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Main text
Background

Rheumatoid arthritis (RA) is a chronic inflammatory synovial joint disease prevalent in 1% of
the United Kingdom (UK) population [1, 2]. The hand and wrist joints are frequently affected [3]
and common impairments include pain, stiffness, and reduced finger and wrist mobility, and grip
strength. These hand impairments lead to limitations in activities of daily living and restrictions
in work and leisure activities, thereby reducing quality of life [4].

When this program of research began, clinical guidelines [5-7] recommended that patients with
RA be provided with exercises aimed at improving joint flexibility and muscle strength and
reducing impairments. However, despite these recommendations, evidence of the clinical and
cost effectiveness of hand exercises was lacking with very few randomized controlled trials
undertaken [8]. Existing studies had small numbers of participants and evaluated a combination
of mobility and strengthening with most demonstrating increases in grip strength but not
necessarily improvements in hand function [9]. There was little guidance as to the specific
exercises that should be provided for patients [8]. This led to the commissioning of a large
randomized controlled trial and development of the SARAH (Strengthening And Stretching

for Rheumatoid Arthritis of the Hand) program [10, 11]. The SARAH program is al2-week
tailored and progressive hand exercise program. It includes 7 mobility and 4 strength exercises
with behavioral support strategies such as goal setting, action planning, confidence building, and
self-monitoring to encourage long-term exercise adherence [10]. In the SARAH trial [11], 490
adults with RA affecting their hands/wrists and on a stable drug regimen for at least three months
were randomized across 17 National Health Service (NHS) trusts in the UK between 2009 and
2011. The program was delivered via an initial assessment and five supervised exercise training
and review sessions with a hand therapist over 12 weeks. Participants were taught to progress or
regress the exercises in response to symptoms (e.g. a flare-up), set goals, do their exercises daily,
and use an exercise diary between appointments. After 12 weeks, participants continued the
exercises on their own. The trial showed that the SARAH program improved hand function at 4
and 12 months, was safe to deliver and was cost-effective, compared to usual care [11]. These
findings led to an update of the National Institute for Health and Care Excellence (NICE)
guidelines that recommended the integration of the SARAH program into RA care [12].

We have been undertaking a program of implementation work to make the SARAH program
available to clinicians and patients. This includes an online training program for clinicians [13]
(https://isarah.octru.ox.ac.uk/) as well as the development of an online self-guided program
(mySARAH) accessed directly by people with RA [14]. mySARAH is user-centered and theory
based, and incorporates simple heuristic principles recommended for self-guided online health
interventions. The program was tested for usability issues in nine people with RA prior to
commencing this study [14]. In this paper, we report the evaluation of mySARAH in a small
sample of people with RA.
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The objectives were,

1. To determine if mySARAH was feasible and acceptable to people with RA, including
whether they could replicate the SARAH exercises on their own.

2. To collect preliminary data on the clinical impact of mySARAH

3. To understand patients’ experience of mySARAH and incorporate any changes to the final
package for implementation.

Methods
Design

A mixed-method, proof-of-concept study design was adopted. Proof-of-concept designs aim to
evaluate the feasibility of an idea or concept in a small cohort [15-17]. A mixed-methods
approach was chosen to address feasibility, acceptability, impact on clinical outcomes and the
patient experience by integrating data from observations, interviews, performance-based
measures and pre-post questionnaires.

Registration and ethics approval

The study was registered with the Global Research Registry [18], reference number XXXX. The
protocol was approved by the XXXX research ethics committee (reference XXXX).

Participants

Adults reporting difficulties with hand function due to RA and on stable drug treatment for at
least three months were eligible to participate. Participants also needed an email address, Internet
access and a computer, laptop, tablet or smart phone, to be living within one hour of the study
center, to understand English and be willing to participate in the observation appointments.
Pregnant women, due to the risk of flare-up or increased disease activity and people who had any
upper limb joint surgery or fracture in the previous six months or awaiting upper limb surgery
were not eligible.

