.

Participants randomized to the intervention arm
received an automated email invitation including the
brief screencast video about program features, a link to
the program website, and a copy of the intervention con-
sent form. At initial login to the SPIN-HAND platform,
they were prompted to consent to participate, and those
who consented were re-directed to the program intro-
duction page. Participants who logged out without con-
senting returned to the consent page upon subsequent
logins, if any.

SPIN personnel attempted to contact all intervention
arm participants by phone, usually within 48 h of send-
ing the invitation email, to describe the study, review the
consent form, and answer questions. If participants could
not be reached initially, up to 5 attempts were made in
the 10 days post-randomization. If a participant was
unreachable after five attempts, a sixth and last attempt
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was conducted approximately 20 days post-invitation.
Email and phone technical support were available to help
participants with the consent process and to access and
use the intervention site.

Intervention and comparator

SPIN-HAND Program

Intervention arm participants had access to the SPIN-
HAND Program through any electronical device (e.g.,
computer, tablet, smartphone) for the entire 6-month
trial period. The program was designed by SPIN experts
and members of the SPIN Patient Advisory Board [36].
The program utilizes exercises from rehabilitation pro-
grams that have improved hand function in SSc [27]
and rheumatoid arthritis [42] and integrates key compo-
nents of successful disease self-management programs,
including goal setting and feedback, social modeling, and
mastery experiences [43—47]. The core of the program
consists of 4 modules that address (1) thumb flexibility
and strength, (2) finger bending, (3) finger extension, and
(4) wrist flexibility and strength.

The program includes sections on developing a person-
alized program, goal-setting strategies, progress tracking,
sharing goals with friends or family, and patient stories
about hand disability and exercises. Instructional videos
explain and demonstrate how to perform each exercise
properly with pictures to illustrate common mistakes.
Participants can select modules in any order, based on a
description of the type of function that the module tar-
gets. They are provided guidance on selecting exercise
intensity levels by screenshots and descriptions of mild
to moderate and severe hand involvement. Separate ver-
sions of exercises and instructional videos are available
for both involvement levels. Additionally, some exercise
videos for participants with severe hand involvement are
complemented with pictures illustrating alternate ver-
sions of the exercise if the original exercise cannot be
performed.

For the first 4 weeks of the program, participants focus
on exercises in one module per week and are encour-
aged to perform the exercises 3—-5 times per week. Time
per day graduates from 3—4 min in week 1 to 5-15 min
in week 4. Starting with week 5, participants can select
from a menu of program options that fit their needs
and schedule. These range from 5-10 min per day to
30-35 min per day.

The SPIN-HAND Program can be accessed online at
https://tools.spinsclero.com.

Comparator

Participants in the usual care arm received usual care
and routine reminders to complete regular SPIN Cohort
measures. They did not have access to the SPIN-HAND
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Program and were not alerted that they were participants
in the trial.

There were no restrictions on participants in the inter-
vention or comparator arms with respect to any other
hand-related interventions that might have been part of
usual care outside of the trial.

Outcome measures

The primary outcome was CHFS score 3 months post-
randomization [41]. Secondary outcomes were CHEFS
score 6 months post-randomization and patient-reported
functional health outcomes measured with the Patient-
Reported Outcomes Measurement Information System
(PROMIS-29) profile version 2.0 [48] at 3 and 6 months
post-randomization. These trial outcome measures are
routinely assessed as part of SPIN Cohort assessments.
Additionally, the Client Satisfaction Questionnaire-8
(CSQ-8) [49] was administered to intervention arm par-
ticipants to assess program satisfaction.

Participants reported sociodemographic information
via the SPIN Cohort. SPIN physicians provided medical
information upon enrollment of participants in the SPIN
Cohort, including dates of initial onset of Raynaud’s phe-
nomenon symptoms, non-Raynaud phenomenon symp-
toms, and diagnosis; SSc subtype (limited, diffuse, sine);
presence of joint contractures in small and large joints
(none; mild [<25% range of motion limitation]; moder-
ate to severe [>25%]); presence of tendon friction rubs
(currently present or absent); and modified Rodnan Skin
Score (mRSS) [50].