Intervention

A detailed description of the development, content, and usability testing of mySARAH is
available [14]. mySARAH mirrors the SARAH program tested in the SARAH trial. It has six
online exercise training and review sessions over a 12-week period. Users register with their
email address and create a password protected account. The program covers education about RA
and joint protection, the SARAH exercises, goal setting, exercise planning, how to progress and
regress the exercises (e.g. during increased pain or flare-ups). It features exercise videos,
exercise diary, exercise checklist, hand pain tracker, a section on frequently asked questions and
facility to download a copy of a session’s content upon completion.
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Recruitment

Participants were recruited through the rheumatology outpatient clinics at the XXXX. Clinicians
identified eligible patients and provided them with the study information sheet. If patients were
interested in taking part, then, they were phoned by one of the authors (CS or JT) for eligibility
screening. Patients who were eligible and willing to participate were enrolled. Written informed
consent was obtained by CS or JT, from all participants.

Procedure

CS or JT conducted four observation appointments with participants at the study centre or
participant’s home. Participants were observed as they worked through four mySARAH sessions
(Sessions 1, 2, 3, & 6). The first three observation appointments were to understand how well
participants navigated the program and completed each session. Any observation appointment
that was missed was rescheduled as soon as was possible. Participants were asked to complete
mySARAH sessions 4 & 5 on their own from home. The fourth observation appointment was
conducted approximately at 12" week (Discharge).

An observation booklet with a checklist of tasks (navigate home page, complete pain scale, fill
exercise plan form) and to write notes of any difficulties experienced by the participants was
used. Participants were not interrupted or assisted during the observations. However, if they had
significant technical problems, CS or JT assisted them and ensured it was documented.

After discharge, participants were asked to do the SARAH exercises at home and record in the
mySARAH exercise diary. They were also asked to report any adverse events due to exercise,
general RA flare-ups, and technical issues encountered with the website.

Approximately one month after the 12-week program (4 months), a 30-minute follow-up and an
interview using a semi-structured topic guide (Appendix 1) via the telephone was conducted by
CS. The interviews were recorded using a digital recorder and were transcribed verbatim.

Outcome measures and data collection
Feasibility

During the observation appointments, participants were asked to demonstrate each SARAH
exercise (7 mobility exercises in the first appointment and all 11 exercises during the second,
third and fourth observation appointments). During the third and fourth observation
appointments, participants also demonstrated how they would adjust the load using putty or
resistance bands for the strengthening exercises. We used a video recorder to film
demonstrations. The filming was limited to the hands/wrists and upper limb. We took notes and
did not provide any prompts while filming. Incorrect execution of any exercise was corrected
after the filming. A simple 3-point descriptor scale (1- Correctly demonstrated; 2- Incorrectly
demonstrated and assistance required from evaluator or by replaying the video; and 3-Difficulty
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demonstrating the exercise correctly after being assisted) was used for evaluation [9]. The
demonstrations were evaluated by CS and JT after completing the appointment with the
participant. The ratings and any handwritten notes were documented in the observation booklet.

Acceptability

At the end of sixth online mySARAH session, participants completed the following evaluation
scales. Satisfaction with mySARAH (5-point scale ranging from Very dissatisfied to Very
satisfied); Ease of use (5-point scale ranging from Very difficult to Very easy); Usefulness (5-
point scale ranging from Not at all useful to Extremely useful); and Intention to use mySARAH
in the long-term (3-point scale, Definitely, no, Maybe, Definitely, yes).

Clinical outcomes
a. Hand pain

Within each mySARAH session, participants recorded their average pain in hands and wrists on
an 11-point numerical scale (0-No pain; 5-Moderate pain; 10-Worst possible pain) [19]. At 16-
week follow-up, participants completed the same scale over the telephone.

b. Hand function

Within mySARAH sessions 1 and 6, participants completed the hand function subscale of the
Michigan hand outcomes questionnaire at the start of the session [20]. This scale has 10
questions with scores ranging from 0 t0100 (higher scores indicate better hand function). At 16-
week follow-up, participants completed the scale over the telephone.

c. Grip strength

At the first and final observation appointment, maximal isometric grip strength was measured
using Jamar hand dynamometer (Jamar Plus +) following the recommendations of the American
Society of Hand Therapists for grip testing [21]. The test was performed 3 times on each hand
and the average grip strength was calculated in kilograms.

d. Self-rated improvement

Within online mySARAH session 6, participants rated the change in their hand, and wrist
arthritis symptoms using a 7-point scale, ranging from completely recovered to vastly worsened
[22]. At follow-up, participants completed the scale over the telephone.

Sample size

Proof-of-concept studies enrol as few as three participants [15-17]. We proposed to recruit up to
12 participants considering the study objectives and time constraints.

Data analysis and reporting
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The quantitative and qualitative data were analyzed separately and reported sequentially. In
addition, we compared the changes in clinical outcomes with the SARAH trial findings [11].

The quantitative data were analysed by CS using the IBM SPSS statistical software for
Windows, Version 25.0 [23]. The demographic characteristics and clinical outcomes of each
participant are presented. The pre-post median and inter-quartile range (IQR) of pain, hand
function and grip strength are summarized for participants who completed the program. The
individual responses of categorical data are counted. A statistical comparison of outcomes was
not undertaken due to small sample size.

The interview transcripts were organized and analyzed using NVivo qualitative analysis
software, Version 11 [24]. A thematic analysis was undertaken [25]. CS coded the transcripts
and identified key themes. The themes were reviewed by another author (EW). Both authors are
physiotherapists trained in qualitative research methods.

Results
Feasibility

Figure 1 shows the flow chart of the study. Most of the participants (8/11, 73%) were British,
female (Table 1) and well-educated. The median age of the participants was 63 (IQR, 49 to 66)
years; duration of RA symptoms was 2 (IQR, 1 to 12) years, and time spent on the Internet each
day was 60 (IQR, 60 to 94) minutes.

We conducted 40 out of the 44 (91%) planned observation appointments (Table 1). Twenty-
seven appointments were conducted at the study center and 13 at participants’ homes. Apart
from occasional issues such as the mySARAH account confirmation notifications going into
their email spam folder during registration or forgetting their password, participants had no
difficulty accessing mySARAH. There were no difficulties completing specific tasks within each
mySARAH session.

Eleven (100%) participants provided baseline data, nine provided data at the discharge
appointment (82%) and eight participants provided data at 4-month follow-up (73%).

Six participants (55%) were classed as ‘completers’ as they completed all six mySARAH
sessions. Three participants were ‘partial completers’ (Participants 06, 07, 08) who had good
attendance at the observation appointments but did not complete the two online mySARAH
sessions on their own from home (Table 1). Two participants (18%) discontinued the program.
One participant (Participant 09) reported wrist pain during exercise as the main reason for
stopping the program as well as lack of time and motivation. Another (Participant 10) reported
difficulty completing the program during the Christmas season.

We observed 512 exercise and load-setting demonstrations in total and 491 (96%)
demonstrations were performed correctly. Six participants (55%) correctly demonstrated all
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mobility exercises during all four observation appointments. Of those who had difficulty
performing the exercises, two needed to replay the ‘wrist circles’ exercise video during their first
appointment. Another participant (Participant 06) needed to replay the videos for 6/7 mobility
exercises during the second appointment.

Six participants (55%) correctly demonstrated all strengthening exercises and load setting during
the observation appointments. Of those who had difficulty with the exercises, the main exercise
which participants found challenging was the ‘wrist backward bend’ exercise. Three had to
replay the video on the first appointment, two during the second appointment and three during
the final appointment. One of those participants (Participant 06) also had to replay the other
strengthening exercises during the second appointment.