The 18-item CHFS [41] measures the ability to perform
hand-related activities. Items are scored on a 0-5 Likert
scale (0=without difficulty; 5=impossible). The total
score is obtained by adding the scores of all items (range
0-90). Higher scores indicate less functionality. The
CHES has good convergent validity with general func-
tional disability measures and good sensitivity to change
[41, 51, 52]. It has been validated in SSc [52].

The PROMIS-29v2.0 measures health status with 4
items each for the domains of physical function, anxi-
ety, depression, fatigue, sleep disturbance, social roles
and activities, and pain interference, plus a single item
for pain intensity [48]. Items in domains are scored on a
5-point scale (item score range 1-5), and pain intensity is
measured on an 11-point rating scale. Higher scores rep-
resent more of the domain being measured (i.e., better
physical function and ability to participate in social roles
and activities, but higher symptom levels). The sum of
item scores for each domain are converted into 7-scores
standardized from the general US population (mean =50,
standard deviation [SD]=10). The PROMIS-29v2.0 has
been validated in SSc [53, 54].
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The 8-item CSQ-8 measures client satisfaction with
health care services. Items were modified slightly to
refer to the SPIN-HAND Program, as opposed to a
generic service. Items are scored on a 4-point Likert scale
(I=low satisfaction, 4= high satisfaction). Total scores
range from 8 to 32, with higher scores indicating higher
satisfaction [49].

Logins to the SPIN-HAND Program and usage of pro-
gram components were assessed using automated usage
logs collected through the SPIN-HAND platform.

Sample size

A standardized mean difference effect size of 0.25 may
represent a clinically important difference in hand func-
tion for rheumatic disease patients [55]. Trials of home
exercise programs in SSc [27] and rheumatoid arthritis
[42] reported effect sizes of approximately 0.40 and 0.30,
respectively. For an assumed effect size of standardized
mean difference (SMD)=0.25, two-tailed with a=0.05,
and 3:2 randomization, data from N>528 participants
would have provided 80% power. Assuming 10% loss to
follow-up, our target sample size was to randomize 586
patients.

Statistical analyses

See Supplementary Material for the full statistical anal-
ysis plan. All analyses were conducted in R (R version
3.6.3; R Studio version 1.2.5042). We used an intent-to-
treat analysis to estimate differences in scores between
intervention and control participants with a linear mixed
effects model fit using the Ime function in nlme [56].
Intervention effects were adjusted for baseline CHFS
scores, sex, age, disease duration, and diffuse versus
limited SSc as fixed effects. To account for the different
enrollment centers, we fit a random intercept for each
site. Score differences were presented with 95% Cls.

To minimize the possibility of bias from missing out-
come data, we used multiple imputation by chained
equations using the mice package to generate 20 imputed
datasets, using 15 cycles per imputed dataset. Variables
in the mice procedure included center of enrolment,
intervention arm, consent, measures of all primary and
secondary outcomes at all three timepoints, age, sex,
subtype, years since onset of the first non-Raynaud’s phe-
nomenon symptom, presence of small joint contractures,
and patient-reported severity of Raynaud’s phenomenon
symptoms (0—10 scale) and digital ulcers (0—10 scale) at
baseline. Pooled standard errors and associated 95% Cls
were estimated using Rubin’s rules [57].

To estimate average intervention effects among compli-
ers (defined as consent to use the SPIN-HAND Program),
we used an instrumental variable approach [58, 59] to
inflate intention-to-treat effects from main models by
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the inverse probability of compliance among intervention
arm participants; 95% Cls were constructed via bootstrap
with resampling [60, 61].

Statistical analyses were done blind to trial arm allo-
cation, except for the complier effect analyses, which
required knowledge of intervention arm consent. All
analyses were 2-sided with a=0.05. The frequency of
logins and number of times modules and exercise videos
were accessed were calculated from the usage log data.
Usage data and the satisfaction outcome were reported
using descriptive statistics.

Protocol amendments

There were two amendments to the trial protocol. First,
initially, the EuroQoL-5D-5L [62] was specified as a sec-
ondary outcome in the trial registration. This outcome
was removed prior to collecting outcome data. It was
initially included to compute quality-adjusted life years
for economic analyses. However, items of the EuroQoL-
5D-5L do not align with SPIN-HAND Program targets,
so it was not included in the trial, but the trial registra-
tion was not adjusted. Second, because we did not find
evidence of improved hand function at 3 or 6 months
post-randomization, and it is not plausible that there will
be delayed effects given the low intervention uptake, we
will not conduct planned analyses at 12 and 24 months
post-randomization.