In general, participants demonstrated a good understanding of how to adjust the load for
strengthening exercises. Four participants (Participants 03, 06, 07, 08) needed to replay the load
setting videos of wrist backward bending exercise during two observation appointments. One of
those (Participant 08) also needed to replay the videos of setting the load of the other
strengthening exercises during the second appointment.

After the video was replayed, the team members ensured that the participants were then able to
do the exercises correctly. Most of the participants who performed the exercises and load-setting
incorrectly were partial completers who had difficulty remembering the exercises.

mySARAH completers used the online exercise diary for a median of 55 days (IQR 39 to 84).
They were more likely to report that they completed the mobility exercises (recorded in 99% of
entries) compared to the strengthening exercises (recorded 80% of the time).

Partial completers reported low usage of the exercise diary with one participant not using it at all.
Other two participants used the diary for a median of 8 days and more commonly reported doing
the mobility exercises compared to strengthening exercises.

Of those two participants who discontinued the program, one participant used the exercise diary
on 23 out of 35 days of participation (64%). The other participant used the diary for five days out
of seven days of their participation. They both recorded performing mobility exercises more
often than the strengthening exercises.

Acceptability

Most of the participants found mySARAH easy to use (7/9, 78%), were satisfied with the
program (7/9, 78%) and intended to use it in the future (8/9, 89%). All participants perceived
mySARAH as useful.

Clinical outcomes

Hand pain
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Most participants had mild pain (scores < 4) that fluctuated (+/- 1 point) across the six sessions
(Individual pain scores in Appendix 2). Overall, there was very little change between baseline
and discharge and follow-up (Table 2). Compared to baseline, one participant reported an
increase in pain of 3 points at discharge (Participant 3) and another (Participant 1) at follow-up.

Hand function
Improvements in hand function were reported at discharge and follow-up (Table 2).
Grip strength

Improvements in grip strength were reported at discharge with greater gains observed in the right
hand (Table 2).

Self-rated improvement

Most participants perceived improvements in arthritis symptoms of their hands and wrists (6/9,
67%) at discharge and (6/8, 62.5%) at follow-up. Two participants did not feel any change at
discharge (2/9, 22%) and follow-up (2/8, 25%). Two participants who reported an increase in
pain of 3 points perceived slight worsening of symptoms at discharge (1/9, 11%) and follow-up
(1/8, 12.5%), respectively.

Table 3 compares the clinical outcomes of the SARAH trial and this study.

Interviews

Eight participants were interviewed which included six who completed the program and two who
were partial completers. Five themes emerged from our telephone interviews.

a. Overall experience

Participants were satisfied with mySARAH and would recommend it to others. They described
that the content was easy to follow. The exercise videos were perceived as a useful resource to
refer to the exercises whenever needed.

07_Part-time employed female, 34 years: “The content actually was very simple to follow, the
way the person showed the exercises and it was very straightforward. It’s not like rocket
science, you could do it, yes, I think everyone who has this rheumatoid arthritis should try the
exercise, I think it would really help .

04_Retired female, 66 years: “I just think it's a brilliant program and more people should be doing it.”

Overall, there was little the participants disliked about the program. However, one participant felt
that the sessions’ content was repetitive in the videos. He also mentioned the inconvenience of
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logging in every time to refresh the mySARAH diary to fill out the exercise days that were
missed earlier.

05_ Retired male, 63 years: “4 couple of things that I found a little bit frustrating was if I didn’t
keep the records up to date for a couple of days, and | went back on, I'd have to log out and log

back in again to get it to refresh. So, it wasn't refreshing by me leaving it on because | saved it

as a favorite on my screen. So that was just a small irritant, but it was just there....”

Participants made some recommendations to improve mySARAH. The main suggestion was to
record and track exercise progression (loads and number of repetitions), for example, using an
interactive spreadsheet.