Patient and public involvement

Members of the SPIN Patient Advisory Board partici-
pated in the conception and development of the SPIN-
HAND Program, design of the trial, selection of primary
and secondary trial outcomes, development of trial pro-
cedures, and interpretation of study results. One of the
members worked directly with researchers on the inter-
vention development team to film the hand exercises
and edit videos for the online program. All members
reviewed and commented on this document.

Role of the funding source

Funders had no role in any aspect of study design; data
collection, analysis, and interpretation; manuscript draft-
ing; or the decision to submit for publication.

Results

Participants

Enrollment started on March 12, 2018, and ended on
November 19, 2019. During the period of enrollment,
there were 1955 active SPIN Cohort participants, of
whom 1592 were from sites included in the SPIN-HAND
trial. A total of 1293 participants completed the eligibility
forms as part of their regular assessments at least once
during the trial period and were assessed for eligibility.
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Of these, 496 met inclusion criteria based on the CHES
and signalling item criteria. Thirty (6%) of these answered
“no” to the question of whether they would try the SPIN-
HAND Program if offered to them and were excluded.
Thus, 466 (36%) of participants who were assessed met
all inclusion criteria and were randomized. Enrollment
was stopped before reaching the targeted sample size of
586 participants because all Cohort participants had had
at least two opportunities to complete Cohort assess-
ments, and enrollment of a substantial number of addi-
tional participants was unlikely.

Of the 466 participants, 280 (60%) were allocated to the
intervention, and 186 (40%) to usual care. See Fig. 1 for
SPIN Cohort participant flow through the trial. As shown
in Table 1, intervention and control participants were
similar. Overall, mean age was 55.8 years (SD=12.4),
90% (N=418) were female, and 87% (N=396) identi-
fied as White. Participants were from the USA (N=167,
36%), Canada (N=125, 27%), France (N=103, 22%), the
UK (N=70, 15%), and Australia (N=1, <1%). Mean time
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since diagnosis was 11.0 years (SD="7.7 years), and 46%
(N=212) of participants had diffuse SSc. Upon enrol-
ment in the trial, 93 of 280 (33%) and 55 of 186 (30%)
of participants indicated having physical or occupa-
tional therapy in the previous 3 months (35 and 29% at
3 months follow-up, respectively). In total, 170 of 280
(61%) participants randomized to be offered the SPIN-
HAND intervention consented to access the program.
CHEFS scores were similar for participants assigned
to the intervention who consented to access the pro-
gram (mean=22.5, SD=17.1) and those who did not
(mean=21.5, SD=16.5).

Usage of the SPIN-HAND Program

Between the baseline and 3-month assessments, 175 of
the 280 (63%) participants randomized to the interven-
tion logged in to the online intervention website, and 170
(61%) consented to use the program, though one person
who consented did so after the 3-month follow-up.

Active participants in the
SPIN Cohort during period
of trial enrolment (n=1955)

Not assessed for trial eligibility (n=662)
+ Did not complete eligibility
measures during period of trial

enrollment (n=278)
+ Enrolment sites not in trial (e.g.,

Enrollment

Spanish language) (n=363)

Assessed for trial eligibility
(n=1293)

+ Enrolled in intervention arm SPIN-
HAND feasibility trial (n=21)

Excluded (n=827)

+ Not eligible based on CHFS score
or indicated interest (n=797)

Randomized (n=466)

+ Not willing to try the program

(n=30)
1 Allocation | X

Allocated to intervention (n=280)
+ Consented to receive allocated
intervention (n=170)
+ Did not consent to receive allocated
intervention (n=110)

Did not complete trial outcomes at cohort
assessment post-intervention (n=74)

Did not complete trial outcomes at cohort
assessment at 6-month follow-up (n=68)

Analyzed (n=280)
+ Excluded from analysis (n=0)

Fig. 1 Flow diagram for the SPIN-HAND trial

v Follow-Up
S ——

Assessment v
S ——

Allocated to usual care (n=186)

Did not complete trial outcomes at cohort
assessment post-intervention (n=35)

Did not complete trial outcomes at cohort
assessment at 6-month follow-up (n=35)

Analyzed (n=186)
+ Excluded from analysis (n=0)
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Table 1 Participant characteristics
Variable Intervention Usual care
N=280 N=186
Demographic
Age in years 56.0(12.7) 554(11.9)
Fermale sex, N (%) 250 (89.3%) 168 (90.3%)
Education in years 156 (3.6)° 157 3.5)°
Married or living as married, N (%) 186 (68.4%)* 128 (69.2%)°
Race/ethnicity, N (%)
White 236 (86.8%)° 160 (86.5%)°
Black 19 (7.0%)° 12 (6.5%)°
Other 17 (6.3%)° 13 (7.0%)°
Country, N (%)
Canada 77 (27.5%) 48 (25.8%)
United States 105 (37.5%) 62 (33.3%)
France 64 (22.9%) (21 0%)
United Kingdom 33(11.8%) 7 (19.9%)
Australia 1 (0.4%) 0 (0.0%)
Physical or occupational therapy, N(%) 93 (33.2%) 55 (29.6%)
Disease characteristics
Time since onset first non-Raynaud's symptoms in years 1(8.7)° 11.7 (7.7)¢
Time since onset Raynaud's in years 166(120) 146 (10.1)f
Time since diagnosis in years 114 (8.1)9 104 (6.9)"
Diffuse disease subtype, N (%)! 127 (46.0%) 85 (46.7%)"
Modified Rodnan Skin Score' 9.9(9.3) 98 (9.3)"
Small joints contractures, N (% positive)’ 77 (30.2%)" 67 (37.9%)°
Large joint contractures, N (% positive)' 43 (17.3%)° 28 (16.29%)7
Tendon friction rubs currently, N (% positive)' 31 (13.3%)" 17 (11.2%)°
Cochin Hand Function Scale
CHFS score 22.1(16.8) 233 (16.7)
PROMIS-29v2 domains
Physical function score 40.0 (7.5)" 40.7 (7.8)"
Anxiety symptom score 540 (10.4) 54.6 (9.8)"
Depression symptom score 53.5(9.3)" 532(9.5)
Fatigue score 584 (10.2) 57.0 (10.8)"
Sleep disturbance score 540 (8.9)" 53.0 (7.4)Y
Social roles and activities score 449 (88)! 449 (9.2)"
Pain interference score 57.6 (8.9)" 59.0 (8.8)"
Single item for pain intensity 48 (2.5)" 44 (2. 5)k

Mean (SD) are reported unless indicated
N number, SD standard deviation

Due to missing data: 2N =272; °N=185; ‘N=261; ‘N = 167; °N = 242; ‘N =166; IN=269; "N = 178; 'Assessed at time of enrollment in the SPIN Cohort (mean time to

enrolment in trial=
“N=278

During the trial period, of the 170 participants who
consented, 48 (28%) logged in only once, 45 (26%) logged
in twice, 50 logged in three or four times (29%), and 27
(16%) logged in more than 4 times (range 5 to 42 times).
Overall, the mean number of logins was 3.8 (SD=5.3;
median=2). Eighty-one participants (48%) used the
website tour, and 117 (69%) viewed at least one hand

2.2 years (SD=1.3); IN=276; KN=182;'N=213; "N=141; "N=255; °N = 177; PN=248; IN=173; 'N=234; "N =152; 'N=279; "N = 184; "N=183;

exercise video in any of the 4 modules; 44 participants
(26%) accessed 1 of the 4 modules, 23 (14%) accessed 2
modules, 16 (9%) accessed 3 modules, and 34 partici-
pants (20%) accessed all 4 modules. Among the modules,
92 participants (54%) accessed the Thumb Flexibility and
Strength module, 71 (42%) accessed the Finger Bending
module, 61 (36%) accessed the Finger Extension module,



Kwakkenbos et al. Trials (2022) 23:994

and 50 (29%) accessed the Wrist Flexibility and Strength
module. The goal-setting feature was used by 46 partici-
pants (27%), and 4 participants (2%) shared goals with
friends or family.