03_ Part-time employed female, 59 years: “...maybe somewhere to write notes, you know when
you change strengths of putty or wristbands; maybe somewhere where you can actually make a
comment or... and when you 've fluctuated from one strength to another for whatever reason...
You know, like a diary maybe where you could put in there when you’ve changed your color, or
you 've had a flare-up, so you 've had to go back to a different color or something like that”

Other suggestions were to allow note-taking of any concerns experienced during a session and to
emphasize clearly that all SARAH exercises do not need to be done in one go.

08_ Part-time employed female, 49 years: “I would say it’s important to give the message, “If
you can’t do all of this, that’s fine, do some, rather than nothing.” Which is not what I did but 1
think that’s probably quite a good message to get out there.”

b. Intervention components
Participants found the putty exercises difficult compared to the mobility exercises.

01_Retired female, 73 years: “Most of them [Exercises] are fine. In fact, you can get lazy and
you can... Icanstill... The one where you put a squeezy tube between, I can't do it...That one is
incredibly difficult. I don’t know if there are people who can do it but it's very difficult”.

They considered the exercise diary as a good way of reminding them to do their daily exercises.
However, some mentioned that as they became familiar with the exercises and developed an
exercise routine, they did not feel that they needed to watch the exercise videos or log in and
record them in the exercise diary accounting for the low use of the exercise diary by some
participants.

011 Retired female, 66 years: “I like the exercise calendar. It’s like a little pricking your
conscious if you haven'’t done it for the day, the knowledge that you haven’t actually been online
and ticked it off, for me is a very good reminder that I need to get on and do it each day.”

07_ Part-time employed female, 34 years: “Yes, yes, yes, I don't feel like going and ticking
because I know all the exercises, I don’t have to watch the videos at the moment, so maybe that’s
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why I didn’t want to go and tick them off, but I had them in my mind and | do it and I do it for
myself so, you know, I did not feel like going back and ticking it, but yes, I try my best to do all
the exercise every day”.

Most participants liked setting goals though a few mentioned that they did not achieve their goals
during the study period.

c. Perceived benefits

Majority of the participants described that they progressed with the exercises. They also felt
improvements in their hand function and strength. One participant described that she noted
improvements in forearm pain improved her sleep. Two participants felt no difference in their
hand function although one of these participants felt improvements in her wrist strength.
Participants were confident in doing the SARAH exercises correctly and progress or regress the
exercises on their own.

05_Retired male, 63 years: “Yes absolutely. I found them very good and I found the strength
exercises very useful because some of the things | wasn't able to do in terms of the grip and
things like that, the strength exercises definitely, definitely helped me”.

d. Exercise adherence
Most participants described that they were self-motivated and developed an exercise routine.

02_Retired female, 82 years: “Yes definitely, first thing in the morning after breakfast and then |
got mine into a routine and then in the evening when I'm watching the Telly, | do the
strengthening. I think it's important. | think that is important. It's no good thinking you'll do it
if you've got to do it at a certain time and it becomes like brushing your teeth then”.

Some described they were keen to exercise regularly even during holidays. Two participants who
had flare-ups during the study period described they continued to exercise by adjusting to do the
exercises as much as tolerated. Participants also strongly indicated they would continue to do
SARAH exercises in the long-term.

03_ Part-time employed female, 59 years: “I did, yeah, | had a couple of flare-ups. | was away
on holiday and my husband was admitted to hospital so that was quite stressful, and | have
discovered my rheumatoid does flare up when I’'m stressed. So had a flare-up then. Only in my
left hand and my left hand is still very painful now but | am left-handed, so that’s my dominant
hand...I still did them, to be perfectly honest. Well I'm still doing them, yeah... And even if

you re having a flare, to try and do whatever you can do, not to think, “Oh I'm not doing it today
because I'm in pain.”