Trial outcomes

Outcome data were obtained for 357 of 466 (77%) par-
ticipants at 3 months post-randomization, including 74%
(206 of 280) of intervention participants and 81% (151 of
186) of usual care participants. At 6 months post-rand-
omization, 363 (78%) participants completed at least
one outcome measure in their SPIN Cohort assessment,
including 212 of 280 (76%) intervention and 151 of 186
(81%) usual care participants. Table 2 shows complete-
data outcomes at each time point.

As shown in Table 3, in the primary intent-to-treat
analysis, CHFS scores were not statistically significantly
different between groups immediately post-intervention.
Post-intervention CHFS scores were 1.2 points lower
(95% CI 2.8 points lower to 0.3 points higher) for inter-
vention compared to usual care. In average complier
effect analysis, this difference was 2.0 points lower (95%
CI 4.7 points lower to 0.7 points higher). At 6 months
post-randomization, results were similar between
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intervention and usual care (— 0.1 points, 95% CI — 1.8 to
1.6 points), including in average complier effect analysis
(—0.1 points, 95% CI—3.1 to 2.9 points). Among other
secondary outcomes, none of the PROMIS-29v2 domain
scores were statistically significantly different immedi-
ately post-intervention or 6 months post-randomization.
Results from complete case analyses are provided in the
Supplementary Material.

Satisfaction with the SPIN-HAND Program

Among intervention participants who completed the
CSQ-8 post-intervention (N=122), satisfaction with the
program was moderately high. The mean total score was
25.5 (SD=4.1). Mean item score was 3.2 on a 1 to 4 scale.
See Table 4. The mean score was similar for participants
who logged in more than once (N=87; mean=25.9,
SD =4.2) than for those who logged in only once (N=34;
mean=24.3, SD=3.8).

Discussion

We tested whether the offer to access and use the
SPIN-HAND online, self-guided hand exercise pro-
gram would improve hand function and functional
health outcomes. We found that no outcomes differed

Table 2 Outcome data immediately post-intervention and 6 months post-randomization (complete data only)

Variable Intervention Usual Care

Post-intervention (intervention N=206; usual care N=151):

Cochin Hand Function Scale score 20.2 (16.6) 23.0(18.3)?

PROMIS-29v2 domains
Physical function score 40.7 (7.8) 41.1(7.9)
Anxiety symptom score 53.6(10.5) 53.7(10.2)
Depression symptom score 5239.8) 525 (10.0)
Fatigue score 57.7 (8.9) 56.7 (11.1)
Sleep disturbance score 532 (83)° 52.7(83)
Social roles and activities score 453 (8.5) 459(9.2)
Pain interference score 584 (8.6) 57.1(9.8)
Single item for pain intensity 4.8(2.5) 4.2(26)

6 months post-randomization (intervention N=212; usual care N=151):

Cochin Hand Function Scale score 21.1 (164) 22.0(19.0°

PROMIS-29v2 domains
Physical function score 40.7 (7.6) 41.0 (8.4)
Anxiety symptom score 53.5(104) 53.7(10.2)
Depression symptom score 52.0(9.6) 52.6 (10.0)
Fatigue score 57.6 (9.4)¢ 554(11.2)
Sleep disturbance score 54.1(7.9) 524 (8.0)
Social roles and activities score 453 (8.7) 46.3 (10.0)
Pain interference score 58.1(8.6) 56.7 (9.7)
Single item for pain intensity 47 (24) 4.1 (2.6)°

Mean (SD) are reported unless indicated

N number, SD standard deviation Due to missing values N = 149; PN = 205; ‘N=150; IN=2019; *N =211
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Table 3 Trial outcomes: intention to treat and estimated average complier effect
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Intention to treat

Difference (95% ClI)

Estimated average
complier effect

Difference (95% Cl)

Primary outcome (post-intervention):
Cochin Hand Function Scale

Secondary outcomes (post-intervention):
PROMIS-29v2 Physical function
PROMIS-29v2 Anxiety symptoms
PROMIS-29v2 Depression symptoms
PROMIS-29v2 Fatigue
PROMIS-29v2 Sleep disturbance
PROMIS-29v2 Social roles and activities
PROMIS-29v2 Pain interference
PROMIS-29v2 Single item for pain intensity

Secondary outcomes (6 months post-randomization):
Cochin Hand Function Scale
PROMIS-29v2 Physical function
PROMIS-29v2 Anxiety symptoms
PROMIS-29v2 Depression symptoms
PROMIS-29v2 Fatigue
PROMIS-29v2 Sleep disturbance
PROMIS-29v2 Social roles and activities
PROMIS-29v2 Pain interference
PROMIS-29v2 Single item for pain intensity

—1.24(-277100.28)

0.39 (- 04410 1.23)
—0.03(—1.511t0145)
—085(=220t00.51)
—0.27 (—1.631t01.09)
0.26 (= 1.07 t0 1.59)
—020(—1.39100.99)
—0.13(—1401t0 1.15)
0.13 (= 0.22 t0 0.48)

—0.09 (—1.811t0 1.64)
042 (—048101.32)
—0.03 (—1.551t0149)
—1.19(=259100.22)
0.62 (—0.78 t0 2.02)
1.12 (= 0.09 to 2.43)
—051(=1.77100.74)
—0.15(—146101.16)
0.05(—0.32t0 041)

—2.04(—4.73 10 0.66)

0.64 (—1.00 t0 2.28)
—0.05(—2621t0253)
—1.38(=3791t0 1.03)
—044 (—287101.99)
043 (=1.97102.83)
—033(—254101.88)
—0.21(—2591t02.17)
0.21 (= 0.64 to 1.06)

—0.14(=3.13 10 2.85)
0.69 (—1.05 t0 2.43)
—0.05(—2.681t0259)
—1.94(—447100.59)
1.01(=151t03.52)
1.84 (—042t0 4.10)
—0.84(—3.0710 1.39)
—0.25(—259102.10)
0.08 (—0.80 t0 0.95)

Cl confidence interval

Table 4 Mean item and total scores for Client Satisfaction Questionnaire-8 (N=122)

Item Mean (SD)
1. How would you rate the quality of the SPIN-HAND Program? 3.2(0.7)

2. Did the SPIN-HAND Program provide you the kind of experience you wanted? 3.1(0.6)
3.To what extent has the SPIN-HAND Program met your needs? 2.8(0.6)

4. f a friend were in need of similar help, would you recommend the SPIN-HAND Program to him/her? 3.6(0.6)

5. How satisfied are you with the amount of help you received from the SPIN-HAND Program? 3.1(0.7)

6. Has the SPIN-HAND Program helped you to deal more effectively with your hand problems? 3.1(0.7)
7.1n an overall, general sense, how satisfied are you with the SPIN-HAND Program? 3.2(0.7)

8. If you were to seek help again, would you come back to the SPIN-HAND Program? 34(0.7)°
Total score 255 (4.1)°

SD standard deviation
2 Due to missing values N=121

statistically significantly between participants who
received the offer and participants assigned to usual
care immediately post-intervention or at 6 months
post-randomization. Our ability to draw conclusions
about potential effectiveness of the SPIN-HAND Pro-
gram, if used, however, was limited by the low rate of
consent to access the intervention among those offered

program access (61%) and the low rate of usage among
those who did consent (45% logged in 3 or more times).

Based on our SPIN-HAND feasibility trial, it was
expected that with approximately 1800 active partici-
pants in the SPIN Cohort of whom 36% would meet eligi-
bility criteria, including 586 participants in the full-scale
trial was feasible [37]. During the trial period, however,
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fewer than 1300 unique SPIN Cohort participants were
assessed for trial eligibility due to cohort dropout over
time and the need to exclude several sites, resulting in the
inclusion of fewer participants than targeted.

Of even greater concern, almost 40% of participants in
the trial who indicated pre-enrollment they would try the
program if offered and were randomized to the interven-
tion group did not consent to try the SPIN-HAND Pro-
gram. Among those who did consent to use the program,
actual usage was very low. Notably, 94% of all otherwise
eligible participants indicated they would accept an offer
to use the program if selected, suggesting that most peo-
ple will agree and that this type of query may not be use-
ful for separating potential participants who will consent
and use programs like SPIN-HAND.