Of the two participants who did not complete the home-based mySARAH sessions, one
participant (Participant 07) mentioned she struggled to allocate a regular time but managed to do

Page 10 of 24



342
343

344
345
346
347
348

349
350
351

352
353
354
355
356

357

358
359

360
361
362

363
364

365
366
367
368
369
370

371
372
373

374
375

Page 11 of 24

them whenever she found time in her busy schedule. However, she did not want to do the
exercise diary or watch exercise videos as she knew the exercises very well.

07_ Part-time employed female, 34 years: “Yes, it’s always the time, you know, I think it’s just
me because I'm a full time mum and I have to juggle and when sometimes in the night when I do
the actual exercises after dinner, maybe I feel a bit too lazy (laughter). Yes, but you know, | was
just doing it for myself and it’s all about me and I just wanted to do it for myself. I think maybe
because of that, I didn’t tick mark, or you know, finish the program”.

Another participant (Participant 08) felt the SARAH exercises were time-consuming and said she
could not fit them in her daily routine. She suggested that mySARAH users should be clearly
informed that the SARAH exercises need not be done all at once in a day.

08_ Part-time employed female, 49 years: “I haven't really done the exercises at all, apart from
on the assessment because | found them too time consuming, | just could not fit them in and so |
didn’t even attempt ... rather than kind of do them in a half fashion I just didn’t do them at all.
S0, I haven’t done the program...I like to think that when I have more time available to me, I will
do them, but I won’t be doing them daily, I'll never have enough time to do them every day”

e. Support needed for target users

Participants perceived the observation appointments as supervised and supported exercise
sessions though they were not meant to be.

01_Retired female, 73 years: “I had a very good teacher......| think your enthusiasm and your
colleague, you know, the fact that they're trying to help and so you feel as though, well I said I'd
do it, so I think I ought to keep going.”

Participants suggested that some form of support or feedback from a health professional was
desirable. This could be provided face-to-face or remotely.

011_Retired female, 66 years: “I think once you have been into the (Study center) and gone
through the program a couple of times, that’s a bonus. If somebody had said, “Okay this is the
program, you've just got to get on and do it on your own,” then that probably would have been
okay but I guess, you might have run a risk of getting into the habit of doing a certain exercise in
the wrong way, whereas by always coming in to see you in the early days, you could point out, if
you were doing it wrong.”

They recommended face-to-face or group therapy sessions and phone calls or Skype meetings
alongside online mySARAH sessions to support the individual needs of people of different age
groups, digital literacy, and confidence levels.

05_Retired male, 63 years: “I think having a point of contact that they can actually ask questions
would be quite important because I think again, you've got to allow for people who are maybe
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not savvy technology where the software, they're not comfortable with and not sure of their way
around. So, having someone making just a call or email or something just to give them that
confidence or reassurance or that direction will be quite useful”.

Discussion

This study explored the feasibility, acceptability and the clinical impact of the online SARAH
program for people with RA. Our findings indicate that the program was feasible and acceptable
to people with RA. They reported mySARAH to be a useful and easy resource to use.

Participants did most of the exercises correctly. On the occasion that a participant had difficulty
with an exercise, after watching the video, they were then able to do the exercises correctly.
Difficulties were mainly related to the backward bend wrist exercise, which is a challenging
exercise for people with RA but an important impairment to address through exercise.

More than 50% of the study participants completed the program. Participants’ perceived
treatment benefits and actual improvements indicate that mySARAMH is safe and beneficial. The
impact of mySARAH on clinical outcomes showed a trend toward improvements in hand
strength and function with no detrimental effect on pain levels as in the SARAH trial (Table 3).

Poor adherence is a common problem in online health interventions [26]. Fifty-five percent of
our participants completed all mySARAH sessions. This completion rate is better than other
examples of online exercise interventions. For example, a self-directed, online 9-week physical
activity intervention for people with knee or hip osteoarthritis [27] had nine modules