The cmRCT design is a post-randomization consent
trial design [63—65]. In post-randomization consent trial
designs with individual randomization (i.e., not clus-
ter designs), randomization is done based on eligibil-
ity criteria prior to obtaining consent from participants.
In most cmRCT trials [66—68], as with SPIN-HAND,
cohort participants consent upon enrollment in the
cohort to participate in possible future post-randomiza-
tion consent trials; but, when such a trial is conducted,
only those selected for the intervention, which is added
to usual care, are approached to provide informed con-
sent. Rather than evaluating an intervention among those
who agree to receive it, these trials evaluate the effects of
being offered an intervention [38].

Post-randomization consent or Zelen trials, when
originally proposed, were conducted with participants
with serious or life-threatening conditions that require
treatment (e.g., cancer, neonatal conditions with high
mortality risk) [63, 64] and where participants will
almost certainly choose to receive some intervention;
in these cases, competing interventions were evalu-
ated. Important components of the rationale for using
these designs included improving recruitment to trials
and reducing expected disappointment effects, includ-
ing crossover and dropout, among control participants
in conventional trial models assigned to a standard
treatment [63-65]. Indeed, in early trials done in can-
cer patients with the Zelen design, acceptance to par-
ticipate was over 80% in most trials [63]. These designs
have also been used effectively in trials that involve
prevention or other public health interventions where
both uptake and possible intervention benefits must
be considered in evaluating intervention effects (e.g.,
prevention of suicide among high-risk individuals;
offers of smoking cessation services to hospitalized
smokers) [65, 69, 70]. More recently [27] a post-rand-
omization consent trial compared a supervised, indi-
vidualized physical therapy program to usual care in
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SSc, and acceptance of the intervention offer among
randomized patients was high: 110/112 (98%) partici-
pants consented to the physical therapy program and
86% attended at least one session. This trial involved
recruitment by treating physicians and in-person physi-
cal therapy that was not available in usual care.

The SPIN-HAND trial and other cmRCT trials [66—68]
differ from most, though not all, trials that have success-
fully used Zelen designs in that they have typically used
a post-randomization consent model for testing the offer
of an intervention among people not seeking an interven-
tion or in areas like prevention where the effect of com-
bined uptake and effectiveness are of interest. Rather,
investigators using the design have generally been inter-
ested in evaluating use of the intervention but have ran-
domized participants to an offer of the intervention or
no offer. cmRCT trials that have published results have
consistently reported acceptance rates of <55% [66—68].
In the case of SPIN-HAND, we were interested in the
effect of using the intervention, but we hoped that the
c¢cmRCT design would facilitate enrollment and reduce
disappointment bias. We mistakenly assumed that since
there are few interventions available in SSc, uptake would
be very high, even though SPIN Cohort participants were
not specifically seeking help for hand function limita-
tions. An important difference with a previous post-
randomization consent trial that compared a supervised,
individualized physical therapy program to usual care in
SSc [27] was that for that trial, explanations regarding
the study and intervention were given by the patient’s
physician rather than a computerized procedure with
follow-up from a research team, which may explain why
acceptance was much higher in that study compared to
the SPIN-HAND trial or other cmRCT trials.

A possible solution that has been suggested to reduce
non-acceptance of intervention offers in the cmRCT
design is to present cohort participants with a list of
possible interventions as part of cohort assessments
and ask if they would agree to use them if offered [38],
as we did in our trial. In addition to this list of possible
interventions, based on the low acceptance of the offer
in our previous SPIN-HAND feasibility trial (63%) [37],
we attempted to increase the acceptance of the SPIN-
HAND intervention offer by providing more detailed
information and adding another item to assess interest
in participating. This additional eligibility criterion, how-
ever, did not improve consent in our trial. This suggests
that these so-called “signalling items” may not be effec-
tive at identifying intervention accepters in advance. We
took a similar approach in a recently completed feasibil-
ity trial of SPIN’s online self-management program that
also enrolled participants through the SPIN Cohort, and
results were similar (N=40; consent rate 35%) [71].
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In addition to trial design elements, the eligibility
threshold for the CHES (>3 on 90-point scale) was low,
and some participants in our SPIN-HAND trial may have
had limited motivation to participate as their hand dis-
ability was mild. A recent study among 151 patients with
SSc reported that the patient acceptable symptom state
for CHES score in people with SSc is 26 [72]. There was
no difference in mean scores, however, between those
who consented and those who did not, and many par-
ticipants had high CHES scores, suggesting this may not
have been the central issue.

Another potential reason for the low uptake of the
SPIN-HAND Program could be that it was delivered with-
out support from a health professional. We designed the
intervention as a self-guided online program to overcome
barriers to delivering a rehabilitation intervention to peo-
ple with a rare disease [35]. Online delivery of interven-
tions is increasingly common and effective for addressing
a range of healthcare problems. User adherence to online,
self-administered interventions is low across settings,
however, including behavioral and exercise interventions
[73-75]. Given that the SPIN-HAND Program targets a
health concern that is relevant to people with SSc, which
is known as a factor that improves engagement [74], and
because no alternative disease-specific exercise programs
are available for many, we believed the uptake would be
higher for this group, but this was not the case. Higher
rates of adherence are typically obtained in interventions
that include some human contact [74]. It is possible that
the SPIN-HAND Program could be used more effectively
as a resource in a blended care format, in which people
with SSc could work with their local physical or occupa-
tional therapist to develop an individually tailored hand
exercise program. Consistent with this concern about low
uptake in a self-guided context, we have re-designed our
SPIN-SELF intervention as a group-based intervention
and are implementing a second feasibility trial with the
new format and using a conventional parallel groups trial
design within the SPIN Cohort rather than the cmRCT
[76]. At the beginning of the COVID-19 pandemic, we
quickly launched a cohort-based group mental health
intervention using a similar strategy; participation was
very high, and follow-up data were collected from over
90% of enrolled participants [77].

Clinically, the SPIN-HAND Program could potentially
be used as an adjunct to face-to-face physical or occupa-
tional therapy, and people with SSc could also use it in
its self-guided online-only format, given that we do not
believe that harms from using the program are likely.
Potential users should be advised, however, that we do
not know how much, if any, benefit would be accrued,
if used. The SPIN-HAND Program is now available
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publicly, free-of-charge https://tools.spinsclero.com, and
potential users have access to an overview with an expla-
nation of what we know about likely effects of using the
program (https://www.spinsclero.com/en/projects/spin-
hand-toolkit).

Our trial and others suggest that the use of the cmRCT
design may need careful re-consideration. The use of a
cohort as an infrastructure for trials does appear to have
benefits in terms of reductions in resources needed for
multi-site trials and for having a pool of participants for
multiple trials. Investigators may thus consider cohort-
based trials for efficiency but without the prerandomi-
zation consent component of the cmRCT. For future
SPIN trials, because of the low uptake of the interven-
tion offer, we have revised our trial design, and instead of
the cmRCT design, we will obtain consent for trials and
randomize post-consent to interventions or comparators
[76].

The present study has limitations that should be con-
sidered in interpreting its results. First and foremost,
because of the poor consent rate and low usage of the
SPIN-HAND Program, we do not know how effective the
intervention would be if it were used by people with SSc.
Second, the SPIN Cohort constitutes a convenience sam-
ple of SSc patients receiving treatment at a SPIN recruit-
ing center and SSc patients in the SPIN Cohort complete
questionnaires online which may limit the generaliz-
ability of finding as all participants already have Internet
access and are comfortable using it in a research setting.
A comparison between SPIN Cohort participants and the
European Scleroderma Trials and Research (EUSTAR)
and Canadian Scleroderma Research Group (CSRG)
cohorts, however, showed that the SPIN Cohort is
broadly comparable with these cohorts, increasing confi-
dence that insights gained from the SPIN Cohort should
be generalizable [78].

Conclusions

In sum, we did not find a significant effect of our online
SPIN-HAND Program on hand function. The low uptake
of the offer of access and the limited usage of the SPIN-
HAND Program of participants in the intervention arm,
however, reduced our ability to draw conclusions about
effectiveness if the program were used more actively. For
future trials of SPIN interventions, to address the issue
of a low uptake of the intervention offer, we have revised
our trial design and, instead of the cmRCT design, we
will obtain consent for the trial and randomize post-con-
sent as in conventional RCT designs. In addition, we will
re-design our interventions as online group-based inter-
ventions to improve engagement among participants.
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